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I .  PSYHCOPHYSICAL IDENTITY 

AND THE UNITY OF SCIENCE

S e c t i o n  1

The mind-body problem i s  th e  problem o f  th e  r e l a t i o n  
between th e  m e n ta l  and p h y s i c a l ,  in  humans and i n  o t h e r  
h i g h e r  a n i m a l s .  Recen t  d i s c u s s i o n s  have te n d ed  t o  formu­
l a t e  th e  problem i n  te rm s o f  e v e n t s  i How a r e  m e n ta l  e v e n ts  
r e l a t e d  t o  p h y s i c a l  e v e n t s ?  A c u r r e n t l y  p o p u l a r  answer  i s  
t h e  p s y c h o p h y s i c a l  i d e n t i t y  t h e s i s  ( h e n c e f o r t h  " I T " ) ,  
which a s s e r t s  t h a t  e v e ry  m e n ta l  e v e n t  i n v o l v i n g  a  g iv e n  
p e r s o n  i s  i d e n t i c a l  t o  some p h y s i c a l  e v e n t  i n v o l v i n g  th e  
p e r s o n ' s  body.

IT i s  g e n e r a l l y  th o u g h t  t o  be c l o s e l y  r e l a t e d  t o  th e  
U n i ty  o f  S c ie n c e  h y p o t h e s i s .  This  h y p o t h e s i s  a s s e r t s  t h a t  
a  u n i f i e d  sys tem  o f  m ic r o r e d u c t i o n  i s  o b t a i n a b l e ,  i n  p r i n ­
c i p l e ,  among t h e  v a r i o u s  domains o f  s c i e n c e .  The sys tem  
would e s t a b l i s h  a  r e d u c t i v e  h i e r a r c h y  among th e  s c i e n c e s  
i n  a c co rd an c e  w i t h  t h e  h i e r a r c h y  of  c o m p o s i t io n  o f  th e  
e n t i t i e s  w i th  which each  s c i e n c e  d e a l s .  S o c i a l  g ro u p s  a re  
composed o f  m u l t i c e l l u l a r  l i v i n g  t h i n g s ,  which a r e  composed 
o f  c e l l s ,  which a r e  composed o f  m o le c u le s ,  which a r e  com­
posed  o f  a tom s ,  which a r e  composed o f  e l e m e n ta r y  p a r t i c l e s .  
A c c o rd in g ly ,  th e  s o c i a l  s c i e n c e s  would be ran k ed  h ig h  in  
t h e  r e d u c t i v e  h i e r a r c h y ,  th e  b i o l o g i c a l  s c i e n c e s  would 
occupy a  m idd le  p o s i t i o n ,  and t h e  p h y s i c s  o f  e l e m e n ta ry  
p a r t i c l e s  would be t h e  f i n a l  r e d u c t i v e  s t a g e .  S in c e  th e  
r e d u c i b i l i t y  r e l a t i o n  among t h e o r i e s  i s  t r a n s i t i v e ,  t h i s  
e n v i s i o n e d  r e d u c t i v e  sys tem  would m ic ro re d u c e  a l l  o f  
s c i e n c e  t o  e l e m e n t a r y - p a r t i c l e  p h y s i c s ,  t h e r e b y  e s t a b ­
l i s h i n g  th e  U n i ty  of  S c ie n c e .
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Both a d v o c a te s  and opponen ts  o f  IT a r e  o f t e n  found
t o  a g r e e  on t h e s e  two p o i n t s :  1 ) t h a t  a  s u c c e s s f u l
m i c r o r e d u c t i o n  o f  m e n t a l i s t i c  p sy c h o lo g y  t o  n a t u r a l
s c i e n c e  would be a t  l e a s t  h i g h l y  r e l e v a n t  t o  t h e  t r u t h  o r
f a l s i t y  o f  IT, and 2) t h a t  one argument f o r  IT i s  t h a t  i t s
t r u t h  would e n a b le  j u s t  su ch  a r e d u c t i o n  o f  p sy c h o lo g y  t o

-1

p h y s i c a l  t h e o r y .  Agreement on t h e s e  c o n t e n t i o n s  by 
b o th  p a r t i e s  t o  th e  d i s p u t e  e s t a b l i s h e s  t h e  p u t a t i v e  
c o n n e c t i o n  between IT and t h e  U n i ty  o f  S c ie n c e  h y p o t h e s i s ,  
b ec a u se  t h e  r e d u c t i o n  of  p sy c h o lo g y  t o  n a t u r a l  s c i e n c e  
would r e p r e s e n t  one im p o r t a n t  s t e p  toward  th e  t o t a l  
r e d u c t i v e  u n i f i c a t i o n  o f  s c i e n c e .  Arguments in  f a v o r  of  
th e  h y p o t h e s i s  t e n d  to  s u p p o r t  t h e  r e d u c i b i l i t y  o f  
p s y c h o lo g y  t o  p h y s i c a l  t h e o r y ,  t h i s  r e d u c t i o n  b e in g  one 
component o f  t h e  o v e r a l l  p a t t e r n  o f  r e d u c t i o n  among th e  
s c i e n c e s .  A c c o rd in g ly ,  t h e s e  argum ents  a r e  th o u g h t  t o  
s u p p o r t  IT  as  w e l l .  C o n v e r s e ly ,  a rgum ents  a g a i n s t  IT 
a r e  l i k e l y  t o  be viewed as  a rgum ents  a g a i n s t  th e  r e d u c i ­
b i l i t y  of  p s y c h o lo g y  t o  n a t u r a l  s c i e n c e .  And th e  im­
p o s s i b i l i t y  o f  m i c r o r e d u c t i o n  in  t h i s  p a r t i c u l a r  i n s t a n c e  
would be s u f f i c i e n t  t o  f a l s i f y  t h e  U n i ty  o f  S c ie n c e  
h y p o t h e s i s .

I n  t h i s  t h e s i s  I  s h a l l  q u e s t i o n  t h e  a l l e g e d  c l o s e  
c o n n e c t i o n  between  IT and t h e  U n i ty  o f  S c ie n c e ,  and I  
s h a l l  e x p l o r e  t h e  a c t u a l  r e l a t i o n  between m e n ta l  e v e n t s  
and p h y s i c a l  e v e n t s  which would r e s u l t  from th e  m ic r o ­
r e d u c t i o n  o f  p sy c h o lo g y  t o  p h y s i c a l  s c i e n c e .  My p roposed  
s o l u t i o n  t o  t h e  mind-body p rob lem  w i l l  be m a t e r i a l i s t ,  
b ec au se  i t  assumes th e  U n i ty  o f  S c ie n c e  h y p o t h e s i s .
W i th in  t h e  framework o f  u n i f i e d  s c i e n c e ,  man i s  viewed as  
a complex physicochemical e n t i t y .  He has  no n o n - p h y s i c a l  
com ponents .  F u r th e rm o re ,  t h e  s c i e n c e s  o f  man a r e  co n ­
s i d e r e d  r e d u c i b l e  t o  t h e  b a s i c  p h y s i c a l  s c i e n c e s .  Such 
a  v iew  o f  man and th e  s c i e n c e s  o f  man s u r e l y  d e s e r v e s  th e  
l a b e l  ' m a t e r i a l i s t ' .
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But my s o l u t i o n  w i l l  a l s o  be d u a l i s t ,  i n  t h a t  i t  
does n o t  i d e n t i f y  m e n ta l  e v e n t s  w i t h  p h y s i c a l  e v e n t s .  My 
p o s i t i o n  i s  q u i t e  d i f f e r e n t  from C a r t e s i a n  d u a l i s m ,  how­
e v e r ,  b ec au se  I  do n o t  p o s t u l a t e  t h a t  mind and body a r e  
d i s t i n c t  s u b s t a n c e s .  E v en t  d u a l i s m ,  as  we s h a l l  s e e ,  i s  
a  f a r  l e s s  r a d i c a l  p r o p o s a l  t h a n  s u b s t a n c e  d u a l i s m .

My ap p roach  to  t h e  mind-body p rob lem  w i l l  i n v o lv e  
a  d e t a i l e d  d i s c u s s i o n  o f  m i c r o r e d u c t i o n  i n  s c i e n c e .  
A c c o rd in g ly ,  much of  what I  s a y  i n  t h i s  t h e s i s  w i l l  have 
a  d i r e c t  b e a r i n g  on t h e  t o p i c  o f  m i c r o r e d u c t i o n  p e r  s e , 
a  t o p i c  f a l l i n g  s q u a r e l y  w i t h i n  t h e  p h i l o s o p h y  o f  s c i e n c e .  
We s h a l l  s ee  t h a t  an argument o r i g i n a l l y  p u t  fo rw a rd  by 
H e r b e r t  F e i g l  and J . J . C .  Smart  i n  f a v o r  o f  IT  has  p ro fo u n d  
i m p l i c a t i o n s  c o n c e r n in g  t h e  n a t u r e  o f  m i c r o r e d u c t i o n  
g e n e r a l l y .  A m a jo r  p a r t  o f  t h i s  t h e s i s  w i l l  be d e v o te d  
t o  a  c r i t i c a l  ex a m in a t io n  o f  th o s e  i m p l i c a t i o n s  o f  t h e  
F e i g l - S m a r t  a rgum ent .

S e c t i o n  2

At f i r s t  g l a n c e ,  i t  m ig h t  seem t h a t  r e d u c t i o n  o f  
p sy c h o lo g y  t o  n a t u r a l  s c i e n c e  would c o n s i s t  s im p ly  i n  
showing t h a t  p e r s o n s  a r e  i d e n t i c a l  t o  t h e i r  b o d ie s  and 
t h a t  e v e ry  p s y c h o l o g i c a l  e v e n t  i s  i d e n t i c a l  t o  some 
p h y s i c a l  e v e n t .  (The word ' e v e n t '  i s  u sed  in  a  b ro ad  
s e n se  h e r e ,  t o  i n c l u d e  s t a t e s  and p r o c e s s e s . )  I f  t h e  
m a t t e r  i s  viewed i n  t h i s  way, o f  c o u r s e ,  IT i s  p a r t  and 
p a r c e l  o f  t h e  m i c r o r e d u c t i o n  o f  p s y c h o lo g y .  But i f  we 
c o n s i d e r  th e  p ro m in e n t  a c c o u n t s  o f  r e d u c t i o n  in  t h e  
p h i lo s o p h y  of  s c i e n c e ,  we f i n d  t h a t  t h e  r e l a t i o n  o f  IT  t o  
th e  m i c r o r e d u c i b i l i t y  o f  p sy c h o lo g y  i s  f a r  more ten u o u s  
th a n  i t  o r i g i n a l l y  a p p e a re d .

T h is  s u b j e c t  i s  examined c a r e f u l l y  by  Jaegwon Kim,
p

in  "R e d u c t io n ,  C o r re sp o n d en ce ,  and I d e n t i t y , "  Much o f  
what  I  s h a l l  s a y  i n  t h i s  c h a p t e r  i s  b a s e d  on K im 's  o b s e r ­
v a t i o n s ,  and I  r e f e r  th e  r e a d e r  t o  h i s  p a p e r  f o r  f u r t h e r  
d e t a i l s  t o  supp lem en t  t h e  p r e s e n t  d i s c u s s i o n .



L e t  Tm be th e  ( m e n t a l i s t i c )  p s y c h o l o g i c a l  t h e o r y  t o  
be r e d u c e d ,  and L e t  Tp be t h e  p h y s i c a l  t h e o r y  s e r v i n g  as  
t h e  r e d u c t i o n  b a s e .  We assume t h a t  Tm and Tp a r e  a x i o ­
m a t ic  t h e o r i e s  w i th  t h e i r  d i s t i n c t i v e  p r i m i t i v e  p r e d i c a t e s  
and p o s t u l a t e s .  Now, t h e r e  a r e  t h r e e  well-known models 
o f  r e d u c t i o n  i n  th e  p h i lo s o p h y  o f  s c i e n c e ,  one due t o  
Kemony and 0ppenheim3 and two due t o  N a g e l .^  F o l lo w in g  
Kim, we l i s t  t h r e e  r e d u c t i o n  t h e s e s ,  which c o r r e s p o n d  t o  
t h e  t h r e e  models o f  r e d u c t i o n .
The Kemeny-Oppenheim R ed u c t io n  T h e s i s s

Tm c o n t a i n s  te rm s  n o t  i n  Tp , and any ob­
s e r v a t i o n a l  d a t a  e x p l a i n a b l e  by Tm a r e  
e x p l a i n a b l e  by Tp.

The Nagel  R educ t ion  T h e s i s :
Tm c o n t a i n s  te rm s  n o t  i n  T , and (1 )  ( t h e  
c o n d i t i o n  o f  c o n n e c t a b i l i t y )  t h e r e  i s  a 
s e t  C of  e s t a b l i s h e d  Tm-Tp c o n n e c t i n g  p r i n ­
c i p l e s ,  i . e .  s t a t e m e n t s  i n c l u d i n g  te rm s 
from b o th  T™ and Tp such  t h a t  (2 )  ( t h e  
c o n d i t i o n  o f  d e r i v a b i l i t y )  e v e ry  p o s t u l a t e  
i n  Tm i s  d e r i v a b l e  from t h e  p o s t u l a t e s  
o f  Tp in  c o n j u n c t i o n  w i t h  t h e  s e t  C,

The s t r o n g  Nagel R e duc t ion  T h e s i s :
Tm c o n t a i n s  te rm s  n o t  i n  T , and (1 )  ( t h e  
c o n d i t i o n  o f  c o n n e c t a b i l i t y )  t h e r e  i s  a 
s e t  C of  e s t a b l i s h e d  T™-Tp c o n n e c t i n g  
p r i n c i p l e s ,  such  t h a t  ( 2 ) ( t h e  c o n d i t i o n  
o f  d e r i v a b i l i t y )  each  Tm- p o s t u l a t e  i s  d e r i v ­
a b l e  from Tp - p o s t u l a t e s  and C , and f u r t h e r  
( 3 ) ( t h e  c o n d i t i o n  o f  t r a n s l a t a b i l i t y )  f o r  
each  T™ s t a t e m e n t  t h e r e  i s  a  Tp s t a t e m e n t  
su ch  t h a t  t h e i r  b i c o n d i t i o n a l  i s  d e r i v a b l e  
from th e  s e t  C.
The s a l i e n t  f e a t u r e  o f  t h e s e  t h r e e  t h e s e s  i s  t h a t  

no m e n t io n  i s  made o f  i d e n t i t y  i n  any  o f  them. I d e n t i t y  
o f  o b j e c t s  w i l l  in d e ed  come i n t o  t h e  p i c t u r e ,  i f  we 
s p e c i f y  t h a t  t h e  r e d u c t i o n  o f  Tm t o  Tp i s  t o  c o u n t  as  
m i c r o r e d u c t i o n .  Tm i s  m i c r o r e d u c i b l e  t o  Tp j u s t  in  
c a s e  1) Tm‘ r e d u c e s  t o  T i n  one o f  t h e  above t h r e e  ways, 
and 2) t h e  o b j e c t s  c o u n te n a n c ed  by Tm a r e  s t r u c t u r e d  

w h o le s ,  whose p a r t s  a r e  o b j e c t s  coun tenanced  by Tp.
I f  t h e s e  c o n d i t i o n s  a r e  m e t ,  th e n  Tm t h i n g s  ( p e r s o n s )
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a r e  i d e n t i c a l  t o  c e r t a i n  complex Tp t h i n g s t  p e r s o n s  a r e  
complex p h y s ic o c h e m ic a l  s t r u c t u r e s .

With r e s p e c t  t o  t h e  a l l e g e d  i d e n t i t y  o f  m e n ta l  
e v e n t s  w i t h  p h y s i c a l  e v e n t s ,  however,  t h e  above t h r e e  
r e d u c t i o n  t h e s e s  a r e  s i l e n t .  Tm may w e l l  be m i c r o r e d u c i -  
b le  t o  Tp, even i f  no m e n ta l  e v e n t  i s  i d e n t i c a l  t o  any 
p h y s i c a l  e v e n t .

In  o r d e r  t o  g e t  a  f i r m e r  g r i p  on t h e  r e l a t i o n  o f  
IT t o  m i c r o r e d u c t i o n ,  we need  a  f o r m u l a t i o n  o f  IT t h a t  
i s  commensurate w i th  t h e  above r e d u c t i o n  t h e s e s .  S in ce  
r e d u c t i o n  i s  a  r e l a t i o n  between  t h e o r i e s ,  and th e  p o i n t  
a t  i s s u e  i s  t h e  l o g i c a l  r e l a t i o n  o f  IT t o  th e  r e d u c t i o n  
t h e s e s ,  we need a  t h e o r y - r e l a t i v e  v e r s i o n  o f  IT .  We 
c o n s t r u e  th e  d e s c r i p t i v e  p r e d i c a t e s  o f  Tm and Tp as 
e x p r e s s i n g  g e n e r i c  e v e n t s — t h a t  i s ,  e v e n t - t y p e s . F o l lo w ­
in g  Kim, we s t a t e  IT a s  f o l l o w s t  
The I d e n t i t y  Thes is*

F o r  e v e ry  c o n c r e t e  e v e n t  x ,  i f  t h e r e  i s  
some e v e n t - t y p e  M i n  Tm such  t h a t  x i s  an 
M-type e v e n t ,  t h e n  t h e r e  i s  a  c o n c r e t e  e v e n t  
y such  t h a t  f o r  some e v e n t - t y p e  P i n  T , 
y  i s  a P - t y p e  e v e n t ,  and x=y. p

IT th u s  a s s e r t s  t h a t  e v e ry  c o n c r e t e  m e n ta l  e v e n t  ( co u n ­
te n a n c e d  by Tm) i s  i d e n t i c a l  t o  some p h y s i c a l  e v e n t  o r  
o t h e r  ( co u n ten an ced  by Tp) .  I t  does n o t  make any c l a im  
r e g a r d i n g  t h e  c o n n e c t i o n  between m e n ta l  e v e n t - ty p e s  and 
p h y s i c a l  e v e n t - t y p e s .

So c o n s t r u e d ,  IT t u r n s  o u t  t o  be l o g i c a l l y  in d e p e n ­
d e n t  o f  a l l  t h r e e  o f  t h e  above r e d u c t i o n  t h e s e s .  T h a t  i s ,  
IT does n o t  im ply  any  o f  t h e  t h r e e  t h e s e s ,  and none o f  
t h e  t h e s e s  i m p l i e s  i t .  (The r e a d e r  i s  a g a in  r e f e r r e d  
t o  Kim 's  p a p e r ,  f o r  a  d e t a i l e d  argument i n  f a v o r  o f  t h e s e  
c l a i m s , )  T h u s , i t  i s  a  m i s t a k e  t o  assume t h a t  IT b e a r s  an 
i n t i m a t e  l o g i c a l  r e l a t i o n s h i p  t o  t h e  h y p o t h e s i s  t h a t  
p sy c h o lo g y  i s  r e d u c i b l e  t o  n a t u r a l  s c i e n c e .

At t h i s  p o i n t ,  t h e  i d e n t i t y  t h e o r i s t  m igh t  r e p l y  
t h a t  we have m is sed  h i s  p o i n t .  As he c o n s t r u e s  IT ,  he
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m igh t  s a y ,  th e  s t a t e m e n t  o f  a  s p e c i f i c  p s y c h o p h y s ic a l  
i d e n t i t y  p r e s u p p o s e s  a  c e r t a i n  g e n e r i c  c o r r e l a t i o n  law. 
T h a t  i s ,  we i d e n t i f y  two c o n c r e t e  e v e n t s  o n ly  when th e  
a p p r o p r i a t e  g e n e r i c  e v e n t s  ( p r o p e r t i e s )  a r e  co n n ec ted  by 
a  c o r r e l a t i o n  law .  He m ig h t  a l s o  co n ten d  t h a t  one impor­
t a n t  m o t i v a t i o n  f o r  IT i s  p r e c i s e l y  t h a t  i t  e x p l a i n s  such 
p s y c h o p h y s ic a l  c o r r e l a t i o n  law s .  So once IT i s  s e e n  to  
p re s u p p o s e  t h e  e x i s t e n c e  o f  t h e s e  law s ,  i t s  c o n n e c t io n  t o  
t h e  above r e d u c t i o n  t h e s e s  w i l l  become more e v i d e n t .

T h is  l i n e  o f  r e s p o n s e  must  be s c r u t i n i z e d  on two 
c o u n t s .  F i r s t ,  we must i n q u i r e  i n t o  th e  m e ta p h y s i c a l  
s t a t u s  o f  e v e n t s  th e m s e lv e s ,  t o  s e e  w h e th e r  t h e r e  i s  any 
ground f o r  t h e  c o n t e n t i o n  t h a t  t h e  s t a t e m e n t  o f  a  s p e c i f i c  
p s y c h o p h y s i c a l  i d e n t i t y  a lways p re s u p p o s e s  a  g e n e r i c  
c o r r e l a t i o n  law .  S econd ly ,  even i f  t h e r e  i s  ground f o r  
t h i s  c o n t e n t i o n ,  we must s t i l l  a s k  w h e th e r  r e d u c t i o n  
r e a l l y  r e q u i r e s  e v e n t - i d e n t i t i e s .

I f  e v e n t s  a r e  co n c e iv e d  m e t a p h y s i c a l l y  as s t r u c t u r e ­
l e s s  c o n c r e t e  p a r t i c u l a r s , t h e n  t h e r e  i s  no r e a s o n  t o  
t h i n k  t h a t  IT a s  f o rm u la te d  above e n t a i l s  t h a t  t h e r e  a r e  
p s y c h o p h y s i c a l  law s .  E very  c o n c r e t e  m e n ta l  e v e n t  m igh t  
be i d e n t i c a l  t o  some c o n c r e t e  p h y s i c a l  e v e n t ,  and y e t  
t h e r e  m ig h t  be no s y s t e m a t i c  c o n n e c t i o n  w h a tev e r  between 
m e n ta l  e v e n t - t y p e s  and p h y s i c a l  e v e n t - t y p e s .  I . e . ,  
t h e r e  m ig h t  be no g e n e r i c  c o r r e l a t i o n  laws c o n n e c t i n g  the  
p r e d i c a t e s  o f  Tm t o  th o s e  o f  Tp .

There  i s  an a l t e r n a t i v e  c o n c e p t i o n  o f  e v e n t s ,  how­
e v e r ,  a c c o r d in g  t o  which th e  s t a t e m e n t  o f  a  s p e c i f i c  
e v e n t - i d e n t i t y  does  e n t a i l  t h e  e x i s t e n c e  of  a  c e r t a i n  
g e n e r i c  c o r r e l a t i o n  law. T h is  a n a l y s i s  o f  e v e n t s ,  which 
has  been p ro p o sed  e x p l i c i t l y  by Kim,5 t r e a t s  an e v e n t  as  
th e  e x e m p l i fy in g  o f  a  p r o p e r t y  by an o b j e c t  ( o r  an  
o rd e r e d  s e r i e s  o f  o b j e c t s )  a t  a  t im e .  Thus, an e v e n t  
can be r e p r e s e n t e d  by an o r d e re d  t r i p l e t  ( P , x , t )  where 
' P 1, ' x * , and ' t '  r e p r e s e n t  t h e  p r o p e r t y ,  t h e  o b j e c t ,  and 
th e  t im e .  P r o p e r t y  P i s  s a i d  t o  be t h e  c o n s t i t u t i v e
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*
p r o p e r t y  o f  t h e  e v e n t  ( P , x , t ) ,  E x i s t e n c e  and i d e n t i t y  
c o n d i t i o n s  f o r  e v e n t s  a r e  f o r th c o m in g :  ( P , x , t )  e x i s t s  i f
and o n ly  i f  t h e  o b j e c t  x has  t h e  p r o p e r t y  P a t  t h e  t im e  
t .  ( P f X . t J ^ Q . y t t ' )  i f  and o n ly  i f  P=Q, x=*y, and t = t ' .  

A cco rd in g  t o  t h i s  c o n s t r u a l ,  e v e n t  ( P , x , t )  c o u n t s  
as  a m e n ta l  e v e n t  i f  and o n ly  i f  p r o p e r t y  P i s  a  m e n ta l  
p r o p e r l y ; in  te rm s o f  t h e  above t h e o r y - r e l a t i v e  fo rm u­
l a t i o n  o f  IT ,  ( P , x , t )  i s  a  m e n ta l  e v e n t  i f  and o n ly  i f  P 
i s  a  p r o p e r t y  c o u n ten an ced  by Tm. S i m i l a r l y ,  ( Q , y , t * )  
c o u n t s  as  a  p h y s i c a l  e v e n t  i f  and o n ly  i f  Q i s  a  p h y s i c a l  
p r o p e r t y :  i n  t h e o r y - r e l a t i v e  t e r m s ,  ( Q , y , t ' )  i s  a  p h y s i c a l  
e v e n t  i f  and o n ly  i f  p r o p e r t y  Q i s  c o u n ten an c e d  by t h e o r y  
Tp .

Th is  ap p ro ach  t r e a t s  e v e n t s  a s  s t r u c t u r e d  e n t i t i e s ,  
r a t h e r  th a n  c o n c r e t e  p a r t i c u l a r s .  And b e c a u se  o f  t h e  
i d e n t i t y  c o n d i t i o n s  f o r  e v e n t s ,  a  s p e c i f i c  e v e n t  i d e n ­
t i t y  o f  t h e  form " ( P . x , t ) = ( Q , y , t *)" does  e n t a i l  a  p r o p e r ­
t y -  c o r r  e l a t i o n  s t a t e m e n t  o f  t h e  form ° ( x ) ( P x  i f f  Qx) . "
The r e a s o n  i s  s im p le :  i f  ( P , x , t ) = ( Q , y , t ' ) »  t h e n  th e
c o n s t i t u t i v e  p r o p e r t i e s  P and Q a r e  i d e n t i c a l .  I d e n t i ­
c a l  p r o p e r t i e s  a r e  c o - e x t e n s i v e .

R e tu r n i n g  t o  IT ,  K im 's  c o n s t r u a l  o f  e v e n t s  g u a r a n ­
t e e s  t h a t  e v e r y  s p e c i f i c  m e n t a l - p h y s i c a l  e v e n t . i d e n t i t y  
o f  t h e  form "(Um, x , t ) = ( U p , y , t 1)" i s  founded upon a 
p s y c h o p h y s i c a l  lav/ o f  t h e  form "{x)(Umx i f f  Up x ) . "  So 
IT e n t a i l s  t h e  f o l l o w i n g  t h e s i s . 7 
The C o r re sp o n d en ce  T h e s i s :

For  each  p r i m i t i v e  p r e d i c a t e  M i n  Tm t h e r e  i s  a  
c o n f i g u r a t i o n  P o f  T p - p r e d i c a t e s  such  t h a t  
(x)(Mx i f f  P x ) .

The c o r r e s p o n d e n c e  t h e s i s ,  i n  t u r n ,  c l e a r l y  i s  q u i t e  
r e l e v a n t  t o  t h e  m i c r o r e d u c i b i l i t y  o f  p sy c h o lo g y  t o  n a ­
t u r a l  s c i e n c e .  S p e c i f i c a l l y ,  i t  i s  l o g i c a l l y  e q u i v a l e n t  
t o  t h e  s t r o n g  Nagel  r e d u c t i o n  t h e s i s ,  and i t  e n t a i l s  
( b u t  i s  n o t  e n t a i l e d  by) t h e  weak N agel  r e d u c t i o n - t h e s i s .

1 (F o r  a  d e t a i l e d  d i s c u s s i o n  o f  t h e s e  v a r i o u s  l o g i c a l  i n ­
t e r c o n n e c t i o n s ,  I  a g a in  r e f e r  t h e  r e a d e r  t o  K im 's  p a p e r ,
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" R e d u c t io n ,  C o r re sp o n d e n ce ,  and I d e n t i t y . " )  So a c c o r d in g  
t o  Kim 's  a n a l y s i s  .of e v e n t s ,  IT e n t a i l s  a l l  t h r e e  r e d u c -  ’ 
t i o n  t h e s e s .

I  s h a l l  ad o p t  Kim's a n a l y s i s  i n  t h i s  t h e s i s ,  b e ­
cause  i t  does have t h e s e  l o g i c a l  c o n s e q u e n c e s .  E n t a i l -  
ment o f  some such  s t a t e m e n t . a s  t h e  c o r r e s p o n d e n c e  t h e s i s  
i s  a  m in im al  c o n d i t i o n  f o r  any v i a b l e  f o r m u l a t i o n  o f  th e  
i d e n t i t y  t h e s i s ,  s i n c e  o th e rw i s e  t h e r e  i s  no l o g i c a l  l i n k  
a t  a l l  be tween  IT and th e  v a r i o u s  r e d u c t i o n  t h e s e s .
A n o th e r  r e a s o n  why I  am a d o p t i n g  Kim' s  a c c o u n t  o f  e v e n ts  
i s  t h a t  i t  i s  th e  most  n a t u r a l  and i n t u i t i v e l y  p l a u s i b l e  
a c c o u n t  t h a t  I  know o f .  I n t u i t i v e l y ,  i n d i v i d u a l  e v e n t s  
do n o t  seem t o  be c o n c r e t e  p a r t i c u l a r s  l i k e  o b j e c t s ,  n o r  
a b s t r a c t  p a r t i c u l a r s  l i k e  num bers ,  n o r  u n i v e r a l s  ( p r o ­
p e r t i e s ) .  R a th e r ,  t h e y  seem t o  be o n t o l o g i c a l l y  "mixed" 
e n t i t i e s ,  w i th  an e lem e n t  o f  t h e  u n i v e r s a l  and an e lem en t  
o f  t h e  p a r t i c u l a r .  An e v e n t  i s  t h e  h a v in g  o f  a p r o p e r t y  
by an o b j e c t  ( o r  an o r d e r e d  s e r i e s  o f  o b j e c t s )  a t  a  t im e .

We come now t o  th e  second  q u e s t i o n  r a i s e d  e a r l i e r t  
g r a n t e d  t h a t  e v e n ts  a r e  t o  be c o n c e iv e d  i n  such  a  way 
t h a t  IT e n t a i l s  th e  c o r r e s p o n d e n c e  t h e s i s ,  does t h i s  
f a c t  compel us  t o  a d o p t  IT as  a  p a r t  o f  th e  h y p o t h e s i s  
t h a t  p sy c h o lo g y  i s  r e d u c i b l e  t o  n a t u r a l  s c i e n c e ?  The 
answer  i s  c l e a r l y  n e g a t i v e ,  i f  we c o n f i n e  o u r s e l v e s  t o  
t h e  a c c o u n t s  o f  r e d u c t i o n  r e f l e c t e d  in  t h e  above t h r e e  
r e d u c t i o n  t h e s e s .  The Kemeny-Oppenheim t h e s i s  and th e  
weak N age l  t h e s i s  a r e  w eaker  t h a n  even th e  c o r r e s p o n d e n c e  
t h e s i s ,  and t h e  l a t t e r  i s  i t s e l f  w eaker  th a n  XT. The 
s t r o n g  Nagel  t h e s i s  i s  l o g i c a l l y  e q u i v a l e n t  t o  t h e  c o r ­
re sp o n d e n ce  t h e s i s ,  and t h e r e f o r e  i t  to o  in  weaker  th an  
IT .  So even under  Kim 's  c o n s t r u a l  o f  e v e n t s ,  i t  c o n t i n u e s  
t o  be th e  c a s e  t h a t  any  o f  th e  r e d u c t i o n  t h e s e s  c o u ld  be 
t r u e  even i f  IT were f a l s e .  We can  a d h e re  t o  t h e  r e d u c -  
i b i l i t y  o f  p sy c h o lo g y ,  and to  t h e  U n i ty  o f  S c ie n ce  
h y p o t h e s i s  i n  g e n e r a l ,  w i t h o u t  a d o p t i n g  th e  i d e n t i t y  
t h e s i s .
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S e c t i o n  3

Some w r i t e r s  on th e  s u b j e c t  o f  i n t c r t h e o r e t i c  r e ­
d u c t i o n  have con tended  t h a t  none o f  th e  t h r e e  s t a n d a r d  
a c c o u n ts  of  r e d u c t i o n  a r e  a d e q u a te  as  th e y  s t a n d .  I t  
has  beon a rg u ed  t h a t  f u l l y  a d e q u a te  r e d u c t i o n  would i n ­
deed in v o lv e  i d e n t i t i e s ,  and t h a t  t h e  s t a n d a r d  a c c o u n ts  
a r e  t h e r e f o r e  to o  weak.

We w i l l  b e g in  w i th  an u n c o n t r o v e r s i a l  f a c t ,  a l r e a d y  
n o te d  above .  I t  i s  a g re e d  on a l l  s i d e s  t h a t  m ic ro -  
r e d u c t i o n  r e q u i r e s  c e r t a i n  i d e n t i t y  s t a t e m e n t s .  I f  t h e o r y  
Tg i s  m i c r o r e d u c ib l e  t o  t h e o r y  Tj_, th e n  each c o n c r e t e  
e n t i t y  co u n ten an ced  by T2 i s  composed of  c o n c r e t e  e n t i t i e s  
which a r e  co u n ten an ced  by T ^ . (P e o p le  a r e  composed o f  
c e l l s ,  c e l l s  o f  m o le c u le s ,  m o le cu le s  o f  a tom s,  e t c . )  Thus, 
each  o b j e c t  i n  T2 *s domain o f  d i s c o u r s e  i s  i d e n t i c a l  t o  
some complex e n t i t y  whose components a r e  o b j e c t s  from T ^ ' s  
domain o f  d i s c o u r s e .  T h i n g - i d e n t i t y  s t a t e m e n t s  a r e  
c l e a r l y  needed  i n  m i c r o r e d u c t i o n ,  a l t h o u g h  th e  q u e s t i o n s  
o f  p r o p e r t y - i d e n t i t y  and e v e n t - i d e n t i t y  a r e  more c o n t r o ­
v e r s i a l .

T u rn in g  now t o  a  s t r o n g e r  c l a im  r e g a r d i n g  i d e n t i t y ,  
Lawrence Sklar® has  a rg u ed  t h a t  s y s t e m a t i c  t h i n g - i d e n t i t y  
s t a t e m e n t s  a r e  needed  i n  a l l  ty p e s  of  i n t e r t h e o r e t i c  r e d u c ­
t i o n ,  n o t  o n ly  i n  m i c r o r e d u c t i o n .  His c l a im  i s  su p p o r te d  
by t h e  examples o f  r e d u c t i o n  t h a t  a r e  u s u a l l y  d i s c u s s e d  i n  
th e  l i t e r a t u r e ,  and i t  i s  i n t u i t i v e l y  q u i t e  a p p e a l i n g .
Take t h e  r e d u c t i o n  of  o p t i c s  t o  e l e c t r o m a g n e t i c  t h e o r y —a  
ca se  o f  r e d u c t i o n  which i s  n o t  a  m i c r o r e d u c t i o n .  S c i e n t i s t s  
have i d e n t i f i e d  l i g h t  w i th  e l e c t r o m a g n e t i c  r a d i a t i o n  o f  
c e r t a i n  w a v e le n g th s ,  and t h i s  i d e n t i f i c a t i o n  seems c r u c i a l .  
On th e  h y p o t h e s i s  t h a t  l i g h t  and e l e c t r o m a g n e t i c  r a d i a t i o n  
a r e  a lways c o p r e s e n t  b u t  a r e  n o t  i d e n t i c a l ,  we a r e  i n -  

1 c l i n e d  t o  deny t h a t  o p t i c s  i s  r e d u c i b l e  t o  e l e c t r o m a g n e t i c
t h e o r y ,  even though  l i g h t  obeys t h e  laws which govern
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e l e c t r o m a g n e t i c  r a d i a t i o n .  Our d e n i a l  i s  b a sed  on th e  
f i r m  f e e l i n g  t h a t  a  t h e o r y  T2 does  n o t  r e d u c e  t o  a  t h e o r y  

u n l e s s  th e  c o n c r e t e  o b j e c t s  and s u b s t a n c e s  p o s t u l a t e d  
by T2 a r e  i d e n t i c a l  e i t h e r  1 ) t o  c o n c r e t e  o b j e c t s  and 
s u b s t a n c e s  p o s t u l a t e d  by , o r  2 ) t o  s t r u c t u r e d  wholes  
whose p a r t s  a r e  c o n c r e t e  o b j e c t s  and s u b s t a n c e s  p o s t u l a t e d  
by . I f  t h i s  c o n d i t i o n  i s  n o t  met t h e n  T^ and Tg a r e  
" a b o u t"  d i f f e r e n t  k in d s  o f  t h i n g s ,  and t h i s  d i s p a r i t y  i n  
t h e i r  r e s p e c t i v e  domains o f  d i s c o u r s e  seems t o  r e n d e r  t h e  
t h e o r i e s  i r r e d u c i b l e  t o  one a n o t h e r .

So S k l a r ' s  c la im  a b o u t  t h e  need  f o r  t h i n g - i d e n t i t y  
s t a t e m e n t s  .i n  a l l  c a s e s  o f  i n t e r t h e o r e t i c  r e d u c t i o n  seems 
q u i t e  r e a s o n a b l e , and i t  i s  c o m p a t ib le  w i th  a l l  I  s h a l l  
s a y  below. L e t  me em phasize  once a g a i n ,  however,  t h a t  
t h e  need  f o r  t h i n g - i d e n t i t y  s t a t e m e n t s  l e a v e s  open th e  
q u e s t i o n  o f  w h e th e r  r e d u c t i o n  r e q u i r e s  e i t h e r  p r o p e r t y  
i d e n t i t i e s  o r  e v e n t  i d e n t i t i e s .

I t  m igh t  be th o u g h t  t h a t  t h e  p r e s e n c e  o f  t h i n g  
i d e n t i t i e s  does a t  l e a s t  im ply  t h e  i d e n t i t y  o f  t h e  p r o p e r ­
t i e s  e x p r e s s e d  by s o r t a l  p r e d i c a t e s .  S o r t a l  p r e d i c a t e s  
c l a s s i f y  t h i n g s  i n t o  k i n d s ;  examples a r e  ' i s  a  g e n e '  and 
' i s  a  DNA m o l e c u l e ' .  But t h i n g - i d e n t i t y  s t a t e m e n t s  do 
n o t  im ply  the. i d e n t i t y  o f  t h e  r e l e v a n t  s o r t a l  p r o p e r t i e s .  
To s e e  why, we sh o u ld  c o n s i d e r  t h e  l o g i c a l  form o f  th e  
r e l e v a n t  t h i n g - i d e n t i t y  s t a t e m e n t s .  They a r e  g e n e r a l  
i d e n t i t i e s ,  w hich  t e l l  us  t h a t  a l l  l i g h t  i s  e l e c t r o m a g ­
n e t i c  r a d i a t i o n  o f  s u c h - a n d - s u c h  w a v e le n g th ,  t h a t  a l l  
genes  a r e  DNA m o le c u l e s ,  t h a t  a l l  s a l t  i s  sodium c h l o r i d e ,  
and so  on. Because o f  t h i s  g e n e r a l i t y ,  t h e y  have th e  
l o g i c a l  form o f  u n i v e r s a l l y  q u a n t i f i e d  c o n d i t i o n a l s  o r  
b i c o n d i t i o n a l s .  The p r e d i c a t e s  in v o lv e d  i n  t h e  a s s e r t i o n s  
a r e  s o r t a l  p r e d i c a t e s .

Now, t h e r e  i s  no a  p r i o r i  r e a s o n  why t h e  two s o r t a l  
p r e d i c a t e s  in v o lv e d  i n  su ch  an  a s s e r t i o n  s h o u l d  e x p r e s s  
t h e  same p r o p e r t y .  I n  o r d e r  f o r  genes  t o  be i d e n t i c a l  t o  
DNA m o le c u l e s ,  i t  i s  s u f f i c i e n t  t h a t  a n y t h i n g  which has
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t h e  p r o p e r t y  ' i s  a  gene* a l s o  has  t h e  p r o p e r t y  ' i s  a  DNA 
m olecu le '  . The q u e s t i o n  o f  t h e  i d e n t i t y  o r  n o n i d e n t i t y  
o f  s o r t a l  p r o p e r t i e s  t h e r e f o r e  i s  l e f t  open.

We come now t o  t h e  view t h a t  r e d u c t i o n  i n v o lv e s  t h e  
i d e n t i t y  o f  p r o p e r t i e s ,  as  w e l l  a s  th e  i d e n t i t y  o f  t h i n g s .  
This  p o s i t i o n  has  been e x p l i c i t l y  ad v o c a te d  by s e v e r a l  
writer*;’., imrl ml i rig H e r b e r t  1'‘o i g l , 9  H i l a r y  Putnam , -̂0 
Kenneth S h a f f n o r  and R o b e r t  C a u s e y . S h a f f n e r ' s  
work d e s e r v e s  e x p l i c i t  c o n s i d e r a t i o n  h e r e ,  b ecause  i t  
a l s o  in v o lv e s  an a t t e m p t  t o  u n i f y  s e v e r a l  d i f f e r e n t  
a c c o u n ts  o f  r e d u c t i o n ,  some o f  which a r e  n o t  m en tioned  
above .  I n  p a r t i c u l a r ,  he t a k e s  i n t o  a c c o u n t  th e  s t u d i e s  
o f  P o p p e r ,13 F e y e r a b e n d , ^  and K u h n ^  on th e  r e l a t i o n  o f  
l a t e r  s c i e n t i f i c  t h e o r i e s  t o  e a r l i e r  o n es ,  and th e  
d i f f i c u l t i e s  in v o lv e d  in  o b t a i n i n g  an o l d e r  t h e o r y  as  an 
e x a c t  d e r i v a t i o n a l  consequence  o f  a  newer t h e o r y  cum 
c o n n e c t i n g  p r i n c i p l e s .  He a l lo w s  f o r  t h e s e  c o n s i d e r a t i o n s  
by i n t r o d u c i n g  th e  n o t i o n  o f  a  c o r r e c t e d  t h e o r y .  He 
ad o p t s  a  v e r s i o n  o f  N a g e l ' s  d e r i v a b i l i t y  r e q u i r e m e n t ,  b u t  
he a l lo w s  a t h e o r y  T2 t o  be r e d u c i b l e  t o  a  t h e o r y  even 
i f  i t ' s  n o t  p o s s i b l e  t o  deduce T2 i t s e l f  from t h e  con­
j u n c t i o n  o f  and a p p r o p r i a t e  c o n n e c t i n g  p r i n c i p l e s ,  
R a th e r ,  T^ and th e  c o n n e c t i n g  p r i n c i p l e s  need o n ly  imply  
a  c o r r e c t e d  v e r s i o n  o f  th e  o r i g i n a l  t h e o r y  T2 . Thus, 
p r o v i s i o n  i s  made f o r  th e  f a m i l i a r  f a c t  t h a t  a  r e d u c i n g  
t h e o r y  w i l l  o f t e n  show t h a t  t h e  red u ce d  t h e o r y  i s  o n ly  
a p p r o x im a te ly  c o r r e c t .

S h a f f n e r ' s  p o i n t  i s  w e l l  t a k e n .  I  s h a l l  n o t  m en t ion  
i t  a g a in  e x p l i c i t l y ,  and I  s h a l l  o f t e n  speak  o f  r e d u c t i o n  
a s  though  i t  in v o lv e d  th e  e x a c t  d e r i v a t i o n  o f  a  h i g h e r -  
l e v e l  t h e o r y  from a  l o w e r - l e v e l  t h e o r y  p l u s  c o n n e c t i n g  
p r i n c i p l e s . But th e  r e a d e r  s h o u ld  keep in  mind t h a t  t h i s  
way o f  s p e a k in g  i m p l i c i t l y  a l l o w s  f o r  th e  f a c t  t h a t  an 
a c t u a l  h i g h e r - l e v e l  t h e o r y  m ig h t  need  c o r r e c t i o n  b e f o r e  
i t  conforms t o  s t r i c t  d e r i v a t i o n a l  r e d u c t i o n .  I  s h a l l  
a l s o  o c c a s i o n a l l y  d e s c r i b e  t h e  g o a l  o f  u n i f i e d  s c i e n c e  as
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" t h e  r e d u c t i o n  o f  a l l  o f  s c i e n c e  t o  m i c r o p h y s i c s . "  I t  
s h o u ld  be u n d e r s to o d  t h a t  t h i s  i d e a l  a l lo w s  f o r  f u t u r e  
c o r r e c t i o n s  and a l t e r a t i o n s  n o t  o n ly  i n  t h e  h i g h e r -  
l e v e l  s c i e n c e s ,  b u t  a l s o  i n  m ic r o p h y s i c s  i t s e l f ,

S h a f f n e r ' s  ap p ro ach  t o  r e d u c t i o n  i n v o lv e s  t h r e e  
key i n g r e d i e n t s :  1) a c c e p ta n c e  o f  N a g e l ' s  d e r i v a b i l i t y
r e q u i r e m e n t ,  b u t  a l lo w an c e  f o r  i t  t o  a p p l y  t o  a  c o r r e c t e d  
v e r s i o n  o f  th e  reduced  t h e o r y  r a t h e r  t h a n  t o  t h e  r e d u c e d  
t h e o r y  i t s e l f ;  2 ) a c c e p ta n c e  o f  t h e  r e q u i r e m e n t — f a m i l i a r  
from s t r o n g  Nagel  r e d u c t i o n — t h a t  e v e ry  p r i m i t i v e  te rm  of  
Tg be c o n n e c te d  v i a  a  b i c o n d i t i o n a l  c o n n e c t i n g  p r i n c i p l e  
t o  some te rm  o f  T-p and 3 ) s t i p u l a t i o n  t h a t  t h e  c o n n e c t i n g  
p r i n c i p l e s  l i n k i n g  T g- te rm s  t o  T ^ - te rm s  be " i n t e r p r e t a b l e  
as  r e p r e s e n t i n g  r e f e r e n t i a l  i d e n t i t i e s . " 1^ Thus,  h i s  
v iew i s  a  m o d i f ie d  v e r s i o n  o f  s t r o n g  N a g e l - r e d u c i b i l i t y .  
The m o d i f i c a t i o n s  c o n s i s t  i n  a  w eaken ing  o f  N a g e l ' s  
s t r o n g  model t o  a l lo w  a p p ro x im a te  d e r i v a t i o n  o f  Tg from 
T^ p l u s  c o n n e c t i n g  p r i n c i p l e s ,  and i n  a  s t r e n g t h e n i n g  o f  
t h e  s t r o n g  model th ro u g h  t h e  r e q u i r e m e n t  t h a t  a l l  b i c o n ­
d i t i o n a l  c o n n e c t i n g  p r i n c i p l e s  m ust  e x p r e s s  s y n t h e t i c  
i d e n t i t i e s .

S h a f f n e r ' s  a d o p t io n  o f  th e  i d e n t i t y  r e q u i r e m e n t  i s  
ou r  main c o n c e r n ,  o f  c o u r s e .  N o t i c e  t h a t  i f  we a d o p t  t h e  
i d e n t i t y  r e q u i r e m e n t ,  t h e n  we must  d i s a l l o w  p u t a t i v e  
r e d u c t i o n s  which conform t o  t h e  weak N age l  model b u t  n o t  
t h e  s t r o n g  Nagel  model— t h a t  i s , p u t a t i v e  r e d u c t i o n s  i n ­
v o l v i n g  c o n n e c t i n g  p r i n c i p l e s  some o f  which  a r e  n o t  b i ­
c o n d i t i o n a l  in  form. The r e a s o n ,  o f  c o u r s e ,  i s  t h a t  
c o n n e c t i n g  p r i n c i p l e s  must  e x p r e s s  i d e n t i t i e s ; in  o r d e r  t o  
d e s i g n a t e  one and th e  same p r o p e r t y ,  two p r e d i c a t e s  m ust  
be f u l l y  c o e x t e n s i v e .

A dop t ion  o f  th e  i d e n t i t y  r e q u i r e m e n t  a l s o  d i s a l l o w s  
p u t a t i v e  r e d u c t i o n s  which  conform o n ly  t o  t h e  K-0  model .  
But one can  s t i l l  ad m i t ,  a s  S h a f f n e r  d o e s ,  tha t"  t h e r e  may 
be c a s e s  where we have t o  f a l l  back  upon t h e  K-0 p a r a ­
digm, These would be c a s e s  o f  " r e p l a c e m e n t  r e d u c t i o n , "
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i n  which th e  red u ce d  t h e o r y  i s  n o t  t r u e  o r  even  a p p ro x ­
i m a t e l y  t r u e .  In  such  c a s e s ,  t h e  r e d u ce d  t h e o r y  i s  l i t ­
e r a l l y  r e p l a c e d  by th e  r e d u c i n g  t h e o r y ,  r a t h e r  th a n  
b e in g  e x p l a i n e d  by i t .  Hence t h e r e  i s  no need t o  d e r i v e  
t h e  red u ced  t h e o r y  Tg from t h e  r e d u c i n g  t h e o r y  Ti p l u s  
a  s e t  o f  c o n n e c t i n g  p r i n c i p l e s ?  i t  i s  s u f f i c i e n t  t h a t  T^ 
sh o u ld  e x p l a i n  the o b s e r v a t i o n a l  d a t a  o r i g i n a l l y  e x p l a in e d  
by Tg. (An example o f  t h i s  ty p e  o f  r e d u c t i o n  m ig h t  be 
t h e  e x p l a n a t i o n ,  by o x i d a t i o n  t h e o r y ,  o f  a l l  t h e  o b s e rv ­
a b l e  f a c t s  which p h l o g i s t o n  t h e o r y  e x p l a i n e d . )

I n d e p e n d e n t ly  o f  t h e  q u e s t i o n  w h e th e r  i n t e r t h e o -  
r e t i c  c o n n e c t i n g  p r i n c i p l e s  m ust  be i d e n t i t i e s ,  i t  seems 
c l e a r  t h a t  K-0 r e d u c t i o n  i s  b e s t  s u i t e d  t o  c a s e s  where 
t h e  red u ce d  t h e o r y  i s  r a d i c a l l y  f a l s e .  R e d u c t io n  in  
o t h e r  c a s e s  sh o u ld  p r o v id e  a  d e d u c t i v e - n o m o l o g i c a l  
e x p l a n a t i o n  o f  t h e  r e d u c e d  t h e o r y  ( o r  o f  a  c o r r e c t e d  
v e r s i o n  of  th e  r e d u c e d  t h e o r y ) .  D ed u c t iv e  e x p l a n a t i o n ,  
i n  t u r n ,  r e q u i r e s  th e  s a t i s f a c t i o n  o f  N a g e l ' s  d e r i v a b i l ­
i t y  r e q u i r e m e n t .  I  w i l l  have l i t t l e  t o  s a y  a b o u t  K-0 
r e d u c t i o n  i n  t h i s  t h e s i s ,  t h e r e f o r e , s i n c e  I  w i l l  be co n ­
c e rn e d  w i th  t h e  r e d u c t i o n  o f  t r u e  ( o r  a p p r o x im a te l y  t r u e )  
t h e o r i e s .  Weak Nagel  r e d u c t i o n  w i l l  be d i s c u s s e d  f u r t h e r  
i n  c h a p t e r  V. U n t i l  we come t o  c h a p t e r  V, however,  our  
d i s c u s s i o n  w i l l  assume t h e  s t r o n g  Nagel  model ,  w i t h  t h e  
i m p l i c i t  u n d e r s t a n d i n g  t h a t  r e d u c t i o n  may i n v o lv e  a 
" c o r r e c t e d  v e r s i o n "  o f  th e  r e d u c e d  t h e o r y .

S e c t i o n  b

What a rgum ents  can be g iv e n  i n  f a v o r  o f  t h e  c la im  
t h a t  r e d u c t i o n  r e q u i r e s  p r o p e r t y - i d e n t i t i e s ?  One p u t a t i v e  
c o n s i d e r a t i o n  i s  t h e o r e t i c a l  s i m p l i c i t y .  I t  sometimes 
seems t o  be s u g g e s te d  t h a t  an i n t e r t h e o r e t i c  p r o p e r t y -  
i d e n t i t y  s t a t e m e n t  amounts t o  a  d e f i n i t i o n  o f  a  T g -p r e d -  
i c a t e  by means o f  a  - p r e d i c a t e  ,-*■? F o r  example t e m p e r ­
a t u r e '  i s  d e f i n e d  as  'mean m o le c u l a r  k i n e t i c  e n e r g y ' .



D e f i n i t i o n a l  i n t r o d u c t i o n  o f  T2- p r e d i c a t e s  i s  c l e a r l y  
s im p l e r  th a n  n o n - d e f i n i t i o n a l  i n t r o d u c t i o n ,  s i n c e  t h e  
fo rm er  method a l lo w s  us t o  o b t a i n  T^/T2 c o n n e c t i n g  p r i n ­
c i p l e s  w i t h o u t  em ploying any  p r i m i t i v e  te rm s  beyond th o s e  
i s  T^ i t s e l f .  Hence, p r o p e r t y  i d e n t i t y  a p p e a r s  t o  be 
t h e o r e t i c a l l y  s i m p l e r  th a n  mere c o r r e l a t i o n .

Th is  argument i s  c l e a r l y  i n  e r r o r .  A s y n t h e t i c  
i d e n t i t y  s t a t e m e n t  i s  n o t  a  d e f i n i t i o n .  D e f i n i t i o n s  a r e  
th e  r e s u l t  o f  meaning a n a l y s i s  o r  d i r e c t  l i n g u i s t i c  s t i p ­
u l a t i o n .  M ic ro r e d u c t iv e  p r o p e r t y - c o r r e l a t i o n s  f a l l  i n t o  
n e i t h e r  c a t e g o r y .  R a th e r ,  t h e y  a r e  s y n t h e t i c ,  e m p i r i c a l l y  
d i s c o n f i r m a b l e  h y p o th e s e s .  T r e a t i n g  t h e s e  h y p o th e s e s  as  
i d e n t i t y  s t a t e m e n t s  does n o t  t u r n  them i n t o  d e f i n i t i o n s .  
Hence, such  t r e a t m e n t  does n o t  r ed u c e  th e  number of  
p r i m i t i v e  t h e o r e t i c a l  p r o p e r t i e s  o r  law s .

A second argument sometimes c i t e d  i n  f a v o r  o f
p r o p e r t y  i d e n t i t y  in  r e d u c t i o n  in v o k e s  c o n s i d e r a t i o n s  o f

1 Ro n t o l o g i c a l  economy. The s y s t e m a t i c  i d e n t i f i c a t i o n  o f  
T2“p r o p e r t i e s  w i th  t h e i r  c o r r e l a t e d  T ^ - p r o p e r t i e s  r e s u l t s  
i n  ou r  c o u n te n a n c in g  few er  d i s t i n c t  k in d s  o f  p r o p e r t y .
So i t  i s  s u g g e s te d  t h a t  we ough t  t o  i d e n t i f y  them, by 
Occam's r a z o r .

We need n o t  deny  t h a t  t h i s  argum ent  p r o v i d e s  some 
p r im a  f a c i e  s u p p o r t  f o r  t h e  i d e n t i f i c a t i o n  o f  m i c r o r e -  
d u c t i v e l y  c o r r e l a t e d  p r o p e r t i e s .  But i t  i s  f a r  from 
d e c i s i v e ,  f o r  s e v e r a l  r e a s o n s .  F i r s t ,  c e r t a i n  m i c r o r e -  
d u c t i v e l y  c o r r e l a t e d  p r o p e r t i e s  a r e  i n t u i t i v e l y  q u i t e  
d i f f e r e n t :  p a i n  and i t s  n e u r a l  c o r r e l a t e ,  f o r  example .
So t h e r e  i s  a  p r im a  f a c i e  c a s e  a g a i n s t  t h e i r  i d e n t i f i c a ­
t i o n ,  g iv e n  o u r  i n t u i t i o n s .

Second,  t h e  o n t o l o g i c a l  economy which would r e s u l t  
from a  l i m i t a t i o n  in  th e  number o f  d i s t i n c t  p r o p e r t y -  
k in d s  i s  somewhat l e s s  im p r e s s iv e  t h a n  th e  economy which 
would r e s u l t  i f  we were t o  e l i m i n a t e  p r o p e r t i e s * a l t o g e t h e r .  
O n t o l o g i c a l  economy o f  th e  k in d  i n  q u e s t i o n  i s  n o t  an 
overw helm ing ly  c o m p e l l in g  g o a l .
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T h i r d ,  t h e  i s s u e  must he viewed in  t h e  c o n t e x t  o f  
c o n s t r u c t i n g  a  t h e o r y  o f  p r o p e r t i e s ,  a  t a s k  which 
i n c l u d e s  t h e  s p e c i f i c a t i o n  o f  i d e n t i t y  c r i t e r i a .  I  s h a l l  
d i s c u s s  c r i t e r i a  o f  p r o p e r t y - i d e n t i t y  i n  a  l a t e r  c h a p t e r .  
A cco rd ing  to  t h e  most n a t u r a l  and i n t u i t i v e l y  p l a u s i b l e  
c r i t e r i a  o f  p r o p e r t y  i d e n t i t y ,  I  s h a l l  co n ten d ,  m i c r o r e -  
d u e L i v e l y  eorrivl:it;od p r o p e r t i e s  nro  n o t  i d e n t i c a l . ! 9

A t h i r d  argument f o r  p r o p e r t y  i d e n t i t y  in  m i c r o r e ­
d u c t i o n  i s  based  on th e  w r i t i n g s  o f  H e r b e r t  F e i g l 20 and 
and J . J . C .  Sm art2!  on th e  mind-body p rob lem .  T h e i r  a r g u ­
ment f o r  p s y c h o p h y s i c a l  i d e n t i t i e s  i s  o f t e n  r a t h e r  vague 
w i th  r e g a r d  t o  t h e  d i s t i n c t i o n  between e v e n ts  and p r o p e r ­
t i e s ,  b u t  I  t h i n k  i t  i s  b e s t  viewed a s  an a rgum ent  p r i ­
m a r i l y  i n  f a v o r  o f  t h e  i d e n t i t y  o f  m i c r o r e d u c t i v e l y  c o r ­
r e l a t e d  p r o p e r t i e s ,  and s e c o n d a r i l y  i n  f a v o r  o f  e v e n t -  
i d e n t i t i e s  on th e  b a s i s  o f  t h e s e  p r o p e r t y  i d e n t i t i e s .
T h e i r  a rgum ent  has  q u i t e  g e n e r a l  i m p l i c a t i o n s ,  and i t  can 
be expanded i n t o  a  g e n e r a l  a rgum ent  f o r  th e  need  f o r  i n t e r -  
t h e o r e t i c  i d e n t i t i e s  a t  a l l  l e v e l s  o f  m i c r o r e d u c t i o n .
The argum ent  i s  based  on c o n s i d e r a t i o n s  o f  t h e o r e t i c a l  
s i m p l i c i t y ,  b u t  i t  i s  c o n s i d e r a b l y  more complex and s o ­
p h i s t i c a t e d  th a n  th e  a rgum ent  which c l a im s  t h a t  i d e n t i t y  

a l lo w s  f o r  th e  d e f i n i t i o n a l  i n t r o d u c t i o n  o f  h i g h e r - l e v e l  
t h e o r e t i c a l  t e rm in o lo g y .

We s h a l l  examine t h i s  a rgum ent  i n  d e t a i l  i n  c h a p t e r
I I .  The argument f a l l s  s h o r t  o f  e s t a b l i s h i n g  th e  need 
f o r  p r o p e r t y  i d e n t i t y  i n  m i c r o r e d u c t i o n ,  a s  I  w i l l  a rg u e .  
N e v e r t h e l e s s ,  i t  c o n t a in s ,  an im p o r t a n t  e lem en t  o f  t r u t h ;  
i t  i s  b a s e d  upon a s su m p t io n s  which a r e  l i k e l y  to, seem 
h i g h l y  i n t u i t i v e  and c o n g e n i a l  t o  an a d v o c a te  o f  the  
U n i ty  o f  S c ie n c e  h y p t o h e s i s .  I  s h a l l  f o rm u l a t e  a  p r i n ­
c i p l e  which a p p e a r s  t o  c o n s t i t u t e  t h e  c o r r e c t  e x p l i c a t i o n  
o f  t h e s e  a s s u m p t io n s ,  I  c a l l  i t  t h e  p a r t - w h o le  s u p e r -  
v e n ie n c e  p r i n c i p l e .  A c c o rd in g  to  t h i s  p r i n c i p l e ,  a 
c e r t a i n  s p e c i a l  r e l a t i o n  o b t a i n s  between  m i c r o r e d u c t i v e l y  
c o r r e l a t e d  p r o p e r t i e s .  The r e l a t i o n  i s  n o t  i d e n t i t y ,
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b u t  i t  i s  v e r y  i n t i m a t e .  I n  p a r t i c u l a r ,  i t  i s  more i n t i ­
mate th a n  mere n o m o lo g ic a l  c o r r e l a t i o n .  The s u p e r v e n i -  
ence p r i n c i p l e  w i l l  become th e  f o c a l  p o i n t  o f  t h i s  t h e s i s .

In  c h a p t e r  I I I  I  d i s c u s s  c r i t e r i a  f o r  p r o p e r t y  
i d e n t i t y ,  and I  o f f e r  a rgum ents  a g a i n s t  t h e  view t h a t  
m i c r o r e d u c t i v e l y  c o r r e l a t e d  p r o p e r t i e s  a r e  i d e n t i c a l .  In  
c h a p t e r  TV T a rg u e  in  f a v o r  o f  th e  p a r t - w h o le  s u p e rv e n ie n c e  
p r i n c i p l e .  Th is  p r i n c i p l e  i s  t h e  b a s i s  f o r  my u l t i m a t e  
p roposed  s o l u t i o n  to  t h e  mind-body p rob lem . I n  c h a p t e r  V 
I  c o n s i d e r  some ways i n  which th e  m ic r o r e d u c t i o n  of  
p s y c h o lo g y  m ig h t  be e x p e c te d  t o  d i f f e r  from s t a n d a r d  
m i c r o r e d u c t i o n s  i n  n a t u r a l  s c i e n c e ,  and I  c l a im  t h a t  
t h e s e  d i f f e r e n c e s  do n o t  a f f e c t  t h e  t r u t h  o f  t h e  s u p e r ­
v e n i e n c e  p r i n c i p l e .

In  c h a p t e r  VI I  r e t u r n  t o  t h e  s u b j e c t  o f  e v e n t s ,  in  
l i g h t  o f  my d i s c u s s i o n  o f  p r o p e r t i e s .  S im u l tan eo u s  
e v e n t s  i n v o l v i n g  c e r t a i n  m i c r o r e d u c t i v e l y  c o r r e l a t e d  
c o n s i t u t i v e  p r o p e r t i e s  a r e  n o t  i d e n t i c a l ,  on my a c c o u n t ,  
s i n c e  t h e  c o n s t i t u t i v e  p r o p e r t i e s  a r e  n o t  i d e n t i c a l .  But 
th e  r e l a t i o n  between such  e v e n ts  i s  v e r y  i n t i m a t e ,  b ecau se  
o f  th e  c l o s e  r e l a t i o n  between  m i c r o r e d u c t i v e l y  c o r r e l a t e d  
p r o p e r t i e s  which i s  a s s e r t e d  by  th e  p a r t - w h o le  s u p e r v e n ­
i e n c e  p r i n c i p l e .  My p ro p o sed  s o l u t i o n  to  th e  mind-body 
prob lem  emerges as  a  s p e c i a l  c a s e  o f  th e  e v e n t - r e l a t i o n  I  
d i s c u s s  i n  t h i s  c h a p t e r .

1-Cf. Jaegwon Kim, " R e d u c t io n ,  C o r re sp o n d en ce ,  and 
I d e n t i t y , "  The M onis t  3 ( 1968 ) :  if-2^.

2 I b i d . ,  pp .  42*1—38.

3John Kemeny and P a u l  Oppenheim, "On R e d u c t io n , "  
P h i l o s o p h i c a l  S t u d i e s  7 (19563* 6 - 1 9 .

^ E r n e s t  N age l ,  "The Meaning o f  R ed u c t io n  i n  t h e  
N a t u r a l  S c i e n c e s , "  P h i lo s o p h y  o f  S c i e n c e , ed .  A. Danto and
S. M orgenbesse r  (New York: M e r id ian  Books, i 9 6 0 ) ,  pp ,
288-312 and E, N age l ,  The S t r u c t u r e  o f  S c ie n c e  (New York: 
H a r e o u r t ,  B race ,  and World ,_ 1~961) ,  XI.
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-4cim, "On th e  P s y c h o p h y s i c a l  I d e n t i t y  T h e o r y , "  
American P h i l o s o p h i c a l  Q u a r t e r l y  3 (1966)* 2 2 7 -3 5 .  A 
more r e c e n t  and more f u l l y - d e v e l o p e d  a n a l y s i s  i s  p r e ­
s e n t e d  i n  Kim 's  " C a u s a t io n ,  Nomic S ubsum ption ,  and th e  
C oncep t  o f  E v e n t , "  JP 70 (1 9 7 3 ) :  2 1 7 -3 6 .

I t  s h o u ld  be n o te d  t h a t  Kim (1973) does  n o t  r e ­
p r e s e n t  an e v e n t  by an o r d e r e d  t r i p l e  i n  t h e  u s u a l  s e t -  
t h e o r e t i c a l  s e n s e ,  b ecau se  o f  c e r t a i n  c o m p l i c a t i o n s  which 
a r i s e  when s t a t i n g  i d e n t i t y  c o n d i t i o n s  f o r  e v e n t s  whose 
c o n s t i t u t i v e  p r o p e r t i e s  a r e  r e l a t i o n a l  p r o p e r t i e s .  T h is  
m a t t e r  can  be s a f e l y  i g n o r e d  h e r e .

n
' I n  s a y i n g  t h a t  IT  e n t a i l s  th e  C o r re sp o n d e n ce  

T h e s i s ,  I  am assum ing  t h a t  each  p r i m i t i v e  p r e d i c a t e  o f  Tm 
i s  i n s t a n t i a t e d  a t  l e a s t  once .  IT r e f e r s  to  c o n c r e t e  
m e n ta l  e v e n t s —v i z . ,  t o  i n s t a n c i n g s  o f  m e n t a l i s t i c  p r e d ­
i c a t e s ,  Hence, t h e  t h e s i s  a p p l i e s  o n ly  t o  p r e d i c a t e s  
t h a t  have a t  l e a s t  one i n s t a n c e .  I f  i t  t u r n e d  o u t  t h a t  
Tm c o n t a i n e d  p r i m i t i v e  p r e d i c a t e s  t h a t  have no  i n s t a n c e s ,  
t h e n  we c o u l d  s t a t e  IT  i n i t i a l l y  as  a  t h e s i s  a b o u t  e v e n t -  
types.  ( p r o p e r t i e s )  a s  f o l l o w s .  "For  e v e r y  e v e n t - t y p e  M 
I n  Tm t h e r e  i s  some e v e n t - t y p e  P i n  Tp, such  t h a t  M=F,"

^Lawrence S k l a r ,  "Types o f  I n t e r - t h e o r e t i c  Reduc­
t i o n , "  BJPS 18 (1 9 6 7 ) :  109 -24 .

^ H e r b e r t  F e i g l ,  The "M e n ta l " and th e  "P h y s i c a l " 1 
The E ssa y  and a  P o s t s c r i p t  (M in n e a p o l i s  t U n i v e r s i t y  of  
M in n e so ta  P r e s s ,  1967 ) .

10H i l a r y  Putnam, "On P r o p e r t i e s , "  E ssay s  i n  Honor 
o f  C a r l  G. Hempel, ed .  N. R e s c h e r  (New York* H um an i t ie s  
P r e s s ,  1970T7 pp .  235 -54 .

11K enneth  S c h a f f n e r ,  "Approaches  t o  R e d u c t i o n , "  PS 
34 (1 9 6 7 ) :  137-47 .

12 R o b e r t  Causey,  " A t t r i b u t e - I d e n t i t i e s  i n  M ic r o r e ­
d u c t i o n s , "  JP  69 (1 9 7 2 ) :  4 0 7 -2 2 .

^ K a r l  P o p p e r ,  "The Aim o f  S c i e n c e , "  R a t io  1 (1957)* 
2 4 -3 5 ,  " T r u th ,  R a t i o n a l i t y ,  and t h e  Growth o f  Knowledge,"  
i n  h i s  Con . l e c tu r e s  and R e f u t a t i o n s  (New York: B as ic
Books, 1 9 6 2 ) ,  pp .  215-50 .

14P a u l  F ey e rab en d ,  " E x p l a n a t i o n ,  R e d u c t io n ,  and 
E m p i r i c i s m ,"  M in n eso ta  S t u d i e s  i n  t h e  P h i lo s o p h y  o f  S c ie n c e  
3,  ed .  H. F e i g l  and G. Maxwell "^Minneapolis  * U n i v e r s i t y  
o f  M in n eso ta  P r e s s ,  1 9 6 2 ) :  2 8 -9 7 ;  "On t h e  'Meaning* of
S c i e n t i f i c  Term s,"  JP  72 (1965)* 2 6 6 -7 4 .
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^Thomas Kuhn, The S t r u c t u r e  o f  S c i e n t i f i c  Revolu­
t i o n s  (C h icag o :  U n i v e r s i t y  o f  C h icago  P r e s s ,  1962 ) .

l 6S h a f f n e r ,  p .  144.

■^This v iew may u n d e r l i e  W i l f r e d  S e l l a r s  and P a u l  
M e e h l ' s  w e l l -know n n o t i o n  o f  " p h y s i c a l ^ "  e v e n t s  and 
e n t i t i e s :  "An e v e n t  o r  e n t i t y  i s  p h y s i c a l  i f  i t  i s
d e f i n a b l e  i n  te rm s  o f  t h e o r e t i c a l  p r i m i t i v e s  a d e q u a te  t o  
d e s c r i b e  c o m p le t e ly  t h e  a c t u a l  s t a t e s  though  n o t  n e c e s ­
s a r i l y  t h e  p o t e n t i a l i t i e s  o f  t h e  u n i v e r s e  b e f o r e  t h e  
a p p e a ra n c e  o f  l i f e . "  (Emphasis  m i n e . )  Quoted from "The 
C oncep t  o f  E m ergence ,"  M in n eso ta  S t u d i e s  i n  t h e  P h i l o -  
sop.v o f  S c i e n c e ,  1 ,  ed .  H. F e i g l  and M, S c r i v e n  (Minne- 
a p o l i s :  U n i v e r s i t y  o f  M in n e so ta  P r e s s ,  1 9 5 6 ) ,  p .  2 5 2 .
C a r l  Hempel a l s o  speaks  o f  b i c o n d i t i o n a l  m i c r o r e d u c t i v e  
c o n n e c t i n g  p r i n c i p l e s  a s  " d e f i n i t i o n s , "  a l t h o u g h  he p l a c e s  
s c a r e - q u o t e s  a round  th e  w o r ld  " d e f i n i t i o n . "  See "Reduc­
t i o n :  O n t o l o g i c a l  and L i n g u i s t i c  F a c e t s , "  P h i l o s o p h y .
S c i e n c e , and M ethod: E ssa y s  i n  Honor o f  E r n e s t  N a g e l ,
ed .  S. M o rg en b esse r ,  P .  S u p p es .a n d  M. White (New York:
S t .  M a r t i n ' s  P r e s s ,  1 9 6 9 ) ,  pp .  179-99•

^ ® S h a f f n e r , pp.  145-46 .

19F e i g l ,  pp.  78-98 .
20J . J . C .  Sm art ,  " S e n s a t i o n s  and B ra in  P r o c e s s e s , "

PR 68 ( I 9 5 9 ) s  l 4 l - 5 6 j  J . J . C .  S m ar t ,  P h i lo s o p h y  and
S c i e n t i f i c  R ea l i sm  (New York: H u m an i t ie s  P r e s s ,  1963 ) .



I I .  THE "NOMOLOGICAL DANGLER" ARGUMENT

S e c t i o n  1

F e i g l  and Smart  have c la im ed  t h a t  i d e n t i f y i n g  th e  
m e n ta l  w i th  t h e  p h y s i c a l  e n a b l e s  us t o  e l i m i n a t e  what  
t h e y  c a l l  "n o m o lo g ica l  d a n g l e r s , "  i r r e d u c i b l e  and unex­
p l a i n a b l e  p s y c h o p h y s i c a l  l a w s .  They a p p e a r  t o  be a r g u in g  
as  f o l l o w s : We ad o p t  th e  U n i ty  o f  S c ie n c e  h y p o t h e s i s .
In p a r t i c u l a r  ,we assume t h a t  m e n t a l i s t i c  p sy c h o lo g y  i s  
r e d u c i b l e  t o  n a t u r a l  s c i e n c e  ( t o  n e u r o p h y s io lo g y ,  p e r h a p s ,  
and u l t i m a t e l y  t o  m i c r o p h y s i c s ) .  Now, suppose  t h a t  we 
d i s c o v e r  a  s e t  o f  s y s t e m a t i c  p s y c h o p h y s i c a l  c o r r e l a t i o n  
law s .  The laws o f  p sy c h o lo g y  co u ld  th e n  p e rh ap s  be ex­
p l a i n e d  on t h e  b a s i s  o f  th e  laws o f  n e u r o p h y s io lo g y  in  
c o n j u n c t i o n  w i th  t h e s e  p s y c h o p h y s i c a l  law s .  But how a r e  
t h e  c o r r e l a t i o n s  th e m se lv e s  t o  be e x p l a in e d ?  They can n o t  
be t a k e n  a s  i r r e d u c i b l e  and u n e x p l a i n a b l e ,  b ec au se  th e n  i t  
would n o t  be s t r i c t l y  t r u e  t h a t  p sy ch o lo g y  i s  r e d u c i b l e  
t o  n e u ro p h y s io lo g y ;  i t  would be more a c c u r a t e  t o  s a y  t h a t  
p sy c h o lo g y  i s  r e d u c i b l e  t o  n e u r o p h y s io l o g y  cum c o r r e l a ­
t i o n  l a w s .  P s y c h o p h y s i c a l  laws would "d an g le"  o u t s i d e  
th e  domain o f  th e  r e d u c i n g  s c i e n c e , s i n c e  t h e y  c o n t a i n  
p s y c h o l o g i c a l  c o n c e p t s .  On th e  o t h e r  hand,  i t  i s n ' t  
c l e a r  how t h e s e  c o r r e l a t i o n  laws co u ld  be e x p l a i n e d  on 
th e  b a s i s  o f  th e  r e d u c i n g  t h e o r y ,  s i n c e  t h e  laws o f  n e u r o ­
p h y s io l o g y  and th e  o t h e r  n a t u r a l  s c i e n c e s  make no r e f e r e n c e  
t o  m e n ta l  o r  p s y c h o l o g i c a l  c o n c e p t s  a t  a l l .  So p sy c h o ­
p h y s i c a l  c o r r e l a t i o n s  pose  a  dilemmai th e y  a r e  n e i t h e r  
e x p l a i n a b l e  n o r  a c c e p t a b l e  a s  p a r t  o f  t h e  r e d u c i n g  t h e o r y .

F e i g l  and Smart  co n ten d  t h a t  t h e  way o u t  of. t h i s  
dilemma i s  t o  i d e n t i f y  t h e  e n t i t i e s  and p r o p e r t i e s  which 
a r e  c o n n e c te d  by p s y c h o p h y s i c a l  c o r r e l a t i o n  l a w s .  I f
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we d i s c o v e r  a  l a w l ik e  c o r r e l a t i o n  between e x p e r i e n c e s  o f  
p a i n  and o c c u r re n c e s  of  a  p a r t i c u l a r  p a t t e r n  o f  n e u r a l  
s t i m u l a t i o n ,  th e n  we s h o u ld  i d e n t i f y  p a i n  w i th  t h i s  type  
o f  n e u r a l  s t i m u l a t i o n .  A c o r r e l a t i o n  t h a t  i s  b ased  on an 
i d e n t i t y  r e q u i r e s  no f u r t h e r  e x p l a n a t i o n ,  s i n c e  th e  
i d e n t i t y  t e l l s  us t h a t  th e  " c o r r e l a t e d "  e n t i t i e s  o r  
p r o p e r t i e s  a r e  r e a l l y  one and th e  same. Moreover,  the  
i d e n t i t y  i t s e l f  i s  s im p ly  n o t  t h e  s o r t  o f  f a c t  which r e ­
q u i r e s  e x p l a n a t i o n ;  we d o n ' t  a s k  why t h e  morning  s t a r  i s  
th e  ev en in g  s t a r ,  o r  why w a te r  i s  HgO. S i m i l a r l y ,  i f  
th e  p r o p e r t y  p a in  i s  th e  a s s o c i a t e d  b r a i n - p r o p e r t y ,  we 
d o n ' t  need  t o  a sk  why t h i s  i s  s o .

I d e n t i t i e s  a r e  d i f f e r e n t  from laws o f  n a t u r e ,  i t  
i s  s u g g e s t e d ,  in  t h a t  i t  i s  r e a s o n a b l e  t o  a sk  f o r  an e x ­
p l a n a t i o n  o f  a  law. An e x p l a n a t i o n  w i l l  n o t  a lways be 
fo r th c o m in g ,  o f  c o u r s e ,  s i n c e  t h e  law m igh t  be a  fu n d a ­
m e n ta l  one w i t h i n  a  p a r t i c u l a r  s c i e n t i f i c  t h e o r y ,  and 
th e  t h e o r y  i t s e l f  m igh t  n o t  be r e d u c i b l e  t o  any o t h e r  
t h e o r y .  But i n  t h e s e  c a s e s ,  t h e  demand f o r  e x p l a n a t i o n  
comes to  an end because  t h e r e  happens t o  be no f u r t h e r  
e x p l a n a t i o n  t o  be g iv e n ,  and n o t  b ecause  o f  th e  n a t u r e  o f  
th e  law i t s e l f .  In  p r i n c i p l e ,  i t  i s  p o s s i b l e  t h a t  t h e r e  
i s  some t r u e  t h e o r y  which m ic ro re d u c e s  t h e  t h e o r y  con­
t a i n i n g  th e  law we a r e  i n t e r e s t e d  i n .  Hence, i t  i s  p o s ­
s i b l e  t h a t  th e  law i s  e x p l a i n a b l e  on th e  b a s i s  o f  more 
b a s i c  law s .  I d e n t i t y  s t a t e m e n t s ,  on th e  o t h e r  hand ,  
su p p o s e d ly  d e s c r i b e  f a c t s  which d o n ' t  even need e x p l a n a ­
t i o n .  I t  makes no s e n s e  t o  a s k  why two d i f f e r e n t l y  
named t h i n g s  a r e  in  f a c t  one and th e  same t h i n g .  Thus, 
i d e n t i t i e s ,  d i f f e r  f u n d a m e n ta l ly  from s t a n d a r d  laws o f  
n a t u r e .

Because t h e  q u e s t i o n  "Why?" a l l e g e d l y  n e v e r  a r i s e s  
w i th  r e s p e c t  t o  them, i d e n t i t y  s t a t e m e n t s  a r e  h e l d  t o  be 
t h e  o n ly  a c c e p t a b l e  b a s i s  f o r  c o n n e c t i n g  th e  co’n c e p t s  o f  
p sy c h o lo g y  t o  th o s e  o f  t h e  r e d u c i n g  s c i e n c e .  I d e n t i t i e s  
d o n ' t  have th e  same s t a t u s  a s  th e  laws o f  th e  r e d u c in g
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s c i e n c e , s i n c e  t h e y  a r e n ' t  r e a l l y  laws a t  a l l .  Yet t h e y  
d o n ' t  need t o  he e x p l a i n e d  on t h e  h a s i s  o f  t h e  r e d u c i n g  
s c i e n c e ,  s i n c e  t h e y  d o n ' t  need  e x p l a n a t i o n  a t  a l l .  Thus, 
i f  we can d e r i v e  t h e  laws o f  p s y c h o lo g y  from th e  laws o f  
n a t u r a l  s c i e n c e  i n  c o n j u n c t i o n  w i th  p s y c h o p h y s i c a l  i d e n ­
t i t y  s t a t e m e n t s ,  t h e n  th e  r e d u c t i o n  to  n a t u r a l  s c i e n c e  
w i l l  be c o m p le te .  I d e n t i t y  s t a t e m e n t s ,  u n l i k e  mere 
p s y c h o p h y s i c a l  c o r r e l a t i o n  law s ,  a r e  n o t  " n o m o lo g ica l  
d a n g l e r s "  which th e m s e lv e s  r e q u i r e  e x p l a n a t i o n .

As I  m en t io n ed  above ,  t h i s  argum ent  o f  P e i g l  and 
S m a r t ' s  can be a p p l i e d  t o  c a s e s  o f  m i c r o r e d u c t i o n  in  g en ­
e r a l ,  and n o t  m e r e ly  t o  t h e  r e d u c t i o n  o f  p sy c h o lo g y  to  
n a t u r a l  s c i e n c e .  The g e n e r a l i z e d  form o f  t h e  " n o m o lo g ic a l  
d a n g l e r "  a rgum ent  ( h e n c e f o r t h  t h e  N-D argum ent)  co n c e rn s  
th e  s t a t u s  o f  i n t e r t h e o r e t i c  c o n n e c t i n g  p r i n c i p l e s .  As 
we saw in  C h a p te r  I ,  such  p r i n c i p l e s  a r e  n e c e s s a r y  i f  we 
a r e  t o  a c c o m p l ish  a  m i c r o r e d u c t i o n  of  one t h e o r y  to  an o ­
t h e r .  The g e n e r a l i z e d  N-D argum ent  r u n s  as  f o l l o w s :  con­
s i d e r  two t h e o r i e s ,  T^ and Tg, where T2 i s  r e d u c i b l e  t o  
*1» v i a  c o n n e c t i n g  p r i n c i p l e s  C. This  r e d u c i b i l i t y  im p l i e s  
t h a t  a l l  t h e  laws o f  T2 can  be e x p l a i n e d  on t h e  b a s i s  o f  
t h e  laws o f  T ^ . The e x p l a n a t i o n  w i l l  conform t o  t h e  d e -  
d u c t i v e - n o m o l o g i c a l  model,  b ec au se  of  N a g e l ' s  d e r i v a b i l i t y  
r e q u i r e m e n t .  I . e . ,  t h e  laws o f  T2 can be d e r i v e d  by 
l o g i c  a lo n e  from ^  U C. But w hat  i s  t h e  s t a t u s  o f  t h e  
c o n n e c t i n g  p r i n c i p l e s  th e m s e lv e s ?  I t  w o n ' t  be p o s s i b l e  
t o  g iv e  a  d e d u c t i v e - n o m o l o g i c a l  e x p l a n a t i o n  o f  them on 
t h e  b a s i s  o f  t h e  laws o f  T ^ , b ec a u se  t h e y  c o n t a i n  co n c e p ts  
which f a l l  o u t s i d e  o f  t L — c o n c e p t s  p e c u l i a r  t o  Tg- On 
th e  o t h e r  hand ,  t h e s e  c o n n e c t i n g  p r i n c i p l e s  c a n n o t  be 
i r r e d u c i b l e  u n e x p l a i n e d  laws o f  n a t u r e ,  I f  t h e y  were i t  
would n o t  be s t r i c t l y  t r u e  t h a t  T2 i s  r e d u c i b l e  t o  Ti 
a l o n e ,  S t r i c t l y ,  T2 would o n ly  be r e d u c i b l e  t o  T^ U C.
So i n  o r d e r  t o  u p h o ld  th e  c l a im  t h a t  T2 i s  r e d u c i b l e  t o  
T^ a l o n e ,  we must g r a n t  a  p r i v i l e g e d  m e t a p h y s i c a l  s t a t u s  
t o  t h e  c o n n e c t i n g  p r i n c i p l e s  C. C o n n e c t in g  p r i n c i p l e s
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must be s t a t e m e n t s  whose t r u t h  s im p ly  d o e s n ' t  r e q u i r e  
e x p l a n a t i o n .  Only i d e n t i t y  s t a t e m e n t s  can meet t h i s ,  
d e s c r i p t i o n .  T h e r e f o r e ,  i d e n t i t y  s t a t e m e n t s  a r e  t h e  
o n ly  b r i d g e  p r i n c i p l e s  a l l o w a b l e  i n  m i c r o r e d u c t i o n ,  Any 
w eaker  k in d  o f  p r i n c i p l e ,  such  as  a  c o r r e l a t i o n  law which 
i s  n o t  based  on an  u n d e r l y i n g  i d e n t i t y  o f  t h e  c o r r e l a t e d  
e n t i t i e s  o r  p r o p e r t i e s ,  w i l l  be a  "n o m o lo g ica l  d a n g l e r " i  
u n a c c e p t a b l e  as a  p a r t  o f '  t h e  r e d u c i n g  t h e o r y  T-,, y e t

•i ±
u n e x p l a i n a b l e  on th e  b a s i s  o f  th e  laws o f  T^.

So t h e  F e i g l - S m a r t  s c e n a r i o  f o r  u n i f i e d  s c i e n c e  i s  
as  f o l l o w s .  We suppose  t h a t  a l l  b r a n c h e s  o f  s c i e n c e  a r e  
r e d u c i b l e  t o  m ic ro p h y s ic s  v i a  a  complex sys tem  o f  m ic ro -  
r e d u c t i v e  c o n n e c t i n g  p r i n c i p l e s  l i n k i n g  each  b ran ch  i n  
th e  s c i e n t i f i c  h i e r a r c h y  t o  t h e  b ra n c h  im m e d ia te ly  below 
i t .  Two s o r t s  o f  laws w i l l  c o u n t  a s  l o g i c a l l y  p r i m i t i v e  
w i t h i n  u n i f i e d  s c i e n c e j 1)  t h e  laws o f  m ic r o p h y s i c s ,  and 
2) t h e  v a r i o u s  c o n n e c t i n g  p r i n c i p l e s .  A cco rd in g  t o  t h e  
F e i g l - S m a r t  a rgum ent ,  o n ly  t h e  f i r s t  o f  t h e s e  two s o r t s  
o f  l o g i c a l l y - p r i m i t i v e  laws w i l l  c o u n t  as  fu n d a m e n ta l  
l a w s .  The second  component c o n s i s t s  e n t i r e l y  o f  i d e n t i t y  
s t a t e m e n t s ,  which a r e  n o n - fu n d a m e n ta l .  T h e i r  n o n fu n d a -  
m e r . t a l i t y  i s  c l o s e l y  r e l a t e d  t o  t h e  f a c t  t h a t  i d e n t i t y  
s t a t e m e n t s  n e v e r  need  e x p l a n a t i o n .  So h i g h e r - l e v e l  
t h e o r i e s  a r e  r e d u c i b l e  t o  m ic r o p h y s i c s  a l o n e ,  p r e c i s e l y  
b ec au se  m i c r o r e d u c t i v e  c o n n e c t i n g  p r i n c i p l e s  do n o t  
c o u n t  as f u n d a m e n ta l  laws w i t h i n  u n i f i e d  s c i e n c e .

S e c t i o n  2

I  w i l l  u l t i m a t e l y  a rg u e  f o r  a c c e p ta n c e  o f  th e  key  
c l a im s  made by a d v o c a te s  o f  t h e  N-D argum ent ,  a l t h o u g h  I  
w i l l  q u e s t i o n  t h e i r  c o n c l u s i o n .  T ha t  i s ,  I  s h a l l  a rg u e  
t h a t  we s h o u ld  a c c e p t  t h e  c o n t e n t i o n  t h a t  m i c r o r e d u c t i v e  
c o n n e c t i n g  p r i n c i p l e s  a r e  "n o n - fu n d a m en ta l"  laws whose 
t r u t h  " r e q u i r e s  no e x p l a n a t i o n . "  When t h e s e  c l a im s  a r e  
u n d e r s to o d ,  however,  i t  w i l l  become c l e a r  t h a t  t h e y  do 
n o t  s u p p o r t  th e  c o n c l u s i o n  t h a t  m i c r o r e d u c t i v e  c o n n e c t i n g
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p r i n c i p l e s  must be i d e n t i t y  s t a t e m e n t s .
The im m edia te  g o a l  o f  t h e  p r e s e n t  c h a p t e r  i s  t o  

p r o v id e  c l a r i f i c a t i o n  o f  t h e  n o t i o n s  o f  f u n d a m e n t a l i t y  
and immunity  from th e  need  o f  e x p l a n a t i o n .  The a s s e r t i o n  
which w i l l  emerge as  e x p l i c a t i o n  o f  t h e s e  c o n c e p t s  ( t h e  
" p a r t - w h o le  s u p e rv e n ie n c e  p r in c ip l e ' , '  m en tioned  a t  the  
c l o s e  o f  c h a p t e r  X) w i l l  become th e  f o c a l  p o i n t  i n  su b ­
s e q u e n t  c h a p t e r s .  A lthough  I  w i l l  r e j e c t  t h e  t h e s i s  
t h a t  m i c r o r e d u c t i v e l y  c o r r e l a t e d  p r o p e r t i e s  a r e  i d e n t i c a l ,
I  w i l l  a rg u e  i n  f a v o r  o f  t h e  s u p e rv e n ie n c e  p r i n c i p l e .

We t u r n  f i r s t  to  t h e  i d e a  o f  n o n - f u n d a m e n t a l i t y ,  
which has  t h e  f o l l o w i n g  i n t u i t i v e  c o n t e n t .  The m ic ro -  
r e d u c t i v e  c o n n e c t i n g  p r i n c i p l e s  o f  u n i f i e d  s c i e n c e  a r e  
n o n - fu n d a m e n ta l ,  r e l a t i v e  t o  th e  laws o f  m ic r o p h y s i c s ,  i f  
t h e  c o r r e s p o n d e n c e  p r i n c i p l e s  a r e  " f i x e d "  o r  "d e te rm in e d "  
by th e  laws o f  m ic ro p h y s ic s  a l o n e .  I . e . ,  t h e  t r u t h  of  
th e  c o n n e c t i n g  p r i n c i p l e s  i s  somehow i n e v i t a b l e ,  g iv e n  
th e  t r u t h  o f  t h e  laws o f  m ic r o p h y s i c s ,  d e s p i t e  t h e  f a c t  
t h a t  c o n n e c t i n g  p r i n c i p l e s  have th e  s t a t u s  o f  l o g i c a l l y  
p r i m i t i v e  p o s t u l a t e s  w i t h i n  u n i f i e d  s c i e n c e .  (Conse­
q u e n t l y  t h e  laws o f  m ic ro p h y s ic s  a l s o  " d e t e r m i n e , "  in  
and o f  t h e m s e lv e s ,  th e  t r u t h  o f  a l l  h i g h e r - l e v e l  t h e o r e ­
t i c a l  laws w i t h i n  u n i f i e d  s c i e n c e . )

The i n t u i t i v e  n o t i o n  o f  " d e t e r m i n a t i o n , "  which  I  
w i l l  s h o r t l y  d i s c u s s  i n  some d e t a i l ,  a l s o  h e l p s  t o  e x p r e s s  
th e  c o n t e n t  o f  t h e  c l a im  t h a t  m i c r o r e d u c t i v e  c o n n e c t i n g  
p r i n c i p l e s  sh o u ld  be immune from th e  need o f  e x p l a n a t i o n .  
Suppose ,  once a g a i n ,  t h a t  t h e r e  e x i s t s  a  com ple te  sys tem  
o f  i n t e r t h e o r e t i c  c o n n e c t i n g  p r i n c i p l e s  which r e d u c e s  a l l  
o f  s c i e n c e  t o  m ic r o p h y s i c s .  I f  t h e  laws o f  m ic ro p h y s ic s  
a r e  t o  c o u n t  as  t h e  o n ly  fu n d a m e n ta l  law s ,  t h e n  a l l  o t h e r  
laws w i t h i n  th e  body o f  u n i f i e d  s c i e n c e ,  i n c l u d i n g  th e  
c o n n e c t i n g  p r i n c i p l e s ,  a r e  "d e te rm in e d "  by th e  laws o f  
m ic r o p h y s i c s .  On t h e  o t h e r  hand,  t h e  c o n n e c t i n g  p r i n c i p l e s  
w i l l  be i n c a p a b l e  o f  d e d u c t i v e - n o m o l o g i c a l  e x p l a n a t i o n  
on th e  b a s i s  o f  th e  fu n d am e n ta l  law s ,  s i n c e  t h e y  m ention
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o b j e c t s  and p r o p e r t i e s  which a r e  n o t  c o u n te n a n c e d  by th e
laws o f  m i c r o p h y s i c s .  So, t h e  a s s e r t i o n  t h a t  c o n n e c t i n g
p r i n c i p l e s  "need no e x p l a n a t i o n "  e x p r e s s e s  t h e  f a c t  t h a t
t h e i r  t r u t h  i s  d e t e r m in e d  by t h e  t r u t h  o f  th e  fu n d a m e n ta l
law s ,  even though th e y  a r e  n o t  d e d u c t i v e - n o m o l o g i c a l l y

2
e x p l a i n a b l e  by means o f  th e  fu n d a m e n ta l  l a w s .

A dop t ion  o f  t h e  U n i ty  o f  S c i e n c e  h y p o t h e s i s  does 
n o t  a u t o m a t i c a l l y  commit us  t o  t h e  p r i n c i p l e  t h a t  th e  
laws o f  t h e  f i n a l  m ic r o r e d u c i n g  s c i e n c e  d e t e r m in e  a l l  
t h e  o t h e r  law s ,  i n c l u d i n g  th e  c o n n e c t i n g  p r i n c i p l e s .
But t h i s  a d d i t i o n a l  p r i n c i p l e  seems v e r y  r e a s o n a b l e .  One 
r e a s o n  f o r  i t s  n a t u r a l n e s s ,  a s  n o t e d  i n  t h e  above p r e ­
s e n t a t i o n  o f  t h e  N-D arg u m en t ,  i s  t h a t  o th e r w i s e  i t  does  
n o t  a p p e a r  s t r i c t l y  c o r r e c t  t o  s a y  t h a t  t h e  h i g h e r -  
l e v e l  b r a n c h e s  o f  s c i e n c e  a r e  r e d u c i b l e  t o  m ic r o p h y s i c s  
a l o n e .  A n o th e r  r e a s o n  f o r  t h e  n a t u r a l n e s s  o f  t h e  p r i n ­
c i p l e  i s  o u r  f e e l i n g  t h a t  t h e  o n ly  t r u l y  f u n d a m e n ta l  
lav/s w i t h i n  u n i f i e d  s c i e n c e  would be t h o s e  which  d e a l  
w i t h  s im p le  m i c r o p h y s i c a l  e n t i t i e s — e n t i t i e s  from which 
t h e  e n t i t i e s  c o u n te n a n c ed  by h i g h e r - l e v e l  t h e o r i e s  a r e  
composed. C o n n e c t in g  p r i n c i p l e s ,  w hich  m e n t io n  h i g h e r -  
l e v e l  e n t i t i e s  and p r o p e r t i e s ,  seem to o  complex t o  c o u n t  
a s  b a s i c  laws o f  n a t u r e .  R ea so n in g  o f  t h i s  s o r t  i s  
c e n t r a l  t o  S m a r t ' s  dev e lo p m en t  o f  t h e  N-D a rgum en t ,  as  
e v id e n c e d  i n  th e  f o l l o w i n g  p a s s a g e .

C e r t a i n l y  we a r e  p r e t t y  s u r e  i n  t h e  f u t u r e  
t o  come a c r o s s  new u l t i m a t e  laws o f  a  n o v e l  
t y p e ,  b u t  I  e x p e c t  them t o  r e l a t e  s im p le  
c o n s t i t u e n t s :  f o r  exam ple ,  w h a te v e r  u l t i m a t e
p a r t i c l e s  a r e  t h e n  i n  v o gue .  I  c a n n o t  b e ­
l i e v e  t h a t  u l t i m a t e  laws o f  n a t u r e  co u ld  
r e l a t e  s im p le  c o n s t i t u e n t s  t o  c o n f i g u r a t i o n s  
c o n s i s t i n g  o f  p e rh a p s  b i l l i o n s  o f  n e u ro n s  
(and goodness  knows how many b i l l i o n  b i l l i o n s  
o f  u l t i m a t e  p a r t i c l e s )  a l l  p u t  t o g e t h e r  
f o r  a l l  th e  w o r ld  a s  th o u g h  t h e i r  main 
p u rp o s e  i n  l i f e  was t o  be a  n e g a t i v e  f e e d ­
back  mechanism o f  a  c o m p l i c a t e d  s o r t .
Such u l t i m a t e  laws would be l i k e  n o t h i n g  
so  f a r  known i n  s c i e n c e .  They have  a  q u e e r  
" s m e l l "  t o  them ,^
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The q u e e r  " s m e l l "  o f  t h e s e  p r i n c i p l e s  r e f l e c t s  
ou r  f e e l i n g  t h a t  t h e y  a r e  to o  complex t o  c o u n t  a s  f u n ­
d am en ta l  l a w s ,  s i n c e  t h e y  d e a l  w i th  complex h i g h e r - l e v e l  
e n t i t i e s  such  a s  n eu ro n s  and n e u r o n - c o n f i g u r a t i o n s .  I t  
seems t h a t  laws i n v o l v i n g  such  e n t i t i e s  sh o u ld  th e m se lv e s  
he d e te rm in ed  hy th e  fu n d am e n ta l  m i c r o p h y s i c a l  law s .
(T h is  c o n s i d e r a t i o n  w i l l  he t a k e n  up a g a in  i n  c h a p t e r  I V . )

The t h e s i s  t h a t  m i c r o r e d u c t i v e  c o n n e c t i n g  p r i n c i p l e s  
a r e  d e te rm in e d  hy the  laws o f  m i c r o p h y s i c s ,  as  we have 
s e e n ,  e x p r e s s e s  t h e  i n t u i t i v e  c o n t e n t  o f  t h e  c l a im  t h a t  
t h e s e  p r i n c i p l e s  a r e  n o n - fu n d a m e n ta l ,  and i t  p r o v i d e s  a 
h a s i s  f o r  t h e i r  immunity from th e  need  o f  e x p l a n a t i o n .
We now f a c e  th e  q u e s t i o n  o f  e x p l i c a t i n g  th e  n o t i o n  of  
d e t e r m i n a t i o n  i t s e l f .  To h e g in  w i th  we sh o u ld  c o n s i d e r  
t h e  i d e n t i t y  t h e s i s  as  a  p o s s i b l e  e x p l i c a t i o n ,  i n  a c c o r ­
dance w i th  a d v o c a te s  o f  t h e  N-D argum ent .

The i d e n t i t y  t h e s i s  i n i t i a l l y  seems t o  he t h e  
s i m p l e s t  and most n a t u r a l  way of  e x p l i c a t i n g  th e  a s s e r ­
t i o n  t h a t  th e  fu n d a m e n ta l  laws o f  m ic ro p h y s ic s  d e t e rm in e  
th e  t r u t h  o f  m i c r o r e d u c t i v e  c o n n e c t i n g  p r i n c i p l e s .  Sup­
p o s e ,  f o r  example ,  t h a t  t h e o r y  T2 r e d u c e s  t o  T^ and t h a t  
T^ r e d u c e s  t o  Tq—where Tq i s  m ic r o p h y s i c s .  Suppose 
f u r t h e r  t h a t  th e  p r o p e r t y  e x p r e s s e d  hy p r e d i c a t e  Pg o f  
t h e o r y  Tg i s  i d e n t i c a l  t o  t h e  p r o p e r t y  e x p r e s s e d  hy 
p r e d i c a t e  P^ o f t h e o r y  T^, and t h a t  t h i s  p r o p e r t y  i s  a l s o  
i d e n t i c a l  t o  t h e  p r o p e r t y  e x p r e s s e d  hy p r e d i c a t e  PQ of  
t h e o r y  ^  . Then th e  laws o f  Tq which p e r t a i n  t o  t h e  
p r o p e r t y  e x p r e s s e d  hy Fo a r e  a l s o ,  i p s o  f a c t o , t h e  laws 
which p e r t a i n  t o  t h e  p r o p e r t y  e x p r e s s e d  hy P^ and th e  
p r o p e r t y  e x p r e s s e d  hy Pg. Thus th e  c o n n e c t i n g  p r i n c i p l e s  
l i n k i n g  Pg t o  P^ and P^ to  P0 a r e  d e te rm in e d  hy t h e  laws 
o f  To i n  th e  s i m p l e s t  way p o s s i b l e  1 t h e  laws p e r t a i n  t o  
th e  p r o p e r t y  e x p r e s s e d  hy F 0 , and t h i s  i s  t h e  p r o p e r t y  
e x p re s s e d  hy P^ and Pg,

But t h e  m a t t e r  i s  more complex th a n  i t  seems 
i n i t i a l l y .  The r e m a in d e r  o f  t h i s  c h a p t e r  w i l l  he devo ted
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t o  i n v e s t i g a t i n g  th e  c o m p l i c a t i o n s  t h a t  a r i s e  when we 
lo o k  more c l o s e l y  i n t o  t h e  " d e t e r m i n a t i o n "  o f  c o n n e c t i n g  
p r i n c i p l e s  by laws o f  th e  f i n a l  r e d u c i n g  s c i e n c e .  I  w i l l  
a rgue  i n  s u p p o r t  o f  t h e  f o l l o w i n g  c o n t e n t i o n s i  1)  The 
i d e a  t h a t  c o n n e c t i n g  p r i n c i p l e s  a r e  d e t e r m in e d  by fu n d a ­
m e n ta l  laws s h o u ld  be e x p l i c a t e d  i n  te rm s  o f  a  p r i n c i p l e  
which d i f f e r s  from p r o p e r t y  i d e n t i t y  ( t h e  " p a r t - w h o l e  
s u p e rv e n ie n c e  p r i n c i p l e " ) .  2)  P r o p e r t y  i d e n t i t y  i s  
i t s e l f  n o t  s u f f i c i e n t  t o  e x p r e s s  t h e  d e t e r m i n a t i o n  o f  
c o n n e c t i n g  p r i n c i p l e s  u n l e s s  th e  c r i t e r i a  o f  i d e n t i t y  
a r e  f o rm u la te d  in  such  a  way t h a t  p r o p e r t y  i d e n t i t y  
e n t a i l s  t h e  p a r t - w h o l e  s u p e r v e n ie n c e  p r i n c i p l e .  3) The 
s u p e rv e n ie n c e  p r i n c i p l e  does n o t  im p ly  t h a t  m ic ro r e d u c -  
t i v e l y  c o r r e l a t e d  p r o p e r t i e s  a r e  i d e n t i c a l ;  hence  we a re  
n o t  com pelled  by th e  t h e s i s  t h a t  f u n d a m e n ta l  laws d e t e r ­
mine c o n n e c t i n g  p r i n c i p l e s  t o  c o n c lu d e  t h a t  t h e  p r o p e r t i e s  
co n n e c te d  by t h e s e  p r i n c i p l e s  a r e  i d e n t i c a l .  I n  s u b s e ­
q u e n t  c h a p t e r s  th e  p a r t - w h o l e  s u p e r v e n i e n c e  p r i n c i p l e ,  
r a t h e r  th a n  th e  i d e n t i t y  t h e s i s ,  w i l l  emerge a s  t h e  key 
m e t a p h y s i c a l  r e q u i r e m e n t  which must be met i n  a  com ple te  
r e d u c t i v e  u n i f i c a t i o n  o f  s c i e n c e .

S e c t i o n  3

I t  w i l l  be c o n v e n ie n t  f o r  s u b s e q u e n t  d i s c u s s i o n  t o  
s e t  f o r t h  t o g e t h e r  th e  v a r i o u s  c l a i m s  which u n d e r l i e  t h e  
N-D a rgum ent .  These a r e  b e s t  v iewed a s  c o n d i t i o n s  o f  
adequacy  f o r  th e  com ple te  r e d u c t i o n  o f  h i g h e r - l e v e l  
b ra n c h e s  o f  s c i e n c e  t o  m i c r o p h y s i c s .  L e t  Tq be t h e  f i n a l  
r e d u c i n g  t h e o r y — some form o f  e l e m e n t a r y - p a r t i c l e  p h y s i c s ,  
p re su m a b ly .  Suppose a l s o  t h a t  we have  a v a i l a b l e  a  s e t  R 
of  b i c o n d i t i o n a l  i n t e r t h e o r e t i c  c o n n e c t i n g  p r i n c i p l e s ,  
which r e d u c e  a l l  t r u e  h i g h e r - l e v e l  t h e o r i e s  t o  t h e o r i e s  
im m e d ia te ly  below them i n  t h e  r e d u c t i v e  h i e r a r c h y ,  and 
which t h e r e b y  u l t i m a t e l y  r e d u c e  a l l  o f  t h e s e  t h e o r i e s  t o  
Tq . (Thus ,  we a r e  assum ing  th e  t r u t h  o f  t h e  U n i ty  o f



27

S c ie n c e  h y p o t h e s i s .  R i s  t h e  com ple te  s e t  o f  c o n n e c t i n g  
p r i n c i p l e s  w i t h i n  u n i f i e d  s c i e n c e . )

Now c o n s i d e r  two t r u e  h i g h e r - l e v e l  t h e o r i e s ,  T£ 
and T  ̂ , such  t h a t  Tg i s  r e d u c i b l e  t o  . L e t  R  ̂ 2 * a  
s u b s e t  o f  R, be th e  s e t  o f  c o n n e c t i n g  p r i n c i p l e s  which 
r e d u c e s  T? t o  T i . I t  i s  c l a im e d  by a d v o c a t e s  o f  t h e  N-D 
argum en t  t h a t  a f u l l y  a d e q u a te  r e d u c t i o n  o f  T2 t o  
r e q u i r e s  more th a n  t h e  d e d u c i b i l i t y  o f  Tg from T^ U 1*1,2* 
I n  a d d i t i o n ,  t h e  c o n n e c t i n g  p r i n c i p l e s  m ust  be immune 
from t h e  need  o f  e x p l a n a t i o n .  And w i t h  r e g a r d  t o  u n i f i e d  
s c i e n c e  a s  a w ho le ,  a d v o c a t e s  o f  t h e  N-D argum ent  c l a im  
t h a t  a  f u l l y  a d e q u a te  r e d u c t i o n  o f  t h e  v a r i o u s  h i g h e r -  
l e v e l  t h e o r i e s  t o  Tq r e q u i r e s  more t h a n  t h e  d e d u c i b i l i t y  
o f  t h e s e  t h e o r i e s  from T0 II R. The c o n n e c t i n g  p r i n c i p l e s  
R must  th e m s e lv e s  meet  t h e  c l o s e l y  r e l a t e d  c o n d i t i o n s  o f  
immunity from t h e  need  o f  e x p l a n a t i o n  and n o n - fundam en-  
t a l i t y .  We s t a t e  t h e s e  c o n d i t i o n s  a s  (E) and ( F ) ,  f o r  
f u t u r e  r e f e r e n c e .

(E) The c o n n e c t i n g  p r i n c i p l e s  R need  no 
e x p l a n a t i o n .

(F) The c o n n e c t i n g  p r i n c i p l e s  R a r e  non ­
fu n d a m e n ta l  l a w s .

The c o n t e n t  o f  t h e s e  two t h e s e s ,  i n  t u r n ,  i s  e x p r e s s e d  
i n t u i t i v e l y  by th e  d e t e r m i n a t i o n  t h e s i s t

(D) The c o n n e c t i n g  p r i n c i p l e s  R a r e  d e t e r ­
mined by th e  laws o f  Tq a l o n e .

As we saw, t h e  t h e s i s  t h a t  c o n n e c t i n g  p r i n c i p l e s  a r e  
b ased  on u n d e r l y i n g  i d e n t i t i e s  r e p r e s e n t s  a  s e e m in g ly  
n a t u r a l  e x p l i c a t i o n  o f  t h e  i n t u i t i v e  c l a im  ( D ) .

( I )  Each c o n n e c t i n g  p r i n c i p l e  i n  R must  be 
su ch  t h a t  t h e  i n d i v i d u a l s  o r  p r o p e r t i e s  
i t  c o r r e l a t e s  a r e  i d e n t i c a l .

S t a t e m e n t  ( I ) ,  i n  a s s e r t i n g  t h a t  t h e  h i e r a r c h y  o f  m i c r o -  
r e d u c t i v e  c o n n e c t i n g  p r i n c i p l e s  a l l  e x p r e s s  i d e n t i t i e s ,

1 has  t h e  co nsequence  t h a t  each  h i g h e r - l e v e l  t h e o r e t i c a l
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entity or property is ultimately identical to some 
complex entity or property countenanced by Tq .

In  e v a l u a t i n g  s t a t e m e n t  ( I ) ,  a  key  p r e l i m i n a r y  
q u e s t i o n  which must  be f a c e d  i s  w h e th e r  t r u e  i d e n t i t y  
s t a t e m e n t s  a r e  n e c e s s a r i l y  t r u e  o r  o n ly  c o n t i n g e n t l y  
t r u e .  U n t i l  r e c e n t l y ,  most p h i l o s o p h e r s  have h e l d  t h a t  
i d e n t i t y  s t a t e m e n t s  which  a r e  n o t  knowable a  p r i o r i — 
whose t r u t h  o r  f a l s i t y  must  be d i s c o v e r e d  e m p i r i c a l l y — 
a r e  c o n t i n g e n t l y  t r u e ,  o r  c o n t i n g e n t l y  f a l s e .  O f ten  t h e  
word ' c o n t i n g e n t *  i s  u se d  as  e s s e n t i a l l y  e q u i v a l e n t  t o  
" n o t  knowable a  p r i o r i . 11 Employing t h e  word i n  t h i s  way, 
Sm art  m a i n t a i n s  t h a t  s t a t e m e n t s  a s s e r t i n g  t h e  i d e n t i t y  o f  
p h y s i c a l  e v e n t - t y p e s  w i t h  m e n ta l  e v e n t - t y p e s  a r e  c o n t i n ­
g e n t , ^  C ausey ,  who f o r m u l a t e s  t h e  g e n e r a l i z e d  v e r s i o n  of  
t h e  N-D a rgum en t ,  m a i n t a i n s  t h a t  a l l  m i c r o r e d u c t i v e  
a t t r i b u t e - i d e n t i t y  s t a t e m e n t s  a r e  c o n t i n g e n t , 5

C o n t r a r y  t o  t h e s e  c l a i m s ,  S a u l  K r ipke  has r e c e n t l y  
a rg u ed  q u i t e  c o n v i n c i n g l y  t h a t  i d e n t i t y  s t a t e m e n t s  con ­
t a i n i n g  two names a r e  n e c e s s a r i l y  t r u e  i f  t r u e  a t  a l l .  
Th is  i s  n o t  t o  deny  t h e i r  e m p i r i c a l  s t a t u s ,  however.  
K r ipke  m a i n t a i n s  t h a t  i t  i s  wrong t o  a s s e r t  a  d i r e c t  
c o n n e c t i o n  between e m p i r i c a l  knowledge and c o n t i n g e n t  
t r u t h ,  o r  be tween  a  p r i o r i  knowledge and n e c e s s a r y  t r u t h .  
A s t a t e m e n t  l i k e  "H esperus  i s  P hosphorus"  i s  e m p i r i c a l ,  
s i n c e  'H espe rus*  was o r i g i n a l l y  u sed  (p re su m ab ly )  t o  
r e f e r  t o  t h e  p l a n e t  which  a p p e a r s  on t h e  w e s t e r n  h o r i z o n  
j u s t  a f t e r  du sk ,  w hereas  *Phosphorus* was u sed  t o  r e f e r  
t o  t h e  p l a n e t  which a p p e a r s  on t h e  e a s t e r n  h o r i z o n  j u s t  
b e f o r e  m o rn in g .  We c e r t a i n l y  c o u ld  n o t  have known a 
p r i o r i  t h a t  one and t h e  same p l a n e t  m ee ts  b o th  d e s c r i p ­
t i o n s .  S t i l l ,  t h e  i d e n t i t y  o f  P hosphorus  and Hesperus  
i s  n e c e s s a r y ,  K r ipke  m a i n t a i n s .

Are t h e r e  r e a l l y  c i r c u m s t a n c e s  u n d e r  which 
H esperus  w o u l d n ' t  have been  P h o sp h o ru s?
S u p p o s in g  t h a t  H esperus  i s  P h o sp h o ru s ,  l e t ' s  
t r y  t o  d e s c r i b e  a  p o s s i b l e  s i t u a t i o n  In  
which i t  would n o t  have b ee n .  W ell  i t ' s
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easy* Someone goes  by and c a l l s  two d i f ­
f e r e n t  s t a r s  H esperus  and P h o s p h o r u s . I t  
may he oven under  t h e  same c o n d i t i o n s  as  
p r e v a i l e d  when we i n t r o d u c e d  t h e  names 'H e s ­
p e r u s 1 and 'P h o s p h o r u s ' ,  But a r e  th o s e  
c i r c u m s ta n c e s  in  which H esperus  i s  n o t  
Phosphorus o r  would n o t  have been P hosphorus?
I t  seems to  me t h a t  t h e y  a r e  n o t . . . .How 
would wo d e s c r i b e  t h i s  s i t u a t i o n ?  He c a n ' t  
have p o in te d  to  Venus t w i c e ,  and in  th e  one 
c a s e  c a l l e d  i t  Hesperus  and in  th e  o t h e r  
P h osphorus ,  as  we d i d .  I f  he d id  s o ,  th e n  
'H esp e ru s  i s  P h o s p h o ru s '  would have been 
t r u e  i n  t h a t  s i t u a t i o n  t o o .  He p o i n t e d  may­
be n e i t h e r  t ime to  th e  p l a n e t  Venus— a t  
l e a s t  one t im e he d i d n ' t  p o i n t  t o  th e  p l a n e t  
Venus,  l e t ' s  s a y  when he p o i n t e d  t o  P h o sp h o ru s .
Then i n  t h a t  c a s e  we can c e r t a i n l y  s a y  t h a t  
th e  name' P h o s p h o ru s ' m ig h t  n o t  Have r e f e r r e d  
t o  P h osphorus .  We can even s a y  t h a t  in  th e  
v e r y  p o s i t i o n  when viewed i n  t h e  morning  
t h a t  Phosphorus  was n o t  t h e r e — t h a t  so m e th ing  
e l s e  was t h e r e ,  and t h a t  even u n d e r  c e r t a i n  
c i r c u m s ta n c e s  i t  would have been  c a l l e d  
' P h o s p h o r u s ' . But t h a t  s t i l l  i s  n o t  a  case  
in  which Phosphorus  was n o t  H e s p e r u s . . . .
For  t h e r e  c o u l d n ' t  have been such  a  c a s e ,  
g iv e n  t h a t  Hesperus  i s  P h o sp h o ru s .

Two p o i n t s  i n  t h i s  a rgum en t  c a l l  f o r  comment.
F i r s t ,  t h e  a l l e g e d  n e c e s s i t y  o f  "H esperus  i s  Phosphorus"  
p e rh a p s  seems to  v i o l a t e  o u r  i n c l i n a t i o n  t o  s a y  t h a t  
t h i s  s t a t e m e n t  " c o u ld  have tu r n e d  o u t  f a l s e , "  D o e s n ' t  
t h i s  i n c l i n a t i o n  mean t h a t  t h e r e  a r e  p o s s i b l e  w o r ld s  i n  
which H esperus  i s  n o t  P hosphorus?  Ho, s a y s  K r ip k e .
What u n d e r l i e s  ou r  a s s e r t i o n  t h a t  t h i n g s  co u ld  have 
tu r n e d  o u t  d i f f e r e n t l y  i s  t h e  f o l l o w i n g  f a c t i  " . . . g i v e n  
th e  ev id e n c e  t h a t  someone h as  a n t e c e d e n t  t o  h i s  e m p i r i c a l  
i n v e s t i g a t i o n ,  he can be p l a c e d  in  a  s e n s e  i n  e x a c t l y  
t h e  same s i t u a t i o n ,  t h a t  i s  a  q u a l i t a t i v e l y  i d e n t i c a l  
e p i s t e m i c  s i t u a t i o n ,  and c a l l  two b o d ie s  'H e s p e r u s '  and 
'P h o s p h o r u s ' ,  w i th o u t  t h e i r  b e i n g  i d e n t i c a l .  So in  t h a t  
s e n s e  we can say  t h a t  i t  m ig h t  have tu r n e d  o u t  e i t h e r  
w a y ."7 The p o s s i b i l i t y  o f  so m eo n e 's  b e i n g  in  such  a  
p o s i t i o n  and u s i n g  'H e s p e r u s '  and 'P h o s p h o ru s '  i n  such  a 

way does  n o t  a f f e c t  t h e  f a c t  t h a t  we u se  th e  names i n  such
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a  way t h a t  H esperus  and P horphorus  a r e  i d e n t i c a l  i n  a l l  
p o s s i b l e  w o r ld s .

S eco n d ly ,  i t  sh o u ld  be n o te d  t h a t  t h e  argum ent  
i s  based  on an  a p p e a l  t o  ou r  a c t u a l  i n t u i t i o n s  a b o u t  
c o u n t e r f a c t u a l  s i t u a t i o n s —an a p p e a l  t o  th e  way i n  which 
we would a c t u a l l y  d e s c r i b e  such  s i t u a t i o n s .  The s y s t e ­
m a t ic  m a r s h a l l i n g  of  i n t u i t i o n s  c o n s t i t u t e s  a  c e n t r a l l y  
i m p o r t a n t  g u i d e l i n e  f o r  t h e o r y  c o n s t r u c t i o n  in  p h i lo s o p h y .  
M oreover,  Kripke seems to  be r i g h t  a b o u t  o u r  i n t u i t i o n s *  
when we im agine  a  p o s s i b l e  w o r ld  i n  which th e  p l a n e t  over  
t h e  e a s t e r n  h o r i z o n  i n  t h e  m orning  i s  d i f f e r e n t  from th e  
p l a n e t  o v e r  t h e  w e s t e r n  h o r i z o n  in  th e  e v e n in g ,  we a r e  
n o t  i n c l i n e d  t o  d e s c r i b e  th e  s i t u a t i o n  by s a y i n g  "Hes­
p e r u s  i s  n o t  i d e n t i c a l  t o  Phosphorus  i n  t h a t  p o s s i b l e  
w o r l d . "  R a th e r ,  t h e r e  i s  a s t r o n g  i n c l i n a t i o n  t o  s a y  
t h a t  a t  l e a s t  one o f  t h e  two p l a n e t s  i n  t h i s  p o s s i b l e  
w orld  i s  n o t  P h o sp h o ru s— and h en c e ,  n o t  H esperus  e i t h e r .  
S in ce  K r i p k e ' s  c l a im  c o n c e r n in g  ou r  i n t u i t i o n s  seems 
r i g h t ,  and s i n c e  th e  s y s t e m a t i c  c a p t u r i n g  o f  such  i n t u i ­
t i o n s  i s  a  m a jo r  g o a l  o f  t h e o r y  c o n s t r u c t i o n  i n  p h i l o ­
sophy ,  h i s  argum ent  f o r  th e  n e c e s s i t y  of  i d e n t i t y  s t a t e ­
ments i s  a  p o w e r fu l  one.  So u n l e s s  and u n t i l  ev id e n c e  
t o  th e  c o n t r a r y  i s  p r e s e n t e d ,  we a r e  j u s t i f i e d  i n  a c c e p ­
t i n g  th e  c o n c l u s i o n  t h a t  i d e n t i t y  s t a t e m e n t s  c o n t a i n i n g  
two names a r e  n e c e s s a r i l y  t r u e .

K ripke  p o i n t s  o u t  t h a t  t h i s  t h e s i s  i s  e q u i v a l e n t  
t o  th e  t h e s i s  t h a t  names a r e  r i g i d  d e s i g n a t o r s .  A r i g i d  
d e s i g n a t o r  i s  a  r e f e r r i n g  e x p r e s s i o n  which d e s i g n a t e s  
t h e  same e n t i t y  r e l a t i v e  t o  any  p o s s i b l e  w o r ld  i n  which 
th e  e n t i t y  e x i s t s .  ( I n  w o r ld s  where i t  d o e s n ' t  e x i s t ,  
th e  e x p r e s s i o n  e i t h e r  d o e s n ’ t  d e s i g n a t e  o r  e l s e  i t  
a r b i t r a r i l y  d e s i g n a t e s  some s t a n d a r d  o b j e c t ,  such  a s  th e  
empty s e t . )  Not a l l  d e s i g n a t o r s  a r e  r i g i d .  Hence, n o t  
a l l  i d e n t i t i e s  a r e  n e c e s s a r y .  S ta n d a rd  d e f i n i t e  d e s c r i p ­
t i o n s ,  l i k e  ' t h e  p r e s i d e n t o f  t h e  U.S. i n  1 9 7 3 * i a r e  no n -  
r i g i d  d e s i g n a t o r s :  i n  v a r i o u s  p o s s i b l e  w o r ld s ,  p e r s o n s
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o t h e r  t h a n  Nixon a r e  d e s i g n a t e d  by t h i s  e x p r e s s i o n .  
A c c o rd in g ly ,  i t  i s  o n ly  c o n t i n g e n t l y  t r u e  t h a t  Nixon i s  
t h e  P r e s i d e n t  o f  t h e  U.S. i n  1973-

On th e  s t r e n g t h  o f  K r i p k e ' s  a rgum ent ,  we s h a l l  
now a d o p t  th e  t h e s i s  t h a t  i d e n t i t y  s t a t e m e n t s  i n v o l v i n g  
names a r e  n e c e s s a r i l y  t r u e  i f  t r u e  a t  a l l .  T h is  b r i n g s  
us back t o  the  c o n s i d e r a t i o n  o f  s t a t e m e n t  ( I )  above .  In  
l i g h t  o f  th e  n e c e s s i t y  o f  i d e n t i t y  g e n e r a l l y ,  Cl) e n t a i l s  
t h e  f o l l o w i n g  c l a im  c o n c e r n in g  th e  o b j e c t s  and p r o p e r t i e s  
t h a t  a r e  in v o lv e d  in  m i c r o r e d u c t i v e  c o n n e c t i n g  p r i n c i p l e s *

(NI) Each c o n n e c t i n g  p r i n c i p l e  i n  R m ust  
be such  t h a t  th e  i n d i v i d u a l s  o r  p r o ­
p e r t i e s  which i t  c o r r e l a t e s  a r e  i d e n ­
t i c a l  i n  a l l  p o s s i b l e  w o r ld s .

I n  c h a p t e r  IV I  s h a l l  q u e s t i o n  th e  t r u t h  o f  (N I ) ,  and 
hence  th e  t r u t h  o f  ( I )  a s  w e l l .  But f i r s t  I  w i l l  c o n ­
s i d e r  a  p r i n c i p l e  t h a t  i s  e n t a i l e d  by (N I ) ,  though  weaker  
t h a n  ( N I ) ,  and which i t s e l f  seems t o  c o n s t i t u t e  a  r e a s o n ­
a b l e  e x p l i c a t i o n  o f  (E ) ,  ( F ) ,  and (D).  I  s h a l l  c a l l  i t  
t h e  p a r t - w h o l e  s u p e rv e n ie n c e  p r i n c i p l e .  F i r s t ,  l e t  me 
i n t r o d u c e  th e  p r e l i m i n a r y  n o t i o n  o f  a  K -w orld :  a  p o s ­
s i b l e  w orld  i n  which th e  o n ly  k in d s  o f  c o n c r e t e  indecom­
p o s a b l e  e n t i t i e s  a r e  t h o s e  which e x i s t  i n  t h e  a c t u a l  
w o r ld —v i z . ,  t h o s e  co u n ten a n c ed  by t h e o r y  Tq . As b e f o r e ,  
l e t  R be th e  com ple te  s e t  o f  m i c r o r e d u c t i v e  c o n n e c t i n g  
p r i n c i p l e s  i n  u n i f i e d  s c i e n c e .  We can  now s t a t e  th e  
p a r t - w h o l e  s u p e rv e n ie n c e  p r i n c i p l e ,  as  fo l lo w s*

(S) I n  a l l  K-worlds  i n  which T0 o b t a i n s ,  t h e  
c o n n e c t i n g  p r i n c i p l e s  R a l s o  o b t a i n .

T h is  p r i n c i p l e  s u g g e s t s  t h a t  h i g h e r - l e v e l  t h e o r e ­
t i c a l  p r o p e r t i e s  o f  s t r u c t u r e d  w holes  " s u p e rv e n e "  upon 
t h e  l o w e r - l e v e l  t h e o r e t i c a l  p r o p e r t i e s  o f  t h e  component 
p a r t s .  I . e . ,  i t ' s  n o t  p o s s i b l e  f o r  two s t r u c t u r e d  w holes  
i n  two d i f f e r e n t  K-worlds  where Tq o b t a i n s  t o  have e x a c t l y  

< t h e  same s t r u c t u r a l  d e c o m p o s i t io n  i n t o  b a s i c  component



p a r t s ,  and e x a c t l y  t h e  same T-̂  p r o p e r t i e s ,  and y e t  
d i f f e r  i n  t h e i r  Tg p r o p e r t i e s .  F o r  example ,  i t ' s  n o t  
p o s s i b l e  f o r  two o b j e c t s  i n  two K -w orlds  where TQ i s  
t r u e  t o  be such  t h a t  b o th  have e x a c t l y  t h e  same m i c r o ­
p h y s i c a l  s t r u c t u r e  and e x a c t l y  th e  same mean m o le c u l a r  
k i n e t i c  e n e rg y ,  and y e t  d i f f e r  i n  t e m p e r a t u r e .  S i m i l a r l y  
f o r  p r o p e r ( , y - c o r r e l a t i o n  c o n n e c t i n g  p r i n c i p l e s  g e n e r a l l y .

S t a t e m e n t  (S)  i s  c l e a r l y  e n t a i l e d  by  (N I ) .  (NI) 
a s s e r t s  t h a t  t h e  p r o p e r t i e s  in v o lv e d  i n  c o n n e c t i n g  p r i n ­
c i p l e s  a r e  i d e n t i c a l  i n  a l l  p o s s i b l e  w o r l d s .  A f o r t i o r i , 
t h e  p r o p e r t i e s  a r e  l a w f u l l y  c o r r e l a t e d  i n  a l l  K-worlds  
where T0 i s  t r u e .  So (NI) e n t a i l s  ( S ) .  On t h e  o t h e r  
hand ,  (S) does n o t  e n t a i l  ( N I ) ,  f o r  t h e  f o l l o w i n g  r e a s o n s .  
(S) i s  c o n s i s t e n t  w i th  s t a t e m e n t  l i

1) There a r e  w o r ld s  i n  which t h e  c o n n e c t i n g
p r i n c i p l e s  R do n o t  o b t a i n .

Now, p r o p e r t i e s  t h a t  a r e  n o t  even c o - e x t e n s i v e  a r e  n o t  
i d e n t i c a l .  So s t a t e m e n t  1, i n  a s s e r t i n g  t h a t  t h e r e  a r e  
w o r ld s  i n  which th e  p r o p e r t i e s  m e n t io n ed  i n  t h e  p r i n c i p l e s  
R a r e  n o t  even c o r r e l a t e d ,  c l e a r l y  i m p l i e s  s t a t e m e n t  2.

2) There  a r e  w o r ld s  i n  which th e  p r o p e r t i e s
m en t ioned  i n  t h e  p r i n c i p l e s  R a r e  n o t
i d e n t i c a l .

But s t a t e m e n t  2 i m p l i e s  t h e  d e n i a l  o f  (N I ) .  So (S) i s  
c o n s i s t e n t  w i t h  1,  1 i m p l i e s  2 ,  and 2 i m p l i e s  t h e  d e n i a l  
o f  (N I ) .  Thus (S) i s  c o n s i s t e n t  w i th  t h e  d e n i a l  o f  (N I ) .
T h e r e f o r e ,  (S) does  n o t  im p ly  ( N I ) .

S e c t i o n  b

We come now t o  t h e  q u e s t i o n  o f  t h e  a d e q u a c y .o f  (S) 
a s  an e x p l i c a t i o n  o f  s t a t e m e n t s  (E ) ,  ( F ) ,  and (D ) .  Does 
(S)  s e r v e  t o  c a p t u r e  t h e  i n t u i t i v e  f o r c e  o f  t h e  c l a im  
t h a t  t h e  m i c r o r e d u c t i v e  c o n n e c t i n g  p r i n c i p l e s  R* a r e  
" d e t e r m in e d ” by  th e  laws o f  t h e  f i n a l  r e d u c i n g  t h e o r y  
T0? And does  i t  t h e r e b y  c a p t u r e  t h e  f o r c e  o f  t h e  a s s e r -
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t i o n s  1) t h a t  t h e  c o n n e c t i n g  p r i n c i p l e s  a r e  n o n - f u n d a ­
m e n ta l  l a w s ,  and 2) t h a t  t h e y  need  no e x p l a n a t i o n ?  I  
s u g g e s t  t h a t  (S) c a p t u r e s  t h e  i n t u i t i v e  f o r c e  o f  t h e s e  
c l a im s  q u i t e  c l e a r l y .

We’ l l  f i r s t  c o n s i d e r  t h e  ad e q u acy  o f  (S) a s  an 
e x p l i c a t i o n  o f  (D), t h e  d e t e r m i n a t i o n  t h e s i s .  The n o t i o n  
o f  p o s s i b l e  w o r ld s  a r i s e s  q u i t e  n a t u r a l l y  i n  c o n n e c t i o n  
w i th  t h e  i d e a  o f  one s e t  o f  laws L " d e te r m in in g "  a n o t h e r  
s e t  L ' , e s p e c i a l l y  when i t  i s  e x p l i c i t l y  s p e c i f i e d  t h a t  
L does n o t  e n t a i l  L ' . ( R e c a l l  t h a t  t h e  laws o f  a  r e d u c ­
in g  t h e o r y  i n  g e n e r a l  do n o t  e n t a i l  t h e  m i c r o r e d u c t i v e  
c o n n e c t i n g  p r i n c i p l e s . )  I n t u i t i v e l y ,  th e  t r u t h  o f  t h e  
s e t  L* i s  d e te rm in e d  by th e  s e t  L j u s t  i n  c a s e  i t ' s  n o t  
p o s s i b l e  f o r  L '  t o  be f a l s e  i f  L i s  t r u e .®  E n t a i l m e n t  
o f  L ' by L i s  a parad igm  c a s e  o f  d e t e r m i n a t i o n  i n  t h i s  
s e n s e ,  b u t  p e rh a p s  n o t  th e  o n ly  c a s e .  P e rh a p s  t h e r e  
a r e  c a s e s  o f  d e t e r m i n a t i o n  w i t h o u t  e n t a i l m e n t .

S t a t e m e n t  (S) does  n o t  employ t h i s  p o s s i b l e - w o r l d  
model o f  d e t e r m i n a t i o n  i n  a  f u l l - f l e d g e d  way, however,
(S) i s  somewhat weaker  t h a n  th e  a s s e r t i o n

( S ' )  I n  a l l  p o s s i b l e  w o r ld s  i n  which Tq 
o b t a i n s ,  t h e  c o n n e c t i n g  p r i n c i p l e s  
R a l s o  o b t a i n .

(S)  i s  w eaker  b ecau se  o f  i t s  r e f e r e n c e  t o  K -w o r ld s ,  
which  r e s t r i c t s  t h e  a p p l i c a b i l i t y  o f  (S) t o  p o s s i b l e  
w o r ld s  i n  which t h e  o n ly  k in d s  o f  indecom posab le  c o n c r e t e  
e n t i t i e s  a r e  t h o s e  which a r e  i n s t a n c e d  i n  t h e  a c t u a l  
w o r ld .  The p o i n t  of  t h i s  r e s t r i c t i o n  i s  t o  r u l e  o u t  
p o s s i b l e  w o r ld s  in  which t h e  e n t i t i e s  c o u n ten an c ed  by 
h i g h e r - l e v e l  t h e o r i e s  have b a s i c  components o v e r  and 
above t h e  k in d s  o f  b a s i c  e n t i t i e s  co u n te n an c ed  by  T0 .
F o r  exam ple ,  p o s s i b l e  w o r ld s  a r e  e x c lu d e d  i n  which  p e r ­
so n s  a r e  composed o f  i m m a t e r i a l  C a r t e s i a n  s o u l s ,  i n  
a d d i t i o n  t o  t h e  m a t e r i a l  components  c o u n ten an c ed  hy th e  
n a t u r a l  s c i e n c e s .  (Tq m ig h t  c o n t i n u e  t o  be t r u e  i n  such  
w o r l d s . )  S i m i l a r l y ,  p o s s i b l e  w o r ld s  a r e  r u l e d  o u t  i n
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which m u l t i c e l l u l a r  o rgan ism s c o n t a i n  e n t e l e c h i e s ,  o r  
" v e g e t a t i v e  s o u l s , 11 in  a d d i t i o n  t o  th e  u s u a l  m i c r o p h y s i c a l  
com ponents .  The r e s t r i c t i o n  to  K-worlds  a l s o  e x c lu d e s  
p o s s i b l e  w or lds  in  which t h i n g s  have m a t e r i a l  components 
which d i f f e r  from th e  k in d s  o f  u l t i m a t e  indecom posable  
e n t i t i e s  which a c t u a l l y  e x i s t .

I  suggest ,  t h a t  t h e  d e t e r m i n a t i o n  t h e s i s  (D) i t ­
s e l f  i s  weaker  than  ( S ' ) .  I t  seems t h a t  (S ) ,  r a t h e r  
th a n  ( S ' ) i  r e p r e s e n t s  t h e  i n t e n d e d  im p o r t  o f  (D),  f o r  th e  
f o l l o w i n g  r e a s o n .  The e f f e c t  o f  t h e  r e f e r e n c e  t o  K-worlds  
i n  (S) i s  t o  r e l a t i v i z e  th e  d e t e r m i n a t i o n  t h e s i s  t o  a 
f i x e d  c l a s s  of  b a s i c  k in d s  o f  e n t i t i e s  o u t  o f  which s t r u c ­
t u r e d  e n t i t i e s  may be composed—v i z . ,  t h e  c l a s s  o f  t h i n g -  
k in d s  r e c o g n iz e d  by T q .  When th e  a d v o c a te  o f  th e  N-D 
argum ent  a s s e r t s  t h a t  th e  f i n a l  r e d u c i n g  t h e o r y  TQ " d e ­
t e rm in e s "  t h e  c o n n e c t i n g  p r i n c i p l e s  R, he i s  s u r e l y  
assum ing  t h a t  s t r u c t u r e d  e n t i t i e s  co u n ten an ced  by h i g h e r -  
l e v e l  t h e o r i e s  a r e  t o  be composed o u t  o f  indecom posab le  ' 
e n t i t i e s  o f  th e  s o r t  which a c t u a l l y  e x i s t .  His c l a im  i s  
n o t  meant t o  a p p ly  t o  p o s s i b l e  w o r ld s  i n  which t h e r e  a r e  
b a s i c  e n t i t i e s  o f  a  r a d i c a l l y  d i f f e r e n t  s o r t  th a n  in  t h e  
a c t u a l  w o r ld ,  even i f  t h e s e  p o s s i b l e  w o r ld s  a l s o  c o n t a i n  
th e  same b a s i c  e n t i t i e s  and t h e  same fu n d a m e n ta l  p h y s i c a l  
laws as o u r  w o r ld .  F o r  example,  p e rh a p s  t h e r e  a r e  p o s ­
s i b l e  w o r ld s  i n  which 1) t h e  e n t i t i e s  p o s t u l a t e d  by 
n a t u r a l  s c i e n c e  e x i s t  and th e  laws g o v e rn in g  them a r e  th e  
laws which a p p ly  in  ou r  w o r ld ,  b u t  2) C a r t e s i a n  s o u l s  
a l s o  e x i s t ,  and a r e  components o f  p e r s o n s .  I n  such  
w o r ld s ,  t h e  m e n ta l  s t a t e s  o f  p e r s o n s  m ig h t  i n v o lv e  t h e  
so u l - c o m p o n en t .  (For  a C a r t e s i a n  d u a l i s t ,  m e n ta l  s t a t e s  
a r e  s t a t e s  o f  t h e  m ind , o r  s o u l ,  r a t h e r  th a n  s t a t e s  o f  
t h e  b o d y , ) And i n  t h e s e  w o r ld s  t h e  m e n ta l  s t a t e s  o f  
p e r s o n s  would n o t  be "d e te rm in e d "  by th e  u n d e r l y i n g  
p h y s io c h e m ic a l  s t a t e s  o f  t h e i r  b o d i e s ,  even i f  ‘t h e i r  
b o d ie s  a r e  p h y s io c h e m i c a l ly  i n d i s t i n g u i s h a b l e  from o u r s .  
This  i s  b ecau se  minds a r e  s e p a r a t e  s u b s t a n c e s  i n  t h e s e



3 5

w o r l d s .  Thus, th e  laws c o n n e c t i n g  C a r t e s i a n  s o u l  t o  
body can  d i f f e r  from one w or ld  t o  a n o t h e r ,  even i f  t h e  
b a s i c  p h y s i c a l  laws Tq rem ain  f i x e d .  C o n s e q u e n t ly ,  p s y ­
c h o p h y s i c a l  laws a r e  fu n d am e n ta l  laws i n  w o r ld s  c o n t a i n i n g  
m e n ta l  s u b s t a n c e s .  ( A d m i t te d ly ,  t h e  n o t i o n  o f  a  law 
c o r r e l a t i n g  p r o p e r t i e s  o f  a  m a t e r i a l  s u b s t a n c e  w i th  
p r o p e r t i e s  o f  a  " c o - p r e s e n t "  i m m a te r i a l  s u b s t a n c e  i s  i t ­
s e l f  r a t h e r  o b s c u re .  N o n e t h e l e s s ,  th e  i d e a  t h a t  v a r i o u s  
d i f f e r e n t  mind-body c o r r e l a t i o n  laws a r e  p o s s i b l e  r e l a t i v e  
t o  th e  same p h y s i c a l  t h e o r y  seems no more o b scu re  th a n  
t h e  o v e r a l l  C a r t e s i a n - d u a l i s t  p i c t u r e . )

The ad v o c a te  o f  t h e  N-D argument may o r  may n o t  
ad m i t  t h a t  t h e r e  a r e  p o s s i b l e  w o r ld s  in  which p e r s o n s  
a r e  u n i t i e s  o f  body and s o u l .  But w h e th e r  he does  so  o r  
n o t ,  h i s  t h e s i s  t h a t  p s y c h o p h y s i c a l  c o r r e l a t i o n  laws a r e  
"d e te rm in e d "  by th e  laws of  n a t u r a l  s c i e n c e  i s  n o t  i n ­
te n d ed  to  a p p ly  to  th e  C a r t e s i a n  d u a l i s t  c a s e .  I t ' s  
i n t e n d e d  t o  a p p l y  t o  c a s e s  i n  which p e r s o n s  a r e  composed 
e n t i r e l y  o u t  o f  the  b a s i c  b u i l d i n g  b lo c k s  o f  th e  a c t u a l  
w o r ld — indecom posab le  p h y s i c a l  e n t i t i e s  o f  th e  s o r t  
co u n ten an c ed  by Tq . And i n  g e n e r a l ,  th e  t h e s i s  t h a t  
m i c r o r e d u c t i v e  c o n n e c t i n g  p r i n c i p l e s  R a r e  d e te rm in e d  by 
t h e  f i n a l  r e d u c i n g  t h e o r y  T0 i s  i n t e n d e d  t o  a p p ly  o n ly  
r e l a t i v e  t o  t h e  b a s i c  t h i n g - k i n d s  which a r e  i n s t a n c e d  in  
t h e  a c t u a l  w o r ld .

So th e  t r u t h  o f  (S) i s  s u f f i c i e n t  f o r  th e  t r u t h  o f  
(D),  I  c o n te n d  t h a t  (S) i s  a l s o  a  n e c e s s a r y  c o n d i t i o n  
f o r  (D). I  can see  no o t h e r  way t o  c a p t u r e  t h e  i n t u i t i v e  
c o n t e n t  o f  (D) e x c e p t  by means o f  a  s t a t e m e n t  l i k e  ( S ) .
The n o t i o n  o f  d e t e r m i n a t i o n  seems c l o s e l y  bound up w i th  
t h a t  o f  p o s s i b i l i t y ,  and (S) seems t o  e x p r e s s  t h e  way in  
which t h e s e  n o t i o n s  a r e  c o n n e c te d .  What c o u ld  i t  mean to  
a s s e r t  t h a t  t h e  t r u t h  o f  t h e  p r i n c i p l e s  R i s  d e te rm in e d  
by t h e  t r u t h  o f  th e  laws o f  TQI i f  t h e r e  were p o s s i b l e  

s K-worlds  i n  which th e  c o n n e c t i n g  p r i n c i p l e s  R d i d  n o t
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o b ta i n ?  I f  t h e r e  a r e  such  w o r ld s  th e n  s u r e l y  t h e  p r i n ­
c i p l e s  R a r e  n o t  d e te rm in ed  by th e  laws o f  T0 .

(S) a l s o  e x p r e s s e s  th e  i n t u i t i v e  f o r c e  of  t h e  c l a im s  
(P) and (E )— t h a t  th e  c o n n e c t i n g  p r i n c i p l e s  B a r e  non­
fu n d am e n ta l  and t h a t  t h e y  a r e  n o t  i n  need o f  e x p l a n a t i o n .  
This  i s  t o  be e x p e c te d ,  s i n c e  th e  n o t i o n  o f  d e t e r m i n a t i o n  
l i e s  beh ind  t h e s e  a s s e r t i o n s .  I t  was s u g g e s te d  above 
t h a t  t h e  p r i n c i p l e s  R a r e  n o n - fu n d a m e n ta l  j u s t  i n  c a se  
t h e i r  t r u t h  i s  d e te rm in e d  by th e  laws Tq. So a c c o r d i n g  
t o  th e  e x p l i c a t i o n  o f  d e t e r m i n a t i o n  g iv e n  by ( S ) ,  th e  
laws D a r e  n o n - fu n d a m en ta l  j u s t  i n  ca se  t h e y ' r e  t r u e  i n  
a l l  p o s s i b l e  K-worlds where T0 i s  t r u e .  (S) t h u s  ex­
p r e s s e s  t h e  c e n t r a l  i n t u i t i v e  e lem en t  i n  th e  c l a i m  t h a t  
th e  p r i n c i p l e s  R a r e  n o n - fu n d a m e n ta l—v i z . ,  t h a t  th e  
t r u t h  o f  t h e s e  p r i n c i p l e s  i s  i t s e l f  g u a r a n t e e d  by  th e  
t r u t h  o f  th e  laws o f  Tq .

To se e  how (S) c a p t u r e s  t h e  c l a im  t h a t  t h e  p r i n c i ­
p l e s  R need  no e x p l a n a t i o n ,  we must b r i e f l y  c o n s i d e r  t h e  
n o t i o n  o f  e x p l a n a t i o n  i t s e l f .  When we ask  w h e th e r  o r  
n o t  i n t e r t h e o r e t i c  c o n n e c t i n g  p r i n c i p l e s  r e q u i r e  ex­
p l a n a t i o n ,  we a r e  b r i n g i n g  i n t o  fo c u s  a  somewhat b r o a d e r  
n o t i o n  o f  e x p l a n a t i o n  th a n  t h e  c o n c e p t i o n  which t h e  d e ­
d u c t i v e  -n o m o lo g ic a l  model i s  d e s ig n e d  t o  c a p t u r e .  I n t e r ­
t h e o r e t i c  c o n n e c t i n g  p r i n c i p l e s  a r e  p r o b le m a t i c  p r e c i s e l y  
becau se  we c a n ' t  o b t a i n  a  d e d u c t iv e - n o m o l o g ic a l  e x p l a n ­
a t i o n  o f  them on th e  b a s i s  o f  t h e  r e d u c i n g  t h e o r y  a l o n e .  
What do we mean, t h e r e f o r e ,  when we a s k  w h e th e r  o r  n o t  
th e y  r e q u i r e  e x p l a n a t i o n ?

To answer  t h i s  q u e s t i o n ,  c o n s i d e r  t h e  d e d u c t i v e -  
n o m o lo g ica l  model i n  te rm s  o f  p o s s i b l e  w o r ld s ,  r a t h e r  
th an  in  te rm s o f  d e d u c i b i l i t y .  A d e d u c t iv e - n o m o l o g ic a l  
e x p l a n a t i o n  o f  an e v e n t  shows why th e  e v e n t  had t o  happen,  
g iv e n  t h e  r e l e v a n t  laws and a n t e c e d e n t  c o n d i t i o n s .  I . e . ,  
i t  shows us t h a t  th e  e v e n t  w i l l  o c c u r  i n  any p o s s i b l e  
world  where th e  a n t e c e d e n t  c o n d i t i o n s  a r e  th e  same in  a l l
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r e l e v a n t  r e s p e c t s ,  and t h e  laws a r e  th e  same. S i m i l a r l y ,  
a  d e d u c t i v e - n o m o l o g i c a l  e x p l a n a t i o n  o f  a  law — i n  te rm s 
o f  d e d u c t i o n  from more b a s i c  laws (and s t a t e m e n t s  d e s c r i ­
b in g  a n t e c e d e n t  c o n d i t i o n s ,  p e r h a p s ) — shows us t h a t  th e  
n o n b a s ic  law i s  t r u e  i n  a l l  p o s s i b l e  w o r ld s  where th e  
b a s i c  laws a r e  t r u e  (and th e  r e l e v a n t  a n t e c e d e n t  co n -  
d.i i i o n s ,  .if any, a r c  t r u e ) .  This  c o n c e p t i o n  o f  e x p l a n a ­
t i o n  i s  somewhat b r o a d e r  th a n  th e  d e d u c t i v e - n o m o l o g i c a l  
model,  b u t  i t  seems t o  rem ain  f a i t h f u l  t o  t h e  s p i r i t  o f  
t h e  model .

Now c o n s i d e r  m i c r o r e d u c t i v e  c o n n e c t i n g  p r i n c i p l e s .
In  te rm s  of  th e  p o s s i b l e - w o r l d s  ap p ro ach  t o  e x p l a n a t i o n ,  
t h e s e  p r i n c i p l e s  w i l l  need  e x p l a n a t i o n  j u s t  i n  c a s e  t h e r e  
i s  some need  t o  show t h a t  t h e y  a r e  t r u e  i n  a l l  K -worlds  
where Tq i s  t r u e .  They w o n ' t  need  e x p l a n a t i o n  i f  we 
know a  p r i o r i  t h a t  t h e y  w i l l  be t r u e  i n  a l l  such  w o r l d s . 
Here i s  where th e  s u p e rv e n ie n c e  p r i n c i p l e ,  ( S ) ,  comes 
i n :  g iv e n  t h i s  p r i n c i p l e ,  we do know a  p r i o r i  t h a t  m ic ro -
r e d u c t i v e  c o n n e c t i n g  p r i n c i p l e s  which a r e  t r u e  i n  t h i s  
w or ld  w i l l  be t r u e  i n  a l l  p o s s i b l e  K -w or ld s .  So t h e s e  
c o n n e c t i n g  p r i n c i p l e s  d o n ' t  r e q u i r e  e x p l a n a t i o n . 9

S e c t i o n  5

So f a r  I  have a rg u ed  f o r  t h e  f i r s t  and second  o f  
th e  t h r e e  c o n t e n t i o n s  I  m en tioned  a t  th e  end o f  s e c t i o n  
2 ,  These a r e  (1)  t h a t  s t a t e m e n t  (D) ,  and hence  s t a t e ­
ments  (E) and (F) as  w e l l ,  s h o u ld  be e x p l i c a t e d  i n  te rm s  
o f  th e  p a r t - w h o l e  s u p e rv e n ie n c e  p r i n c i p l e  ( S ) f and (2)  
t h a t  (S) does n o t  im ply  t h a t  m i c r o r e d u c t i v e l y  c o r r e l a t e d  
p r o p e r t i e s  a r e  i d e n t i c a l .  I  t u r n  now t o  th e  t h i r d  
c o n t e n t i o n :  t h a t  t h e s i s  ( I )  ( t h e  t h e s i s  o f  t h e  i d e n t i t y
o f  m i c r o r e d u c t i v e l y  c o r r e l a t e d  p r o p e r t i e s )  i s  i t s e l f  n o t  
s u f f i c i e n t  t o  g u a r a n t e e  (D), ( F ) ,  and (E) u n l e s s  t h e  
c r i t e r i a  f o r  i d e n t i t y  a r e  such  t h a t  t h i s  i d e n t i t y  t h e s i s  
e n t a i l s  t h e  p a r t - w h o l e  s u p e r v e n ie n c e  p r i n c i p l e .



38

T h is  c o n t e n t i o n  b r i n g s  us back t o  th e  q u e s t i o n  
w h e th e r  i d e n t i t y  s t a t e m e n t s  c o n t a i n i n g  two names a r e  
n e c e s s a r i l y  t r u e  o r  o n l y  c o n t i n g e n t l y  t r u e .  We o p ted  
above f o r  n e c e s s i t y ,  on t h e  b a s i s  of  K r i p k e ' s  a rgum ent .
And we saw t h a t  on t h i s  c o n s t r u a l ,  t h e s i s  ( I )  e n t a i l s  
th e  s u p e r v e n i e n c e  t h e s i s  (S ) .  What I  now w ish  to  c l a im  
i s  t h i s i  i f  we do n o t  o p t  f o r  t h e  n e c e s s i t y  o f  i d e n t i t y  
s t a t e m e n t s  t h a t  c o n t a i n  two nam es— i f  we s u b s c r i b e  t o  th e  
view t h a t  su c h  i d e n t i t i e s  can be c o n t i n g e n t l y  t r u e — 
th e n  t h e s i s  ( I )  s im p ly  f a i l s  t o  c a p t u r e  t h e  i n t u i t i o n s  
which  u n d e r l i e  t h e  N-D a rg u m e n t .

At f i r s t  s i g h t ,  t h e  a rgum en t  f o r  c o n t e n t i o n  3 seems 
p e r f e c t l y  s t r a i g h t f o r w a r d .  We saw above t h a t  t h e  s u p e r ­
v e n ie n c e  p r i n c i p l e  e x p r e s s e s  a  c o n d i t i o n  t h a t  i s  n e c e s s a r y ,  
as  w e l l  a s  s u f f i c i e n t ,  f o r  t h e  t r u t h  o f  ( D ) , (F ) ,  and (E ) .  
Hence, (S) m u s t  be e n t a i l e d  by a n  i d e n t i t y  t h e s i s  which 
p u r p o r t s  t o  r e f l e c t  t h e  i n t u i t i o n s  e x p re s s e d  i n  t h e s e  
t h r e e  t h e s e s .  But i f  p r o p e r t y - i d e n t i t y  s t a t e m e n t s  a r e  
t a k e n  t o  be o n ly  c o n t i n g e n t l y  t r u e  t h e n  ( I )  does n o t  
e n t a i l  ( S ) ,  and i t  t h u s  does  n o t  g u a r a n t e e  t h e  t r u t h  o f  
(D),  ( F ) ,  and ( E ) .  ( I f  s t a t e m e n t  ( I )  on ly  e x p r e s s e s  t h e  
c l a im  t h a t  m i c r o r e d u c t i v e l y  c o r r e l a t e d  p r o p e r t i e s  a r e  
c o n t i n g e n t l y  i d e n t i c a l ,  th e n  ( I )  i s  c o n s i s t e n t  w i th  th e  
a s s e r t i o n  t h a t  t h e r e  a r e  K -w o r ld s ,  o t h e r  t h a n  th e  a c t u a l  
w o r ld ,  i n  which  Tq o b t a i n s  b u t  t h e  c o n n e c t i n g  p r i n c i p l e s  
R do n o t  o b t a i n .  Thus ( I ) ,  when so  u n d e r s to o d ,  does n o t  
e n t a i l  ( S ) . )

At t h i s  p o i n t  t h e  f o l l o w i n g  o b j e c t i o n  m igh t  be r a i s e d , 
however.  The a rgum en t  j u s t  p r e s e n t e d  a g a i n s t  c o n s t r u i n g  
c o n t i n g e n t  p r o p e r t y  i d e n t i t y  as  t h e  b a s i s  f o r  th e  t r u t h  
o f  ( D ) , (E ) ,  and ( F ) ,  depends  on the  p re m is e  t h a t  (S) i s  
a  n e c e s s a r y  c o n d i t i o n  f o r  t h e  t r u t h  o f  t h e s e  s t a t e m e n t s .
Yet t h i s  l a t t e r  p rem is e  was advanced  e a r l i e r  on th e  b a s i s  
t h a t  t h e r e  seems t o  be no o t h e r  p l a u s i b l e  way to  u n d e r ­
s t a n d  d e t e r m i n a t i o n ,  n o n - f u n d a m e n t a l i t y ,  and immunity



3 9

from th e  need  o f  e x p l a n a t i o n .  But t h e r e  is . a n o t h e r  
way t o  u n d e r s t a n d  t h e s e  n o t i o n s ,  i t  m igh t  be c l a im e d — 
v i z . ,  in  te rm s o f  c o n t i n g e n t  i d e n t i t y .

Th is  r e p l y  i s  a  f a i r  one.  We must examine more 
c a r e f u l l y  th e  q u e s t i o n  w h e th e r  c o n t i n g e n t  p r o p e r t y  i d e n ­
t i t y  would p ro v id e  an a d e q u a te  e x p l i c a t i o n  o f  ( D ) , ( F ) , 
and (IS). (We a r e  w a iv in g  K r i p k e ’s argum ents  f o r  th e  
n e c e s s i t y  of  i d e n t i t y ,  f o r  th e  moment.) C o n s id e r  t h e  
n o t i o n  o f  immunity from e x p l a n a t i o n .  Advoca tes  o f  t h e  
N-D argum ent  have c o n ten d ed  t h a t  we can  a c c o u n t  f o r  th e  
f a c t  t h a t  m i c r o r e d u c t i v e  c o n n e c t i n g  p r i n c i p l e s  need  no 
e x p l a n a t i o n  by t r e a t i n g  them as  ( c o n t i n g e n t )  i d e n t i t i e s ,  
s i n c e  i d e n t i t i e s  n e v e r  need  e x p l a n a t i o n .  But i t ’ s n o t  t r u e  
t h a t  i d e n t i t i e s  n e v e r  need  e x p l a n a t i o n .  C e r t a i n  f a c t s  e x ­
p r e s s e d  by i d e n t i t y  s t a t e m e n t s ,  l i k e  th e  f a c t  t h a t  b lu e  i s  
th e  c o l o r  o f  th e  sky  and th e  f a c t  t h a t  Nixon i s  t h e  p r e s i ­
d e n t  o f  th e  U.S. in  1 9 7 3 r can and do r e c e i v e  e x p l a n a t i o n .

T r e a t i n g  m i c r o r e d u c t i v e  c o n n e c t i n g  p r i n c i p l e s  as  
c o n t i n g e n t  i d e n t i t i e s ,  t h e r e f o r e ,  w i l l  n o t  by i t s e l f  
g u a r a n t e e  t h a t  t h e y  need  no e x p l a n a t i o n .  F u r th e rm o re ,  
suppose  t h a t  we were t o  deny e x p l i c i t l y  t h a t  t h e  connec­
t i n g  p r i n c i p l e s  R a r e  s u p e r v e n i e n t  upon T q ,  w h i le  we 
a l s o  a s s e r t e d  t h a t  t h e  h i g h e r - l e v e l  p r o p e r t i e s  m en tioned  
i n  th e  s t a t e m e n t s  R a r e  c o n t i n g e n t l y  i d e n t i c a l  t o  t h e i r  
T q  c o r r e l a t e s .  Under t h e s e  c i r c u m s t a n c e s ,  co u ld  we l e g i ­
t i m a t e l y  c l a im  t h a t  the  p r i n c i p l e s  R "need no e x p l a n a ­
t i o n " ?  I t  seems n o t .  A f t e r  a l l ,  i f  i t  were e x p l i c i t l y  
s t a t e d  t h a t  th e  i d e n t i t i e s  do n o t  h o ld  in  o t h e r  K-worlds  
where T0 o b t a i n s ,  th e n  th e  q u e s t i o n  would n a t u r a l l y  
a r i s e  a s  t o  why t h e s e  i d e n t i t i e s  o b t a i n  i n  o u r  w o r ld ,  
g iv e n  t h a t  t h e y  do n o t  o b t a i n  i n  t h e s e  o t h e r  w o r ld s  which 
a r e  s i m i l a r  t o  o u r s  i n  p o i n t  o f  m i c r o p h y s i c a l  laws and 
b a s i c  indecom posab le  e n t i t i e s .  I f  t h e  i d e n t i t i e s  a r e  
in d e ed  p e c u l i a r  t o  o u r  w o r ld ,  t h e n  i t  seems j u s t  as  
l e g i t i m a t e  t o  a s k  why t h e y  o b t a i n  a s  i t  i s  t o  a s k  why 
b lu e  i s  th e  c o l o r  o f  th e  s k y .  An e x p l a n a t i o n  would n o t



"be f o r th c o m in g ,  o f  c o u r s e ,  s i n c e  th e  c o n t i n g e n t  i d e n t i t i e s  
R would be l o g i c a l l y  p r i m i t i v e  p o s t u l a t e s  w i t h i n  u n i f i e d  
s c i e n c e .  But t h e i r  l a c k  o f  e x p l a n a t i o n  would n o t  r e s t  on 
i m m u n i t y - i n - p r i n c i p l e  from th e  need  o f  e x p l a n a t i o n ,  any 
more th a n  th e  u n e x p l a i n a b i l i t y  o f  th e  laws o f  Tq r e s t s  
on such  a b a s i s .  R a th e r ,  t h e y  would have th e  s t a t u s  o f  
fu n d am en ta l  laws w i t h i n  u n i f i e d  s c i e n c e .

So i t  t u r n s  o u t  t h a t  t h e  mere c o n t i n g e n t  i d e n t i t y  
o f  m i c r o r e d u c t i v e  c o n n e c t i n g  p r i n c i p l e s  c a n n o t  s u s t a i n  
th e  s t a t e m e n t s  (E) and ( F ) .  Thus th e  c o n c e p t i o n  o f  
i d e n t i t y  a s  a  c o n t i n g e n t  r e l a t i o n ,  which we have a l r e a d y  
found r e a s o n  t o  r e j e c t ,  i s  i n a d e q u a t e  t o  r e f l e c t  th e  
i n t u i t i o n s  u n d e r l y i n g  th e  N-D a r g u m e n t .10

S e c t i o n  6

I t  has  a l r e a d y  been e x p l a i n e d  why (S) p r o v i d e s  an  
a d e q u a te  e x p l i c a t i o n  o f  (D),  (E) and ( F ) .  T h is  a c c o u n t  
does n o t  r e q u i r e  t h a t  m i r c o r e d u c t i v e l y  c o r r e l a t e d  
p r o p e r t i e s  be i d e n t i c a l ,  s i n c e  (S) does n o t  e n t a i l  (NI) 
o r  ( I ) .  But p e rh a p s  we s h o u ld  b r i e f l y  d i g r e s s  t o  c o n s i d e r  
i d e n t i t i e s  s p e c i f i c a l l y ,  w i th  r e s p e c t  t o  t h e  m a t t e r  o f  
e x p l a n a t i o n .  Why a r e  c e r t a i n  i d e n t i t i e s  immune from th e  
need  o f  e x p l a n a t i o n ,  w h i le  o t h e r s  a r e  n o t ?  K r i p k e ' s  
a c c o u n t  o f  i d e n t i t y  a p p e a r s  t o  g iv e  a s a t i s f a c t o r y  a c ­
c o u n t  o f  t h e  m a t t e r .  On h i s  v iew ,  "H esperus  i s  Phorpho-  
r u s "  i s  n e c e s s a r i l y  t r u e ,  s i n c e  i t  i s  an i d e n t i t y  s t a t e ­
ment c o n t a i n i n g  two names. The s t a t e m e n t  "H esperus  i s  
K r i p k e ' s  f a v o r i t e  p l a n e t , "  on th e  o t h e r  hand ,  i s  n o t  a 
n e c e s s a r y  t r u t h ,  s i n c e  i t  c o n t a i n s  a  d e f i n i t e  d e s c r i p ­
t i o n  which d e s i g n a t e s  d i f f e r e n t  e n t i t i e s  i n  d i f f e r e n t  
p o s s i b l e  w o r l d s .  (Such te rm s  a r e  " n o n - r i g i d "  d e s i g ­
n a t o r s  . )

The f o l l o w i n g  t h e s i s  s u g g e s t s  i t s e l f  i n  l i g h t  o f  
K r i p k e ' s  t h e o r y .  An i d e n t i t y  s t a t e m e n t  n eeds  no e x p l a n ­
a t i o n  j u s t  i n  c a s e  i t  i s  t r u e  in  a l l  p o s s i b l e  w o r ld s .



We can e x p l a i n  why H esperus  i s  K r i p k e ' s  f a v o r i t e  p l a n e t ,  
because  t h e r e  a r e  c e r t a i n  f a c t s  a b o u t  t h i s  w or ld  which 
e x p l a i n  why he p r e f e r s  Hesperus  t o  a l l  o t h e r  p l a n e t s .
But i t  makes no se n se  t o  " e x p l a i n  why H esperus  i s  Phos­
p h o r u s , "  because  t h e r e  a r e  no f a c t s  ab o u t  ou r  w o r ld  in  
v i r t u e  o f  which t h i s  a s s e r t i o n  i s  t r u e ;  the  s t a t e m e n t  i s  
t r u e  in  any w o r ld .  (Of c o u r s e ,  i t  does make s e n s e  t o  
e x p l a i n  why Hesperus  i s  c a l l e d  "Phosphorus"  i n  o u r  w o r l d . )  
The t r u t h  o f  th e  i d e n t i t y  s t a t e m e n t  i n  a l l  p o s s i b l e  
w o r ld s  i s  no m y s te ry ,  o f  c o u r s e .  I t ' s  j u s t  a  r e f l e c t i o n  
of  th e  f a c t  t h a t  " (x ) (x = x ) "  i s  n e c e s s a r i l y  t r u e ,  t o g e t h e r  
w i th  K r i p k e ' s  p r i n c i p l e  t h a t  names a r e  r i g i d  d e s i g n a t o r s .

So K r i p k e ' s  approach  a l lo w s  us t o  p l a u s i b l y  ac c o u n t  
f o r  th e  f a c t  t h a t  c e r t a i n  i d e n t i t i e s  need e x p l a n a t i o n  
and o t h e r s  do n o t .  This  a c c o u n t  c o n s t i t u t e s  an a d d i t i o n a l  
argument i n  f a v o r  o f  h i s  t h e o r y ,  which can be added to  
h i s  own argument c i t e d  e a r l i e r .

Our above d i s c u s s i o n  o f  ( I )  p r o v i d e s  a  t h i r d  a r g u ­
ment i n  f a v o r  o f  th e  n e c e s s i t y  o f  i d e n t i t y  s t a t e m e n t s  
c o n t a i n i n g  two names. N o t ic e  t h a t  i t  i s  q u i t e  c o u n t e r ­
i n t u i t i v e  t o  a l lo w  th e  p o s s i b i l i t y  t h a t  th e  c o n n e c t i n g  
p r i n c i p l e s  R o f  u n i f i e d  s c i e n c e  a r e  n o t  d e te rm in ed  by 
T0 , i f  we a s s e r t  t h a t  t h e  c o r r e l a t e d  p r o p e r t i e s  a r e  
i d e n t i c a l .  And i t  i s  e q u a l l y  c o u n t e r i n t u i t i v e  t o  deny 
t h a t  (S) i s  a  n e c e s s a r y  c o n d i t i o n  f o r  th e  t r u t h  o f  th e  
d e t e r m i n a t i o n  t h e s i s .  The c o n c l u s i o n  to  be drawn i s  
c l e a r *  we sh o u ld  r e j e c t  a s  u n t e n a b l e  t h e  v iew t h a t  m ic ro -  
r e d u c t i v e l y  c o r r e l a t e d  p r o p e r t i e s  a r e  c o n t i n g e n t l y  i d e n ­
t i c a l ,  s i n c e  c o n t i n g e n t  i d e n t i t y  does n o t  g u a r a n t e e  th e  
t r u t h  o f  ( S ) .  I f  th e  p r o p e r t i e s  a r e  i d e n t i c a l  a t  a l l ,  
th e  i d e n t i t y  o b t a i n s  i n  a l l  p o s s i b l e  w o r ld s .

S e c t i o n  7

I n  t h i s  f i n a l  s e c t i o n  we s h a l l  c o n s i d e r  s e v e r a l  
f r e q u e n t l y  made c la im s  a b o u t  t h e  n a t u r e  o f  r e d u c t i o n  which
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a r e  q u i t e  c l o s e  i n  t h e i r  i n t u i t i v e  c o n t e n t  t o  th e  p r i n ­
c i p l e s  ( E ) , ( F ) ,  and (D).  I  w i l l  s u g g e s t  t h a t  t h e s e  
a d d i t i o n a l  c l a im s  can and sh o u ld  be u n d e r s to o d  in  terms 
o f  th e  s u p e rv e n ie n c e  p r i n c i p l e  (S ) .

V i r t u a l l y  a l l  th e  c l a im s  I  have in  mind a r e  d i s ­
c u s sed  by C a r l  Hempel, i n  a  p a p e r  e n t i t l e d  " R e d u c t io n :  
O n t o l o g i c a l  and L iu g in s i ; in  F a c e t s . "  Hompel b e g in s  by 
p o i n t i n g  o u t  t h a t  one r e a s o n  f o r  th e  f a s c i n a t i o n  th e  
s u b j e c t  o f  m ic r o r e d u c t i o n  has  h e ld  f o r  p h i l o s o p h e r s  
l i e s  i n  th e  " o n t o l o g i c a l  r o o t s "  o f  many q u e s t i o n s  con­
c e r n i n g  r e d u c t i o n —q u e s t i o n  su ch  as  t h e s e :

Are m e n ta l  s t a t e s  n o t h i n g  e l s e  th a n  b r a i n  
s t a t e s ?  Are s o c i a l  phenomen s im p ly  compounds 
o f  i n d i v i d u a l  modes o f  b e h a v io r ?  Are l i v i n g  
organism s no more th a n  complex physiochem- 
i c a l  sy s tem s?  Are th e  o b j e c t s  o f  o u r  e v e r y ­
day e x p e r i e n c e  n o t h i n g  e l s e  th a n  swarms of  
e l e c t r o n s  and o t h e r  suba tom ic  p a r t i c l e s ?
Or i s  i t  t h e  c a s e ,  as  t h e  d o c t r i n e  o f  emer­
gence would have i t ,  t h a t  as  we move from 
suba tom ic  p a r t i c l e s  t o  atoms and m o le c u le s ,  
t o  m acroscop ic  o b j e c t s , t o  l i v i n g  o r g a n i s m s , 
t o  i n d i v i d u a l  human m inds ,  and to  s o c i a l  
and c u l t u r a l  phenomena, we e n c o u n te r  a t  each  
s t a g e  v a r i o u s  n o v e l  phenomena which a r e  
i r r e d u c i b l e ,  which c a n n o t  be a c co u n ted  f o r  
in  te rms o f  a n y t h in g  t h a t  i s  t o  be found 
on th e  p r e c e d i n g  l e v e l s ?  (Emphasis  mine)

I t  i s  c e r t a i n l y  t r u e  t h a t  m i c r o r e d u c t i o n  i s  o f t e n  
th o u g h t  t o  e s t a b l i s h  t h a t  o b j e c t s  and p r o c e s s e s  d e s c r i ­
bed by h i g h e r - l e v e l  t h e o r i e s  a r e  " n o th in g  e l s e  t h a n , "  o r  
"no more t h a n , "  o r  " s im p ly  compounds o f , "  t h e  o b j e c t s  
and p r o c e s s e s  d e s c r i b e d  by t h e  l o w e r - l e v e l  r e d u c i n g  
t h e o r y .  In  te rm s of  t h e  U n i ty  o f  S c ie n ce  h y p o t h e s i s ,  
t h i s  p o s i t i o n  would amount t o  th e  view t h a t  a l l  o b j e c t s  
and p r o c e s s e s  d e s c r i b e d  by t r u e  s c i e n t i f i c  t h e o r i e s  a r e  
u l t i m a t e l y  " n o th i n g  e l s e  th a n "  complexes o f  o b j e c t s  and 
p r o c e s s e s  o f  t h e  k ind  co u te n a n c e d  by m ic r o p h y s i c s .

Hempel goes on t o  c o n s i d e r  what t h e s e  t h e s e s  m igh t  
mean, in  l i g h t  o f  N a g e l ' s  c h a r a c t e r i z a t i o n  o f  i n t e r t h e -
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o r e t i c  r e d u c t i o n  i n  s c i e n c e .  He c o n te n d s  t h a t  t h e  t h e s e s  
imply  a t  l e a s t  t h a t  h i g h e r - l e v e l  t h e o r e t i c a l  c o n c e p t s  can 
be e x t e n s i o n a l l y  c h a r a c t e r i z e d  i n  te rm s  o f  t h e  c o n c e p t s  
o f  th e  r e d u c i n g  th e o r y .  I . e . ,  m ic r o r e d u c t i v e  c o n n e c t i n g  
p r i n c i p l e s  must be b i c o n d i t i o n a l  i n  form, i n  ac co rd an c e  
w i th  s t r o n g  N a g e l - r e d u c i b i l i t y . He d i s c u s s e s  th e  m a t t e r  
e x p l i c i t l y  w it l i  r e s p e c t  t o . th e  t h e s i s  o f  mechanism: th e
view t h a t  b i o l o g i c a l  c h a r a c t e r i s t i c s  " a r e  n o t h i n g  e l s e  
than"  p h y s io c h e m ic a l  c h a r a c t e r i s t i c s .

Even a  s e t  o f  c o n n e c t i v e  p r i n c i p l e s  
p o w er fu l  enough to  p e r m i t  a  r e d u c t i o n  of  
a l l  th e  p r i n c i p l e s  o f  a  b i o l o g i c a l  t h e o r y  
B t o  t h o s e  of  a  p h y s io c h e m ic a l  t h e o r y  P 
need n o t  p e r m i t  th e  c o r r e s p o n d in g  r e d u c t i o n  
o f  c o n c e p t s !  i . e . ,  i t  need  n o t  p r o v id e  a 
c h a r a c t e r i z a t i o n  o f  e v e ry  c o n c e p t  o f  B by 
means o f  c o n c e p ts  o f  P. And o n ly  i f  t h i s ,  
t o o ,  had been ac c o m p l ish ed  co u ld  th e  b i o l o g i c a l  
t h e o r y  be s a i d  t o  have been red u ced  t o  a  
c h a p t e r  o f  th e  p h y s io c h e m ic a l  one.  Por  s h o r t  
o f  t h i s ,  t h e  r e d u c t i o n  o f  B to  P would amount 
t o  th e  e s t a b l i s h m e n t  o f  a  s e t  o f  c o n n e c t i n g  
p r i n c i p l e s  w h ic h . . .would c o n s t i t u t e  a d d i t i o n a l  
b i o l o g i c a l  laws and would th u s  s im p ly  expand 
th e  t h e o r y  B, b u t  would n o t  make i t s  con­
c e p t u a l  a p p a r a t u s  d i s p e n s a b l e .

F u l l  r e d u c t i o n  of  c o n c e p t s  i n  t h i s  
s t r i c t  s e n s e  would r e q u i r e ,  f o r  e v e ry  te rm  o f  
B, a  c o n n e c t i v e  law o f  b i c o n d i t o n a l  form, 
s p e c i f y i n g  a  n e c e s s a r y  and s u f f i c i e n t  c o n d i to n  
f o r  i t s  a p p l i c a b i l i t y  i n  te rm s  o f  c o n c e p t s  of  
P a l o n e .  Such a  law c o u ld  th e n  be used  t o  
" d e f i n e "  th e  b i o l o g i c a l  te rm and t h u s ,  t h e ­
o r e t i c a l l y ,  t o  av o id  i t .  The " d e f i n i t i o n "  
o f  th e  t e m p e r a tu r e   ̂o f  a gas  a s  t h e  mean 
k i n e t i c  en e rg y  o f  i t s  m o le c u le s  i l l u s t r a t e s  
t h i s  k in d  o f  c o n n e c t i v e  p r i n c i p l e . . .These 
p r i n c i p l e s  do n o t ,  o f  c o u r s e ,  e x p r e s s  synon­
ymies a s c e r t a i n e d  by meaning a n a l y s i s ,  bu t  
e m p i r i c a l  c o n n e c t io n s  a s c e r t a i n e d  by ch e m ic a l  
a n a l y s i s .  12

S e v e r a l  c l o s e l y  i n t e r c o r r e l a t e d  n o t i o n s  a r e  i n t r o d u c e d  
in  t h i s  p a s s a g e .  A s y s t e m a t i c  s e t  o f  b i o l o g i c a l /  
p h y s io c h e m ic a l  c o n n e c t in g  p r i n c i p l e s  would p e r m i t  a  
" r e d u c t i o n  o f  c o n c e p t s " — i . e . ,  " a  c h a r a c t e r i z a t i o n  o f  
e v e ry  c o n c e p t  o f  B by means o f  P . "  I t  would re d u c e  th e
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b i o l o g i c a l  t h e o r y  B " t o  a c h a p t e r  of"  th e  p h y s io c h e m ic a l  
th e o r y  P. I t  would "make d i s p e n s a b l e "  th e  c o n c e p t u a l  
a p p a r a t u s  o f  B. And f i n a l l y ,  i t  would a l lo w  us t o  " ' d e ­
f i n e ' "  ( n o te  Hempel 's  s c a r e - q u o t e s ) b i o l o g i c a l  te rm s by 
means o f  p h y s io c h e m ic a l  te rm s ,  t h u s  " t h e o r e t i c a l l y  
a v o id in g "  th e  b i o l o g i c a l  t e rm s .

There does sc in to  be a  s t r o n g  i n c l i n a t i o n  to  use 
such  e x p r e s s i o n s  as  t h e s e  when we a r e  d i s c u s s i n g  th e  
s t a t u s  o f  m i c r o r e d u c t i v e  c o n n e c t i n g  p r i n c i p l e s .  More­
o v e r ,  t h e r e  a l s o  seems t o  be a  c l o s e  c o n n e c t io n  between 
t h e s e  v a r i o u s  c la im s  a b o u t  c o n n e c t i n g  p r i n c i p l e s  and the  
o n t o l o g i c a l  t h e s i s  t h a t  h i g h e r - l e v e l  c h a r a c t e r i s t i c s  a r e  
" n o th i n g  e l s e  than"  t h e i r  m i c r o r e d u c t i v e  c o r r e l a t e s .  But 
we m ust  a s k  ab o u t  th e  im p o r t  o f  t h e s e  v a r i o u s  e x p r e s s i o n s .  
I s  th e  e x i s t e n c e  o f  a  p e r v a s i v e  s e t  o f  b i c o n d i t i o n a l  con­
n e c t i n g  p r i n c i p l e s  enough t o  g u a r a n t e e  t h e i r  a p p l i c a b i l i t y ?  
I  s u g g e s t  n o t .

Suppose t h a t  th e  U n i ty  o f  S c ie n c e  h y p o t h e s i s  i s  
t r u e ,  b u t  t h a t  t h e  s u p e rv e n ie n c e  p r i n c i p l e  (S) i s  f a l s e .
Now c o n s i d e r  t h e  v a r i o u s  e x p r e s s i o n s  Hempel u s e s .  Would 
i t  be l e g i t i m a t e  t o  s a y  t h a t  th e  c o n n e c t i n g  p r i n c i p l e s  R 
of  u n i f i e d  s c i e n c e  e f f e c t  a  " r e d u c t i o n  o f  th e  c o n c ep ts "  
of  h i g h e r - l e v e l  t h e o r i e s  t o  t h o s e  o f  l o w e r - l e v e l  ones ,  
and u l t i m a t e l y  t o  th o s e  o f  m ic ro p h y s ic s ?  C l e a r l y  n o t :  
th e  h i g h e r - l e v e l  c o n c e p t s  would be s e p a r a t e  and i r r e d u c ­
i b l e ,  s i n c e  t h e r e  would be some K-worlds  where Tq i s  
t r u e  b u t  t h e s e  c o n c e p ts  a r e  n o t  even c o r r e l a t e d  w i th  t h e i r  
l o w e r - l e v e l  c o u n t e r p a r t s  from th e  a c t u a l  w o r ld .

Would i t  be l e g i t i m a t e  t o  s a y  t h a t  t h e  h i g h e r - l e v e l  
t h e o r i e s  had been " red u ced  t o  c h a p t e r s  o f  Tq" by means o f  
th e  p r i n c i p l e s  R? No: t h e  p r i n c i p l e s  must th em se lv es  be
co u n ted  among th e  fu n d am e n ta l  laws o f  ou r  w o r ld ,  s i n c e  
we a r e  h y p o t h e s i z i n g  t h a t  t h e r e  a r e  o t h e r  K -w orlds ,  
s i m i l a r  t o  o u rs  i n  p o i n t  o f  m ic r o p h y s i c a l  laws TQt in  
which t h e s e  p r i n c i p l e s  do n o t  o b t a i n .

i



Could we a s s e r t  t h a t  t h e  p r i n c i p l e s  R "make t h e  
c o n c e p t u a l  a p p a r a t u s  o f  h i g h e r - l e v e l  t h e o r i e s  i n d i s p e n ­
s a b l e " ?  Here we must be c a r e f u l .  The c o n c e p t s  u n iq u e  
t o  h i g h e r - l e v e l  t h e o r i e s  w i l l  be d i s p e n s a b l e  i n  a  c e r t a i n  
p ra g m a t ic  s e n s e ,  s i n c e  i t  w i l l  a lways  be p o s s i b l e  t o  
employ t h e i r  Tq c o r r e l a t e s  in  t h e i r  p l a c e .  But c a n  t h e y  
be s a i d  t o  be t h e o r e t i c a l l y  d i s p e n s a b l e  i f  (S)  i s  f a l s e ?
I t  seems n o t :  t h e  r e a s o n  why h i g h e r - l e v e l  c o n c e p t s  a r e
p r a g m a t i c a l l y  d i s p e n s a b l e  i s  t h a t  t h e  b i c o n d i t i o n a l  laws 
R o b t a i n  in  t h e  a c t u a l  w o r ld .  And t h e s e  laws m ust  them­
s e l v e s  co u n t  a s  fu n d am en ta l  law s ,  i f  (S) i s  f a l s e .  Thus, 
h i g h e r - l e v e l  c o n c e p ts  would n o t  be d i s p e n s a b l e  i n  a  
t h e o r e t i c a l l y  im p o r t a n t  s e n s e .

F i n a l l y ,  would i t  be l e g i t i m a t e  t o  a s s e r t  t h a t  th e  
p r i n c i p l e s  R c o u ld  be used  t o  " ' d e f i n e ' "  th e  te rm s  o f  
h i g h e r - l e v e l  t h e o r i e s  by means o f  t h e  te rm s o f  T0 , and 
th u s  t h e o r e t i c a l l y  t o  a v o id  them? The answer  i s  c l e a r l y  
n e g a t i v e ,  in  l i g h t  o f  th e  rem arks  j u s t  made c o n c e r n in g  
d i s p e n s a b i l i t y .  We c a n n o t  " t h e o r e t i c a l l y  av o id "  t h e  
c o n c e p ts  o f  h i g h e r - l e v e l  t h e o r i e s  i f  th e  c o n n e c t i n g  p r i n ­
c i p l e s  R th e m se lv e s  c o u n t  a s  f u n d a m e n ta l  laws o f  n a t u r e .

These c o n s i d e r a t i o n s  i n d i c a t e  t h a t  t h e  t r u t h  of  
(S) i s  a  n e c e s s a r y  c o n d i t i o n  f o r  t h e  t r u t h  o f  t h e  v a r i o u s  
a s s e r t i o n s  p u t  fo rw ard  by Hempel c o n c e r n in g  c o n n e c t i n g  
p r i n c i p l e s .  I  s u g g e s t  t h a t  (S)  a l s o  e x p r e s s e s  a  s u f f i ­
c i e n t  c o n d i t i o n  f o r  t h e  t r u t h  o f  t h e s e  a s s e r t i o n s .  Sup­
pose  now t h a t  t h e  U n i ty  o f  S c ie n c e  h y p o t h e s i s  i s  t r u e ,  and 
t h a t  CS) i s  a l s o  t r u e .  The key  f a c t  t o  n o t e  i s  t h a t  t h e  
p r i n c i p l e s  R a r e  n o n - fu n d a m e n ta l ,  i n  t h a t  t h e i r  t r u t h  i s  
d e te rm in e d  by t h e  t r u t h  o f  Tq . So i t ' s  t r u e  t h a t  each 
h i g h e r - l e v e l  t h e o r y  " r e d u c e s  t o  a c h a p t e r  o f  Tq ,"  s i n c e  
th e  laws o f  TQ a r e  t h e  o n ly  fu n d a m e n ta l  l a w s .

As f o r  t h e  " d i s p e n s a b i l i t y "  and " t h e o r e t i c a l  a v o id -  
a b i l i t y "  o f  th e  co n c e p ts  u n iq u e  t o  h i g h e r - l e v e l  t h e o r i e s ,  
i t  m ust  be a d m i t t e d  t h a t  th e  p r i n c i p l e s  R a r e  l o g i c a l l y -  
p r i m i t i v e  p o s t u l a t e s  w i t h i n  u n i f i e d  s c i e n c e .  However,



s i n c e  t h e i r  t r u t h  i s  d e te rm in e d  by th e  t r u t h  o f  Tq » t h e  
a p p l i c a b i l i t y  o f  h i g h e r - l e v e l  p r e d i c a t e s  i s  i t s e l f  d e t e r ­
mined by th e  a p p l i c a b i l i t y  o f  t h e i r  c o u n t e r p a r t s  from 
m i c r o p h y s i c a l  t h e o r y .  I . e . ,  t h e i r  t h e o r e t i c a l  a v o i d a -  
b i l i t y  c o n s i s t s  in  th e  f a c t  t h a t  t h e y  do n o t  f i g u r e  i n  
t h e  fu n d am en ta l  laws o f  n a t u r e .  Th is  f a c t  p e rh a p s  a l s o  
j u s t i f i e s  r e f e r r i n g  to  th e  p r i n c i p l e s  a s ' d e f i n i t i o n s  *, i f  
we em phasize  th e  s c a r e - q u o t e s .

Concept  r e d u c t i o n  a l s o  r e c e i v e s  a  p l a u s i b l e  e x p l i ­
c a t i o n  i n  te rm s  o f  t h e  n o t i o n  o f  f u n d a m e n t a l i t y .  As I  
j u s t  n o t e d ,  th e  a p p l i c a b i l i t y  o f  h i g h e r - l e v e l  p r e d i c a t e s  
i s  i t s e l f  d e te rm in e d  by t h e  a p p l i c a b i l i t y  o f  t h e i r  Tq 
c o r r e l a t e s .  Such d e t e r m i n a t i o n ,  a s  e x p l i c a t e d  by ( S) ,  
seems to  c o r r e s p o n d  c l o s e l y  t o  t h e  i n t u i t i v e  n o t i o n  o f  
c o n c e p t  r e d u c t i o n .  So i t  a p p e a r s  t h a t  (S) ( t o g e t h e r  w i th  
t h e  U n i ty  o f  S c ie n ce  h y p o t h e s i s ,which i s  p re su p p o se d  by 
( S ) ) e x p r e s s e s  a c o n d i t i o n  which i s  s u f f i c i e n t ,  as  w e l l  
a s  n e c e s s a r y ,  f o r  th e  t r u t h  o f  H em pel 's  v a r i o u s  c l a im s  
a b o u t  r e d u c t i o n .

Th is  b r i n g s  us back  t o  t h e  i n t u i t i v e  p r i n c i p l e  
which we c o n s i d e r e d  i n i t i a l l y *  t h e  i d e a  t h a t  h i g h e r -  
l e v e l  q u a n t i t i e s  a r e  " n o th i n g  e l s e  th a n "  t h e i r  TQ c o r ­
r e l a t e s .  Th is  i d e a  i s  c a p t u r e d  by t h e  c l o s e l y - r e l a t e d  
t h e s e s  j u s t  d i s c u s s e d .  These t h e s e s ,  i n  t u r n ,  a r e  c a p ­
t u r e d  by ( S ) .  So we can  add th e  f o l l o w in g  s t a t e m e n t  to  
t h e  l i s t  o f  i n t u i t i v e  p r i n c i p l e s  which r e c e i v e  t h e i r  
e x p l i c a t i o n  i n  s t a t e m e n t  ( S ) :

(N) The h i g h e r - l e v e l  p r o p e r t i e s  m entioned
in  th e  c o n n e c t i n g  p r i n c i p l e s  R a r e  " n o th i n g  
e l s e  than"  t h e  Tq p r o p e r t i e s  w i th  which 
th e y  a r e  c o r r e l a t e d .

I t  m ig h t  be th o u g h t  t h a t  t h e  i d e n t i t y  o f  m ic ro -  
r e d u c t i v e l y  c o r r e l a t e d  p r o p e r t i e s  i s  a  p r e r e q u i s i t e  f o r  
th e  t r u t h  o f  (N) .  But t o  s ee  t h a t  t h i s  i s  n o t  s o ,  con­
s i d e r  a  phenomenal p r o p e r t y  such  a s  h a v i n g - t h e - s e n s a t i o n -  
o f - r e d .  Suppose t h i s  p r o p e r t y  has  a  p r e c i s e  n e u r a l  (and
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u l t i m a t e l y  a  p r e c i s e  m i c r o p h y s i c a l )  c o r r e l a t e .  I f  t h i s  
phenomenal p r o p e r t y  i s  i d e n t i c a l  t o  i t s  m ic r o p h y s i c a l  
c o r r e l a t e ,  th e n  th e  two p r o p e r t i e s  m ust  have th e  same 
e x t e n s io n  in  a l l  p o s s i b l e  w o r ld s .  Now, i t  does seem 
t r u e  t h a t  i f  th e  s e n s a t i o n  o f  r ed  i s  " n o th i n g  e l s e  th a n "  
i t s  m i c r o p h y s i c a l  c o r r e l a t e  i n  t h e  b r a i n  of  an o rganism , 
th en  t,h;!i; phenomenal p r o p e r t y  and th e  r e l a t e d  m ic r o p h y s i c a l  
p r o p e r t y  w i l l  have th e  same e x t e n s i o n  in  a l l  K-worlds 
where Tq i s  t r u e .  However, i t  seems c l e a r  t h a t  we can  
imagine o t h e r  p o s s i b l e  w orlds  where t h e r e  a r e  co n s c io u s  
b e in g s  who have th e  s e n s a t i o n  o f  r e d  w i t h o u t  s i m u l t a n ­
e o u s ly  i n s t a n t i a t i n g  th e  r e l e v a n t  m i c r o p h y s i c a l  p r o p e r t y .  
Perhaps  th e  b e in g s  have d i f f e r e n t  indecom posable  p a r t s  
than  we do, such a s  s o u l s ,  o r  p e rh ap s  t h e o r y  T0 does n o t  
o b t a i n  i n  t h e i r  w o r ld .  We need n o t  deny such  p o s s i b i l i t i e s  
when we a s s e r t  t h a t  t h e  s e n s a t i o n  of  r e d  i s  " n o th i n g  e l s e  
than"  i t s  m i c r o p h y s i c a l  c o r r e l a t e .  So th e  t r u t h  o f  
(N) does n o t  r e q u i r e  t h e  t r u t h  o f  th e  i d e n t i t y  t h e s i s  f o r  
m i c r o r e d u c t i v e l y  c o r r e l a t e d  p r o p e r t i e s .

1
The g e n e r a l i z e d  form o f  th e  N-D argument i s  p r e ­

s e n t e d  in  Causey. S k l a r  e x p r e s s e s  sympathy w i th  th e  a r g u ­
ment i n s o f a r  as  i t  a p p l i e s  to  s o r t a l  p r e d i c a t e s .

2
I t  w i l l  become c l e a r e r  below why d e t e r m i n a t i o n  o f  

th e  c o n n e c t i n g  p r i n c i p l e s  e l i m i n a t e s  t h e  need  t o  e x p l a i n  
them. A f u l l  a c co u n t  o f  t h i s  f a c t  r e q u i r e s  p r i o r  ex ­
p l i c a t i o n  o f  th e  n o t i o n  of  d e t e r m i n a t i o n .

^Sm art ,  p .  1*1-3.
4See S m a r t ' s  r e p l y  t o  " O b je c t io n  2 , "  i b i d , ,  p .  147.

-’Causey,  p .  412.

^ S au l  K r ip k e ,  "Naming and N e c e s s i t y , "  S em an t ic s  o f  
N a t u r a l  L anguage . ed .  D. Davidson  and G. Harmon (New _
York: H um ani t ie s  P r e s s ,  1972) ,  pp .  306-307.

^ I b i d . , p .  308.
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O
S ta te m e n ts  t r u e  i n  a l l  p o s s i b l e  w orlds  a r e  th u s  

" d e te rm in ed "  by e v e ry  s t a t e m e n t .  S i m i l a r l y ,  l o g i c a l l y -  
t r u e  s t a t e m e n t s  a r e  e n t a i l e d  by  e v e ry  s t a t e m e n t .

^Jaegwon Kim has  s u g g e s te d  t o  me t h a t  i t  may be 
e q u a l l y  p l a u s i b l e  to  s a y  t h a t  (S) a l lo w s  us t o  e x p l a i n  
th e  c o n n e c t i n g  p r i n c i p l e s  R on th e  b a s i s  o f  t h e  fu n d a ­
m e n ta l  laws Tq . That  i s ,  s i n c e  (S) a s s e r t s  t h a t  th e  
p r i n c i p l e s  R a r e  t r u e  i n  a l l  K -worlds  where Tq i s  t r u e ,  
we can  t r e a t  th e  c o n j u n c t i o n  o f  TQ and (S) as  an  e x p l a n a ­
t i o n  o f  th e  c o n n e c t i n g  p r i n c i p l e s  R. To me i t  seems 
more n a t u r a l  t o  s a y  t h a t  (S) shows why th e  p r i n c i p l e s  R 
need no e x p l a n a t i o n .  But f o r  my p u rp o s e s  i t  makes no 
r e a l  d i f f e r e n c e  which way we p h r a s e  th e  m a t t e r .  The 
im p o r t a n t  p o i n t  i s  t h a t  th e  c o n n e c t i n g  p r i n c i p l e s  R do 
n o t  co u n t  as fu n d am en ta l  laws w i t h i n  u n i f i e d  s c i e n c e .  
( N o n - fu n d a m e n ta l i ty  th u s  p l a y s  a  more im p o r t a n t  r o l e  i n  
my e x p l i c a t i o n  o f  th e  N-D argum ent th a n  immunity from th e  
need  o f  e x p l a n a t i o n . )

10 I t  h a s  p e rh a p s  o c c u r r e d  t o  t h e  r e a d e r  t h a t  we can 
r e g a r d  m i c r o r e d u c t i v e l y  c o r r e l a t e d  p r o p e r t i e s  as  c o n t i n ­
g e n t  i d e n t i t i e s ,  even i f  we a c c e p t  K r i p k e ' s  a c c o u n t  o f  
i d e n t i t y ,  by t r e a t i n g  e x p r e s s i o n s  r e f e r r i n g  to  h i g h e r -  
l e v e l  t h e o r e t i c a l  p r o p e r t i e s  as  n o n - r i g i d  d e s i g n a t o r s .
This p o s s i b i l i t y  i s  d i s c u s s e d  i n  t h e  ap p en d ix .  F o r  th e  
p r e s e n t ,  n o t e  t h a t  t h e  above o b s e r v a t i o n s  c a r r y  o v e r  t o  
such  an ap p ro ac h .  I . e . ,  t h e  p ro p o sed  c o n t i n g e n t  i d e n t i t i e s  
would c o u n t  a s  fu n d am en ta l  and i n  need  o f  e x p l a n a t i o n ,  
u n l e s s  th e  s u p e rv e n ie n c e  p r i n c i p l e  o b t a i n s .

11Hempel, p .  17?.

12I b i d . ,  p .  189.



I I I .  PROPERTY IDENTITY AND MICROREDUCTION

S e c t i o n  1

Although th e  i n t u i t i v e  p r i n c i p l e s  u n d e r ly i n g  th e  N-D 
argument a r e  b e s t  e x p l i c a t e d  i n  te rms o f  th e  s u p e rv e n ie n c e  
p r i n c i p l e  r a t h e r  th an  i n  te rms o f  p r o p e r t y  i d e n t i t y ,  t h e  
q u e s t i o n  o f  th e  p u t a t i v e  i d e n t i t y  o f  m i c r o r e d u c t i v e l y  
c o r r e l a t e d  p r o p e r t i e s  s t i l l  has  c o n s i d e r a b l e  p h i l o s o p h i c a l  
i n t e r e s t .  We s h a l l  examine t h i s  q u e s t i o n  i n  th e  p r e s e n t  
c h a p t e r .  I  f i r s t  p ropose  a c r i t e r i o n  f o r  p r o p e r t y  i d e n ­
t i t y ,  and I  de fend  i t s  p l a u s i b i l i t y .  I  th e n  c o n s i d e r  
s e v e r a l  ways i n  which th e  p u t a t i v e  i d e n t i t y  o f  m i c r o r e ­
d u c t i v e l y  c o r r e l a t e d  p r o p e r t i e s  m igh t  be d e f e n d e d ,  r e l a ­
t i v e  t o  t h e  p roposed  c r i t e r i o n .  I  a rg u e  t h a t  t h e s e  
ap p ro ach es  a r e  i n a d e q u a t e ,  and I  u l t i m a t e l y  r e j e c t  th e  
i d e n t i t y  t h e s i s  f o r  m i c r o r e d u c t i v e l y  c o r r e l a t e d  p r o p e r t i e s . ^ -  

The d i f f e r e n c e  between p r o p e r t y  c o r r e l a t i o n s  and 
p r o p e r t y  i d e n t i t i e s  i s  n o t  a s t r a i g h t f o r w a r d  e m p i r i c a l  
one. In  an  im p o r ta n t  s e n s e ,  t h e  s c i e n t i s t  comes t o  t h e  
end o f  e m p i r i c a l  d i s c o v e r y  or  h y p o t h e s i s  when he f i n d s  
t h a t  p a in  and a  c e r t a i n  n e u r a l  p r o p e r t y  a r e  s t r i c t l y  
c o r r e l a t e d ,  o r  when he h y p o t h e s i z e s  t h a t  t e m p e r a tu r e  i s  
d i r e c t l y  p r o p o r t i o n a l  t o  mean m o le c u l a r  k i n e t i c  en e rg y .
The q u e s t i o n  w h e th e r  two such c o r r e l a t e d  p r o p e r t i e s  a r e  
i d e n t i c a l  i s  n o t  one which he can answer s im p ly  by f u r t h e r  
e m p i r i c a l  i n v e s t i g a t i o n ,  o r  even by fur l i hor  a b s t r a c t  
t h e o r y - c o n s t r u c t i o n  w i t h i n  th e  s c i e n t i f i c  domains he 
d e a l s  w i t h .  This  i s  b ecause  i t  i s  n o t  a n t e c e d e n t l y  
c l e a r  what a  p r o p e r t y  i d e n t i t y  a s s e r t s ,  above and beyond 
th e  a s s o c i a t e d  c o r r e l a t i o n  s t a t e m e n t .  The c r i t e r i a  o f  
p r o p e r t y  i d e n t i t y  must be s p e c i f i e d ,  and t h i s  t a s k  i s
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l a r g e l y  a  m a t t e r  f o r  p h i l o s o p h i c a l  t h e o r y  c o n s t r u c t i o n . 2 
When do two p r e d i c a t e s  a t t r i b u t e  th e  same p r o p e r t y  

to  th in g s ?  Synonymy o f  p r e d i c a t e s  seems to o  s t r o n g  a 
c r i t e r i o n ,  s i n c e  t h e r e  a r e  t r u e  p r o p e r t y  i d e n t i t i e s  i n ­
v o lv in g  nonsynonymous e x p r e s s io n s  ("B lue  i s  t h e  c o l o r  of  
th e  s k y . ” ) C o -e x te n s iv e n e s s  o f  p r e d i c a t e s ,  on th e  o t h e r  
hand, seems much too  weak* h av in g  a l i v e r  i s  n o t  th e  
same p r o p e r t y  as  h av in g  a  h e a r t .  Even n o m o lo g ica l  co ­
e x t e n s iv e n e s s  i s  too weak* th e  Wiedemann-Franz law c o r ­
r e l a t e s  e l e c t r i c a l  c o n d u c t i v i t y  w i th  th e rm a l  c o n d u c t i v i t y ,  
b u t  i t  has  n e v e r  been s u g g e s te d  t h a t  t h e  two p r o p e r t i e s  
a r e  i d e n t i c a l . 3

Our i n t u i t i o n s  t e l l  us  t h a t  two p r e d i c a t e s  and 
P2 e x p re s s  th e  same p r o p e r t y  i f  and on ly  i f  t h e r e  i s  no 
p o s s i b l e  world  i n  which t h e r e  a r e  o b j e c t s  t o  which P^ 
a p p l i e s  b u t  n o t  P2 , o r  v i c e - v e r s a .  P^ and P2 must have 
i d e n t i c a l  e x t e n s io n s  n o t  o n ly  i n  t h e  a c t u a l  world  b u t  in  
a l l  p o s s i b l e  w o r ld s .  I . e . ,  th e y  must have th e  same i n ­
t e n s i o n ,  where an  i n t e n s i o n  o f  a  p r e d i c a t e  i s  u n d e r s to o d  
as  a f u n c t i o n  from p o s s i b l e  w or ld s  i n t o  s e t s  o f  i n d i v i d ­
u a l s .  This  i s  th e  se n se  of  ' i n t e n s i o n *  t h a t ' s  employed 
in  i n t e n s i o n a l  l o g i c .  (We ca n ,  i f  we w ish ,  go on to  
i d e n t i f y  p r o p e r t i e s  w i th  i n t e n s i o n s !  p r o p e r t i e s  them se lves  
a r e  th e n  t r e a t e d  as  f u n c t i o n s  from p o s s i b l e  w orlds  t o  
s e t s  o f  i n d i v i d u a l s B u t  t h i s  a d d i t i o n a l  s t e p  w o n ' t  be 
r e q u i r e d  f o r  pu rposes  o f  my a rg u m e n t . )

The s a m e n e s s - o f - i n t e n s i o n  c r i t e r i o n  ( h e n c e f o r t h  the  
SI c r i t e r i o n )  conforms w i th  o u r  p r e v i o u s l y  ad o p ted  p r i n -  . 
c i p l e  t h a t  i d e n t i t y  s t a t e m e n t s  c o n t a i n i n g  two names a r e  
n e c e s s a r i l y  t r u e .  This  p r i n c i p l e  im p l i e s  t h a t  sameness 
o f  i n t e n s i o n  i s  a t  l e a s t  a n e c e s s a r y  c o n d i t i o n  f o r  p r o ­
p e r t y  i d e n t i t y ,  f o r  th e  f o l l o w i n g  r e a s o n .  L e t  ' p ^ '  and 
*p2 ' r e p r e s e n t  names f o r  th e  p r o p e r t i e s  e x p re s sed  by th e  
p r e d i c a t e s  and P2 , r e s p e c t i v e l y .  I n  any p o s s i b l e  
world  where the  i d e n t i t y  s t a t e m e n t  " p ^ p g "  i s  t r u e ,
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and Pg w i l l  have the  same e x t e n s i o n s .  ( C l e a r l y ,  two 
p r e d i c a t e s  do n o t  e x p re s s  th e  same p r o p e r t y  i n  a  g iven  
world  i f  th e y  d o n ' t  even ap p ly  t o  t h e  same i n d i v i d u a l s  
i n  t h a t  w o r l d . ) But a c c o rd in g  to  th e  n e c e s s i t y - o f - i d e n ­
t i t y  p r i n c i p l e ,  i s  n e c e s s a r i l y  t r u e  i f  t r u e  a t
a l l .  Hence, "Pi=P2" i s  t r u e  o n ly  i f  in  each p o s s i b l e  
w or ld ,  and Pg have the  same e x t e n s i o n ,  Thus, sameness 
o f  i n t e n s i o n  i s  a n e c e s s a r y  c o n d i t i o n  f o r  p r o p e r t y  i d e n ­
t i t y .  According t o  th e  SI c r i t e r i o n ,  i t  i s  a  s u f f i c i e n t  
c o n d i t i o n  as  w e l l .

The SI c r i t e r i o n  i s  met by synonymous p r e d i c a t e s .
I t  g e n e r a l l y  i s  n o t  met by p r e d i c a t e s  which a re  m e re ly  
c o - e x t e n s i v e ,  s i n c e  we u s u a l l y  can imagine a  p o s s i b l e  
world  i n  which two such  p r e d i c a t e s  have d i f f e r e n t  e x t e n ­
s i o n s .  But what abou t  c o n t i n g e n t  i d e n t i t y  s t a t e m e n t s ,  
l i k e  "Blue i s  t h e  c o l o r  of  th e  sky"? I t  m ight  be th o u g h t  
t h a t  t h e  SI c r i t e r i o n  i s  e s s e n t i a l l y  e q u i v a l e n t  t o  the  
view t h a t  p r o p e r t y  i d e n t i t y  i s  a  m a t t e r  of  p r e d i c a t e  
synonymy, and hence t h a t  c o n t i n g e n t  i d e n t i t i e s  do n o t  
meet th e  c r i t e r i o n .  Not s o i  th e  SI c r i t e r i o n  r e s u l t s  in  
a  c o m p le te ly  n a t u r a l  a c c o u n t  o f  c o n t i n g e n t  p r o p e r t y  
i d e n t i t i e s .

I t  w i l l  be w orthw hi le  t o  examine th e  a c co u n t  in  
some d e t a i l ,  s i n c e  the  adequacy o f  t h e  SI c r i t e r i o n  d e ­
pends upon i t .  The a c c o u n t  makes use  o f  K ripke*s  d i s ­
t i n c t i o n  between r i g i d  and n o n - r i g i d  d e s i g n a t o r s ,  mentioned 
above.  R e c a l l  t h a t  a  r i g i d  d e s i g n a t o r  i s  a  r e f e r r i n g  
e x p r e s s io n  which d e s i g n a t e s  the  same t h i n g  r e l a t i v e  to  
each  p o s s i b l e  w orld—p r o v id e d ,  a t  l e a s t ,  t h a t  the  t h i n g  
e x i s t s  i n  th e  w orld .  A n o n - r i g i d  d e s i g n a t o r  i s  a r e ­
f e r r i n g  e x p r e s s io n  which d e s i g n a t e s  d i f f e r e n t  t h i n g s  
r e l a t i v e  to  d i f f e r e n t  p o s s i b l e  w o r ld s .  C o n t in g e n t  i d e n ­
t i t y  s t a t e m e n t s  c o n t a in  a t  l e a s t  one n o n - r i g i d  d e s i g ­
n a t o r .

C o n s id e r  t h e  f o l l o w in g  two c o n t i n g e n t  i d e n t i t y  
s t a t e m e n t s  :
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1) Nixon i s  th e  p r e s i d e n t  o f  th e  U n i ted  S t a t e s .
2) Blue i s  t h e  c o l o r  o f  t h e  sky .
'B l u e '  ari.d ’ th e  c o l o r  of th e  sky* a r e  r i g i d  and non-  
r i g i d  d e s i g n a t o r s  r e s p e c t i v e l y ,  p a r a l l e l i n g  'N ix o n '  and 
' t h e  p r e s i d e n t  o f  th e  U n i ted  S t a t e s ' .  1 and 2 a r e  b o th  
c o n t i n g e n t l y  t r u e  because t h e i r  n o n - r i g i d  d e s i g n a t o r s  
r e f e r  to  d i f f e r e n t  t h i n g s  i n  d i f f e r e n t  p o s s i b l e  w o r ld s .  
They a r e  t r u e  i n  t h i s  w o r ld ,  b u t  n o t  i n  a l l  p o s s i b l e  
w o r l d s .

Next ,  c o n s i d e r  t h e s e  two c o n t i n g e n t  i d e n t i t i e s ,  in  
which ' a '  names th e  a c t u a l  w or ld :
3) The p r e s i d e n t  o f  th e  U n i ted  S t a t e s  i s  th e  p r e s i d e n t  

o f  th e  U n i ted  S t a t e s  ( a t  a ) .

4)  The c o l o r  o f  the  sky  i s  the  c o l o r  of  the  sk y  ( a t  a ) .  
These two s t a t e m e n t s  a r e  t r i v i a l l y  t r u e  r e l a t i v e  to  
world  a ,  th e  w or ld  we happen t o  l i v e  i n .  But n o t i c e  t h a t  
by append ing  th e  p h ra s e  ' a t  a '  t o  th e  d e f i n i t e  d e s c r i p ­
t i o n s  i n  1 and 2, we have c o n v e r t e d  t h e s e  te rm s i n t o  
r i g i d  d e s i g n a t o r s .  'The p r e s i d e n t  o f  th e  U n i te d  S t a t e s  
( a t  a ) '  d e s i g n a t e s  Nixon r e l a t i v e  t o  any  p o s s i b l e  w orld  
in  which Nixon e x i s t s ,  w h e th e r  o r  n o t  Nixon i s  p r e s i d e n t  
i n  t h a t  w o r ld .  L ikew ise ,  ' t h e  c o l o r  o f  the  sk y  ( a t  a ) '  
d e s i g n a t e s  th e  p r o p e r t y  b lu e  r e l a t i v e  t o  any p o s s i b l e  
w o r ld ,  r e g a r d l e s s  o f  the  c o l o r  o f  t h a t  w o r l d ' s  sky .  Con­
s e q u e n t l y ,  th e  f o l lo w in g  two s t a t e m e n t s ,  which fo l lo w  
from 1 and 3 and from 2 and 4- r e s p e c t i v e l y ,  a r e  n e c e s s a r ­
i l y  t r u e — i . e . ,  t r u e  in  a l l  p o s s i b l e  w o r ld s .
5) Nixon i s  th e  p r e s i d e n t  o f  th e  U n i ted  S t a t e s  ( a t  a ) .
6) Blue i s  th e  c o l o r  of th e  sky  ( a t  a ) .

We a r e  th u s  l e d  to  t h e  f o l l o w i n g  im p o r ta n t  c o n c lu ­
s i o n :  c o n t i n g e n t  i d e n t i t y  s t a t e m e n t s  o f  any s o r t ,  i n ­
c l u d i n g  c o n t i n g e n t  p r o p e r t y  i d e n t i t i e s ,  c o r re sp o n d  to  
c e r t a i n  n e c e s s a r y  i d e n t i t y  s t a t e m e n t s  i n  an im p o r t a n t  
way. This co r re sp o n d en ce  r e s u l t s  from t h r e e  f d c t s :
1) i t  i s  always p o s s i b l e  v i a  t r i v i a l l y  t r u e  s t a t e m e n t s  
l i k e  3 and t o  c o n s t r u c t  r i g i d  d e s i g n a t o r s  from n o n -
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r i g i d  d e s i g n a t o r s ;  2) c o n t i n g e n t  i d e n t i t i e s  a lways  c o n t a i n  
a t  l e a s t  one n o n - r i g i d  d e s i g n a t o r ;  and 3) i t  i s  a lways 
p o s s i b l e  t o  o b t a i n  a  n e c e s s a r i l y - t r u e  i d e n t i t y  s t a t e m e n t  
from a  c o n t i n g e n t l y - t r u e  i d e n t i t y  s t a t e m e n t ,  by r e p l a c i n g  
a l l  n o n - r i g i d  d e s i g n a t o r s  by th e  a p p r o p r i a t e l y  c o n s t r u c t e d  
r i g i d  d e s i g n a t o r s .

We now c o n s i d e r  p r o p e r t y  i d e n t i t i e s  s p e c i f i c a l l y .  
E a r l i e r ,  I  s t a t e d  the  SI  c r i t e r i o n  o n ly  f o r  p r e d i c a t e s !  
two p r e d i c a t e s  e x p re s s  th e  same p r o p e r t y  i f  and o n ly  i f  
t h e y  have th e  same i n t e n s i o n .  But we a l s o  need t o  a p p ly  
t h e  c r i t e r i o n  t o  r e f e r r i n g  e x p r e s s i o n s  which d e s i g n a t e  
p r o p e r t i e s ,  l i k e  the  r e f e r r i n g  e x p r e s s i o n s  i n  2, and 
6. So we need a way o f  c o n s t r u c t i n g  p r e d i c a t e s  from r e ­
f e r r i n g  e x p r e s s i o n s ;  th e  c o n s t r u c t e d  p r e d i c a t e s  can  th e n  
be compared w i th  r e s p e c t  t o  t h e  S I  c r i t e r i o n .  F o r  r i g i d  
d e s i g n a t o r s ,  i t ' s  c l e a r  how t o  p ro c e e d .  The d e s i g n a t o r  
' b l u e '  r e f e r s  t o  the  p r o p e r t y  e x p r e s s e d  by th e  p r e d i c a t e  
' i s  b l u e ' ,  and th e  d e s i g n a t o r  ' t h e  c o l o r  o f  t h e  sky  ( a t  
a ) '  r e f e r s  t o  th e  p r o p e r t y  e x p r e s s e d  by ' i s  th e  c o l o r  o f  
t h e  sky  ( a t  a ) * .  So th e  method o f  c o n s t r u c t i n g  p r e d i c a t e s  
from r i g i d  p r o p e r t y - d e s i g n a t o r s  i s  c o m p le t e ly  s t r a i g h t ­
fo rw ard  .

In  th e  c a s e s  o f  n o n - r i g i d  d e s i g n a t o r s ,  however,  th e  
s i t u a t i o n  i s  more c o m p l ic a te d .  What p r o p e r t y  does ' t h e  
c o l o r  o f  th e  sky* d e s i g n a t e ,  when t h i s  term i s  u sed  r e ­
l a t i v e  t o  t h e  a c t u a l  w o r l d , a ?  S ta te m e n t  ^  p r o v i d e s  an 
a  p r i o r i  answ er t  th e  te rm  d e s i g n a t e s  t h e  same p r o p e r t y  
t h a t  ' t h e  c o l o r  o f  th e  sky  ( a t  a ) '  d e s i g n a t e s ,  v i z . ,  the  
p r o p e r t y  e x p r e s s e d  by th e  p r e d i c a t e  ' i s  th e  c o l o r  o f  th e  
sky  ( a t  a ) ' .  So the  l a t t e r  p r e d i c a t e  i s  th e  one which 
we c o n s t r u c t  from th e  te rm  ' t h e  c o l o r  o f  t h e  s k y ' ,  f o r  
p u rp o s e s  o f  a p p l y in g  th e  SI c r i t e r i o n .

Why d o e s n ' t  t h e  ' t h e  c o l o r  o f  t h e  sky* d e s i g n a t e  
t h e  p r o p e r t y  e x p re s s e d  by th e  p r e d i c a t e  ' i s  th e  c o l o r  o f  
th e  s k y ' ?  F i r s t ,  th e  te rm  i s  a  n o n - r i g i d  d e s i g n a t o r .  So 
we would e x p e c t  i t  t o  r e f e r  t o  d i f f e r e n t  p r o p e r t i e s
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r e l a t i v e  t o  d i f f e r e n t  p o s s i b l e  w o r l d s .  But i f  i t  r e f e r s ,  
r e l a t i v e  to  any p o s s i b l e  w o r ld ,  t o  th e  p r o p e r t y  e x p re s s e d  
by t h e  p r e d i c a t e  ' i s  th e  c o l o r  of  th e  s k y ' , th e n  i t  
c e a s e s  t o  be a  n o n - r i g i d  d e s i g n a t o r  a t  a l l .  I t  r e f e r s  t o  
t h e  same p r o p e r t y  r e l a t i v e  t o  each p o s s i b l e  w o r ld i  th e  
p r o p e r t y  p o s s e s s e d  by b lu e  t h i n g s  i n  w o r ld s  where th e  sky  
i s  b lu e ,  by g re e n  t h i n g s  in  w or ld s  where th e  sky  i s  g r e e n ,  
e t c .  Second ly ,  th e  p r o p e r t y  e x p re s s e d  by th e  p r e d i c a t e  
' i s  th e  c o l o r  o f  th e  s k y '  i s n ' t  even a  c o l o r ; i t ' s  a  
p r o p e r t y  p o s s e s s e d  by d i f f e r e n t - c o l o r e d  t h i n g s ,  depend ing  
on th e  c o l o r  o f  th e  sk y  in  t h e  p o s s i b l e  world  we happen 
t o  c o n s i d e r . ^ C l e a r l y ,  we a r e  n o t  i d e n t i f y i n g  t h i s  p r o ­
p e r t y  w i th  t h e  c o l o r  b lu e  when we s a y  "Blue i s  t h e  c o l o r  
o f  th e  s k y . "  R a th e r ,  w e ' r e  i d e n t i f y i n g  t h e  c o l o r  b lu e  
w i th  t h e  c o l o r  o f  th e  sk y  in  th e  a c t u a l  w o r ld — i . e . ,  w i th  
th e  p r o p e r t y  e x p re s se d  by ' i s  th e  c o l o r  o f  th e  sk y  ( a t  
a ) ' .

So th e  r e f e r r i n g  e x p r e s s io n s  i n  "Blue i s  t h e  c o l o r  
o f  th e  sky" a r e  u n d e r s to o d  t o  d e s i g n a t e ,  r e s p e c t i v e l y ,  th e  
p r o p e r t i e s  e x p re s s e d  by the  p r e d i c a t e s  ' i s  b l u e '  and ' i s  
th e  c o l o r  o f  th e  sky  ( a t  a ) ' .  These two p r e d i c a t e s  a r e  
n o t  synonymous, b u t  t h e y  do have th e  same i n t e n s i o n .  I n  
any p o s s i b l e  w o r ld ,  som eth ing  i s  b lu e  i f  and o n ly  i f  i t  
i s  th e  c o l o r  o f  our  w o r l d ' s  sk y .  So i t  t u r n s  ou t  t h a t  
t h e  SI c r i t e r i o n  does indeed  u n d e r l i e  th e  c o n t i n g e n t  
i d e n t i t y  "Blue i s  the  c o l o r  o f  th e  s k y , "  s i n c e  th e  c r i t e r ­
io n  i s  met by th e  p r e d i c a t e s  c o r r e s p o n d in g  t o  t h e  te rm s 
' b l u e '  and ' t h e  c o l o r  o f  th e  s k y ' .

This  same l i n e  o f  r e a s o n i n g  a p p l i e s  t o  any c o n t i n ­
g e n t  p r o p e r t y  i d e n t i t y ,  s i n c e  th e  argum ent d o e s n ' t  d e ­
pend upon any p e c u l i a r i t i e s  o f  t h e  s t a t e m e n t  "Blue i s  
th e  c o l o r  o f  t h e  s k y , "  C o n s id e r  a n o t h e r  example;
7) T ru th  i s  P l a t o ' s  f a v o r i t e  p r o p e r t y .
An argument e x a c t l y  a n a lo g o u s  t o  th e  one above w i l l  
show t h a t  th e  p r e d i c a t e  'h a s  P l a t o ' s - p r o p e r t y  ( a t  a ) '  i s
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u n d e r s to o d  as e x p r e s s i n g  th e  p r o p e r t y  d e s i g n a t e d  "by 
' P l a t o ' s  f a v o r i t e  p r o p e r ty * .  Of c o u r s e ,  th e  p r e d i c a t e  
' i s  t r u e '  i s  u n d e r s to o d  as  e x p r e s s i n g  th e  p r o p e r t y  d e s i g ­
n a t e d  by ' t r u t h * .  As i n  th e  e a r l i e r  example, t h e  SI 
c r i t e r i o n  i s  met by th e s e  two p r e d i c a t e s *  in  any p o s s i b l e  
w o r ld ,  som e th ing  i s  t r u e  i f  and o n ly  i f  i t  has P l a t o ' s  
t’n v o r iU ;  p r o p e r l y  ( a t  a ) .  S ta te m e n t  7* and c o n t i n g e n t  
p r o p e r t y  i d e n t i t i e s  in  g e n e r a l ,  meet t h e  SI c r i t e r i o n .

We can u n d e r s t a n d  why th e  SI c r i t e r i o n  i s  met when 
we n o t i c e  t h a t  n o n - r i g i d  p r o p e r t y - d e s i g n a t o r s  t y p i c a l l y  
make m en t ion  o f  c e r t a i n  s p e c i f i c  o b j e c t s * t h e  sk y ,  P l a t o ,  
e t c .  T h is  f e a t u r e  o f  a n o n - r i g i d  d e s i g n a t o r  i s  p r e c i s e l y  
what makes i t  n o n - r i g i d ;  i t  depends f o r  i t s  r e f e r e n c e  on 
th e  n a t u r e  o f  th e  o b j e c t s  i t  m e n t io n s .  So i t  d e s i g n a t e s  
d i f f e r e n t  p r o p e r t i e s  r e l a t i v e  to  d i f f e r e n t  w o r ld s ,  s i n c e  
t h e  n a t u r e  o f  t h e  o b j e c t s  i t  m en tions  v a r i e s  from one 
world  t o  a n o t h e r .  T h is  o b je c t -d e p e n d e n c e  i s  h e ld  c o n s t a n t ,  
so  t o  s p e ak ,  when we c o n s t r u c t  a r i g i d  d e s i g n a t o r  from a 
n o n - r i g i d  d e s i g n a t o r  by append ing  t h e  p h ra s e  ' a t  a* .  
A c c o rd in g ly ,  th e  p r e d i c a t e s  ' i s  b l u e '  and ' i s  th e  c o l o r  
o f  th e  sky  ( a t  a ) '  do n o t  d iv e rg e  i n  t h e i r  i n t e n s i o n .  
R e l a t i v e  to  any p o s s i b l e  w o r ld ,  th e  e x t e n s i o n  o f  t h e  
l a t t e r  p r e d i c a t e  s t i l l  depends on th e  n a t u r e  o f  o u r  
w o r l d ' s  sky .

We can ,  as  I  m en tioned  above,  go on t o  i d e n t i f y  
p r o p e r t i e s  w i th  i n t e n s i o n s ,  t h e r e b y . t r e a t i n g  p r o p e r t i e s  
as  f u n c t i o n s  from p o s s i b l e  w orlds  t o  s e t s  o f  i n d i v i d u a l s .  
This  approach  i s  a t t r a c t i v e  f o r  s e v e r a l  r e a s o n s .  To 
m en t ion  two p ro m in en t  ones ,  1) i t  a l lo w  us t o  a d o p t  an 
o n t o l o g i c a l l y  econom ica l  approach  t o  p r o p e r t i e s  ( o f  c o u r s e  
we may w ish  u l t i m a t e l y  t o  ad o p t  a s i m i l a r  o n t o l o g i c a l -  
r e d u c t i v e  approach  to  p o s s i b l e  w orlds  as w e l l ) ,  and 2) 
i t  conforms w i t h ,  and g iv e s  a  t h e o r e t i c a l  b a s i s  f o r ,  t h e  
SI  c r i t e r i o n .  But w h e th e r  o r  n o t  we i d e n t i f y  p r o p e r t i e s  
w i th  i n t e n s i o n s ,  my p r e s e n t  c l a im  i s  t h a t  th e  SI c r i t e r ­
io n  does c a p t u r e  our fu n d am e n ta l  i n t u i t i o n s  a b o u t  p r o p e r t y



59

i d e n t i t y ,  i n c l u d i n g  c o n t i n g e n t  p r o p e r t y  i d e n t i t i e s .
F i n a l l y ,  i f  the  above d i s c u s s i o n  o f  c o n t i n g e n t  

p r o p e r t y - i d e n t i t i e s  i s  c o r r e c t ,  th e n  t h e r e  sh o u ld  be two 
p o s s i b l e  fo rm a l  r e n d e r i n g s  of  th e  s t a t e m e n t  "Blue i s  t h e  
c o l o r  o f  th e  s k y . "  One fo rm a l  v e r s i o n  would r e f l e c t  ou r  
a c t u a l  normal linage o f  t h i s  s t a t e m e n t .  The o t h e r  would 
r e p r e s e n t  l.ho anr .er l . ion t h a t  t h e  p r o p e r t y  b lu e  i s  i d e n ­
t i c a l  t o  the  p r o p e r t y  b e in g  s k y - c o l o r e d — i . e . ,  t h e  f a l s e  
a s s e r t i o n  t h a t  b lu e  i s  i d e n t i c a l  t o  th e  p r o p e r t y  p o s s e s s e d  
by g r e e n  t h i n g s  i n  p o s s i b l e  w o r ld s  where th e  sky  i s  g r e e n ,  
by o range t h i n g s  i n  w orlds  w i th  an orange sky ,  e t c .  I  
s h a l l  now b r i e f l y  i n d i c a t e  th e  fo rm a l  r e p r e s e n t a t i o n s  
o f  t h e s e  two a l t e r n a t i v e  i n t e r p r e t a t i o n s .

For s i m p l i c i t y  we w i l l  t r e a t  p r o p e r t i e s  as  f u n c t i o n s  
from p o s s i b l e  w or lds  t o  s e t s  o f  i n d i v i d u a l s .  (T h i s  t r e a t ­
ment can  be a v o id ed ,  by i n t r o d u c i n g  n o t a t i o n  t o  r e p r e s e n t  
th e  p r o p e r t y  which c o r r e s p o n d s  t o  a  g iv e n  f u n c t i o n  from 
p o s s i b l e  w or lds  t o  se t 's  o f  i n d i v i d u a l s . )  F i s  t h e  s e t  o f  
such f u n c t i o n s .  L e t  ' f  be a  v a r i a b l e  f u n c t i o n - l e t t e r  
r a n g in g  over  th e  f u n c t i o n s  i n  F, 'w* a v a r i a b l e  r a n g in g  
over  p o s s i b l e  w o r ld s ,  ' s '  a  name f o r  th e  sky ,  and ' a '  
a  name f o r  th e  a c t u a l  w o r ld .  ' I '  i s  th e  d e f i n i t e - d e s c r i p -  
t i o n  o p e r a t o r .  Tw i s  t h e  t r u t h - o p e r a t o r j  i t  o p e r a t e s  on 
a  s t a t e m e n t  t o  form the  a s s e r t i o n  t h a t  th e  g iv e n  s t a t e ­
ment i s  t r u e  in  t h e  p o s s i b l e  w or ld  w. 'Mem' i s  t h e  p r e d ­
i c a t e  f o r  s e t - t h e o r e t i c a l  membership,  'Blu* th e  p r e d i c a t e  
f o r  ' i s  b lu e * ,  and 'C o lo r s im '  t h e  p r e d i c a t e  f o r  ' i s  c o l o r -  
s i m i l a r  t o * .

We d e s i g n a t e  th e  p r o p e r t y  b l u e ,  o r  b l u e n e s s ,  as  
f o l l o w s .
( I f ) (  (w ) (x ) (  M em (x ,f (w)) i f f  Tw( B lu e (x ) )  ) )

Now c o n s i d e r  th e  p r o p e r t y  e x p re s s e d  by ' i s  th e  
c o l o r  o f  t h e  s k y ' ,  in  th e  s e n s e  t h a t ' s  n o t  s p e c i f i c  t o  
ou r  w o r l d ' s  s k y —v i z . ,  th e  p r o p e r t y  which a  t h i n g . p o s ­
s e s s e s  a t  a  world j u s t  i n  c a s e  i t  has  the  c o l o r  o f  t h a t
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w o r l d ' s  sk y .  We d e s i g n a t e  t h i s  p r o p e r t y  t h i s  way*
( I f ) (  (w) ( x )( Mem{x, f (w ) )  i f f  Tw( C o l o r s i m ( x , s )) ) )
Now f o r  th e  second p r o p e r t y  e x p r e s s e d  by ' i s  t h e  c o l o r  
o f  t h e  s k y * — th e  p r o p e r t y  which a  t h i n g  p o s s e s s e s  a t  a 
w or ld  j u s t  i n  ca se  i t ' s  b lu e  i n  t h a t  w o r ld .  L e t  C be 
th e  c l a s s  o f  c o l o r  p r o p e r t i e s — i . e . ,  th e  s u b s e t  o f  P 
which c o n t a i n s  th e  p r o p e r t i e s  b lu e n e s s ,  r e d n e s s ,  y e l lo w -  
n e s s ,  e t c .  We r e p r e s e n t  th e  second p r o p e r t y  e x p re s s e d  
by ' i s  t h e  c o l o r  o f  th e  s k y '  as  f o l l o w s :
( I f ) (  Mem(f,C) & (x ) (  M em (x ,f (a ) )  i f f  Ta ( C o l o r s i m ( x , s ) )  ) ) 
The i d e n t i t y  s t a t e m e n t  c o n t a i n i n g  th e  f i r s t  and t h i r d  o f  
t h e s e  e x p r e s s i o n s  i s  t r u e ,  and th e  i d e n t i t y  c o n t a i n i n g  
th e  f i r s t  and second i s  f a l s e .

S e c t i o n  2

We r e t u r n  now t o  m i c r o r e d u c t i v e  i d e n t i t y  s t a t e m e n t s  
of th e  s o r t  which a r e  ad v o c a te d  by p ro p o n e n ts  o f  th e  N-D 
a rgum en t .  I f  we d i s c o v e r  a c o r r e l a t i o n  law c o n n e c t i n g  
p a i n  and some p h y s io c h e m ic a l  p r o p e r t y  P, may we th e n  go 
on t o  i d e n t i f y  t h e s e  two p r o p e r t i e s ?  A ccord ing  t o  t h e  
SI c r i t e r i o n ,  we may do so o n ly  i f  t h e  p r e d i c a t e s  ' i s  i n  
p a i n '  and 'h a s  P '  have th e  same i n t e n s i o n —v i z . ,  th e  
same e x t e n s i o n  i n  a l l  p o s s i b l e  w o r l d s . ^  But i t  i s  c l e a r  
t h a t  t h e y  do n o t  have th e  same i n t e n s i o n ,  s i n c e  we can  
imagine  p o s s i b l e  w orlds  i n  which t h e r e  a r e  co n s c io u s  
b e in g s  which e x p e r i e n c e  p a i n ,  w i th  a l l  i t s  phenomenal 
f e a t u r e s  and  b e h a v i o r a l  symptoms, b u t  which d i f f e r  r a d i ­
c a l l y  from us i n  t h e i r  " n e u ro p h y s i o lo g y . "  P e rh ap s  t h e y  
a r e  b i o l o g i c a l  o rganism s which e x p e r i e n c e  p a i n  i n  a 
p h y s i o c h e m i c a l l y  d i f f e r e n t  way th a n  we do (such  o rgan ism s 
may w e l l  e x i s t  i n  the  a c t u a l  w o r l d ) , o r  p e rh a p s  t h e y  a r e  
b e in g s  which a r e  p h y s i c a l l y  so  d i f f e r e n t  from us  t h a t  we 
w o u l d n ' t  c a l l  them organ ism s a t  a l l .

The same i s  t r u e  f o r  t e m p e r a tu r e  and mean k i n e t i c  
en e rg y .  We can imagine p o s s i b l e  w o r ld s  i n  which macro­
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s c o p i c  o b j e c t s  obey a l l  t h e  laws o f  the rm odynam ics ,  b u t  
i n  which  th e  o b j e c t s  a r e  composed o f  d i f f e r e n t  e n t i t i e s ,  
governed  by d i f f e r e n t  la w s ,  t h a n  th e  e n t i t i e s  and laws 
p o s t u l a t e d  by c u r r e n t  c h e m i s t r y  and p h y s i c s .

These c o n s i d e r a t i o n s  seem a p p l i c a b l e  t o  v i r t u a l l y  
a l l  c a s e s  o f  m i c r o r e d u c t i o n .  C o n s id e r  any two t h e o r i e s  
Ti and T2 , where T2 i s  m ic ro re d u c e d  t o  T ^ . R e l a t i v e  t o  
T ^ , t h e  e n t i t i e s  and p r o p e r t i e s  o f  T2 a r e  " m a c ro s c o p ic . "
50 i t  seems t h a t  i t  w i l l  a lw ays  be p o s s i b l e  t o  im agine  
p o s s i b l e  w o r ld s  i n  which 1) t h e r e  a r e  e n t i t i e s  "macro-  
s c o p i c a l l y "  s i m i l a r  t o  t h o s e  o f  Tg— e n t i t i e s  which  obey 
a l l  t h e  laws o f  T2 , b u t  2) t h e  m i c r o - t h e o r y  u n d e r l y i n g  
T2 i s  r a d i c a l l y  d i f f e r e n t  from T^, So a c c o r d in g  t o  t h e
51 c r i t e r i o n ,  th e  c o n n e c t i n g  p r i n c i p l e s  used  i n  m i c r o r e ­
d u c t i o n  w i l l  n o t  be b ased  on i d e n t i t y  o f  th e  c o r r e l a t e d  
p r o p e r t i e s .

Three  p o t e n t i a l  l i n e s  o f  r e p l y  a g a i n s t  t h i s  a r g u ­
ment come t o  mind. The f i r s t  i s  t o  deny t h a t  i t ' s  a lways 
p o s s i b l e  f o r  e n t i t i e s  t o  be " m a c r o s c o p i c a l ly "  s i m i l a r  t o  
t h o s e  o f  Tg and y e t  t o  be composed o f  m i c r o - e n t i t i e s  
whose g o v e r n in g  laws d i f f e r  from T^, The second  i s  t o  
deny  t h a t  te rm s  d e s i g n a t i n g  T2 p r o p e r t i e s  a r e  r i g i d  
d e s i g n a t o r s ,  and t o  c l a im  t h a t  T2 p r o p e r t i e s  a r e  c o n t i n - .  
g e n t l y  i d e n t i c a l  t o  t h e  c o r r e l a t e d  T^ p r o p e r t i e s ,  j u s t  as 
th e  c o l o r  o f  t h e  sky  i s  c o n t i n g e n t l y  i d e n t i c a l  t o  b l u e .
For  exam ple ,  i t  m ig h t  be h e l d  t h a t  '.'pain*' d e s i g n a t e s  
n e u r a l  p r o p e r t y  P i n  o u r  w o r ld ,  b u t  t h a t  i t  d e s i g n a t e s  
d i f f e r e n t  p r o p e r t i e s  i n  o t h e r  p o s s i b l e  w o r l d s .  The t h i r d  
l i n e  o f  r e p l y  ad m its  t h a t  names o f  T2 p r o p e r t i e s  a r e  r i g i d  
d e s i g n a t o r s ,  and i t  a d m its  t h a t  e n t i t i e s  can be m acrosco ­
p i c a l l y  s i m i l a r  t o  th o s e  o f  T2 w h i l e  h a v in g  a  r a d i c a l l y  
d i f f e r e n t  m i c r o - s t r u c t u r e , b u t  i t  a s s e r t s  t h a t  such  
e n t i t i e s  d o n ' t  r e a l l y  p o s s e s s  T2 p r o p e r t i e s }  t h e  a p p ro ­
p r i a t e  T^ p r o p e r t y  i s  h e ld  t o  be a  c r i t e r i o n  f o r  ;fche 
a c t u a l  p o s s e s s i o n  o f  t h e  c o r r e l a t e d  T2 p r o p e r t y .  For  
exam ple ,  i t  m ig h t  be h e l d  t h a t  e n t i t i e s  in  o t h e r  p o s s i b l e
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w orlds  d o n ' t  r e a l l y  have a  c e r t a i n  t e m p e r a tu r e  u n l e s s
th e y  a r e  composed o f  m o le c u le s ,  and u n l e s s  th e  m o le c u le s  >
have t h e  a p p r o p r i a t e  mean k i n e t i c  e n e rg y .

X know o f  no argument i n  f a v o r  o f  th e  f i r s t  l i n e  
o f  r e p l y ,  so I  w i l l  n o t  d i s c u s s  i t  f u r t h e r .  The second 
l i n e  has  been ad v o c a te d  e x p l i c i t l y  by David Lew is ,  w i th  
r e s p b c t  to  m e n ta l  p r o p e r t i e s  such  as  p a i n .  "The d e f i n i ­
t i v e  c h a r a c t e r i s t i c  o f  any ( s o r t  o f )  e x p e r i e n c e  i s  i t s  
c a u s a l  r o l e ,  i t s  syndrome of  most t y p i c a l  c a u s e s  and 
e f f e c t s , "  he s a y s . ?  So i f  t h e  m a t e r i a l i s t  i s  r i g h t  i n  
m a i n t a i n i n g  t h a t  th e  r e l e v a n t  c a u s a l  r o l e s  a r e  occup ied  
by c e r t a i n  p h y s i c a l  s t a t e s ,  th e n  we sh o u ld  i d e n t i f y  an 
e x p e r i e n c e - t y p e  w i th  th e  c o r r e l a t e d  p h y s i c a l  s t a t e - t y p e ,  
a c c o r d in g  t o  Lew is .  The i d e n t i t y  w i l l  be c o n t i n g e n t ,  o f  
c o u r s e ,  b ecau se  t h e  c a u s a l  r o l e  d e f i n i t i v e  o f  th e  e x p e r ­
ie n c e  w i l l  be occup ied  by d i f f e r e n t  s t a t e - t y p e s  i n  d i f f e ­
r e n t  p o s s i b l e  w o r l d s .  Thus, e x p e r i e n c e - p r e d i c a t e s  l i k e  
* p a in '  m ust  be viewed as  n o n - r i g i d  d e s i g n a t o r s .  They 
d e s i g n a t e  d i f f e r e n t  p r o p e r t i e s  i n  d i f f e r e n t  p o s s i b l e  
w o r l d s .

There  a r e  s e v e r a l  p rob lem s w i th  L ew is '  a rgum ent .
F i r s t ,  i t  seems c l e a r  t h a t  c a u s a l  r o l e s  a r e  n o t  th e  
d e f i n i t i v e  c h a r a c t e r i s t i c  o f  many s o r t s  o f  e x p e r i e n c e s .
P a in  i s  an e x c e l l e n t  exam ple .  The d e f i n i t i v e  c h a r a c t e r ­
i s t i c  o f  p a i n  i s  no more n o r  l e s s  th a n  th e  f e e l  o f  p a i n — 
th e  phenomenal e v e n t  w i th  which we a r e  a c q u a i n t e d  non-  
i n f  e r e n t i a l l y  i n  our  c a s e ,  and which we i n f e r e n t i a l l y  
a t t r i b u t e  t o  o t h e r s .  To be s u r e ,  we l e a r n  t o  u se  th e  
c o n c e p t  "p a in "  by l e a r n i n g  i t s  t y p i c a l  c a u s e s  and e f f e c t s ,  
b u t  th e  f a c t  rem ains  t h a t  th e  "raw f e e l "  a s s o c i a t e d  w i th  
p a i n  i s  t h e  key  c r i t e r i o n  which d e t e r m in e s  w h e th e r  p a i n  
i s  r e a l l y  p r e s e n t  in  an o rgan ism  o r  n o t .  We can  imagine 
b e in g s  which undergo  s t a t e s  t h a t  have t h e  c a u s a l  r o l e  o f  
p a i n ,  b u t  which d o n ' t  f e e l  p a i n —p erh a p s  t h e y  d o n ' t  f e e l  
a n y t h i n g .  Such b e in g s  co u ld  p e rh a p s  be s a i d  t o  " e x h i b i t  
p a i n  b e h a v i o r , "  b u t  i t  seems q u i t e  c l e a r  t h a t  t h e y
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w o u l d n ' t  f e e l  p a i n .
But l e t ' s  s e t  a s i d e  th e  problems of  th e  phenomenal 

a s p e c t  o f  ou r  m en ta l  l i f e .  I t  does s e e m - t ru e  t h a t  c e r ­
t a i n  m e n ta l  s t a t e s ,  p a r t i c u l a r l y  some t h a t  i n v o lv e  i n t e n -  
t i o n a l i t y ,  have d e f i n i t i v e  c a u s a l  r o l e s .  Wants and b e ­
l i e f s ,  f o r  example,  p e rh ap s  can be viewed a s  s t a t e s  
which tend  to  cause  c e r t a i n  a p p r o p r i a t e  a c t i o n s .  (Thus,  
i f  a  p e r s o n  wants  som eth ing  and he b e l i e v e s  t h a t  a c e r ­
t a i n  a c t i o n  A w i l l  b r i n g  ab o u t  th e  want,  th e n  t h i s  w an t-  
b e l i e f  complex i s  l i k e l y  to  r e s u l t  in  h i s  d o in g  A .)  We 
come now t o  th e  second o b j e c t i o n  to  Lewis '  argum ent!  i t  
d o e s n ' t  f o l l o w  from th e  f a c t  t h a t  th e  d e f i n i t i v e  c h a r a c ­
t e r i s t i c  o f  a  c e r t a i n  m e n ta l  p r o p e r t y  i s  i t s  c a u s a l  r o l e ,  
t h a t  t h i s  m e n ta l  p r o p e r t y  i s  c o n t i n g e n t l y  i d e n t i c a l  w i th  
a  p h y s i c a l  p r o p e r t y  which happens t o  occupy th e  same 
c a u s a l  r o l e .®  On the  c o n t r a r y ;  why c a n ' t  we s a y  t h a t  th e  
t y p i c a l  c a u s e s  and e f f e c t s  o f  a  p a r t i c u l a r  m e n ta l  p r o ­
p e r t y  a r e  a l s o  the  t y p i c a l  c a u s e s  and e f f e c t s  of th e  
d i s t i n c t  n o m o lo g ic a l ly  c o r r e l a t e d  p h y s i c a l  p r o p e r t y ?  (A 
p a r t i c u l a r  a c t i o n ,  f o r  example,  m igh t  be ca u sed  by a 
p a r t i c u l a r  want and by a  n e u r a l  e v e n t  s im u l ta n e o u s  w i th  
th e  o c c u r re n c e  o f  th e  w a n t . )

Lewis h i m s e l f  c o n s i d e r s  a  d u a l  c a u s a t i o n  view o f  
t h i s  s o r t ,  which he l a b e l s  a  b rand  o f  ep iphenom enalism .
He co n ten d s  -that i t  i s  u n s a t i s f a c t o r y ,  f o r  two r e a s o n s  t 
1) "At b e s t ,  t h i s  p o s i t i o n  y i e l d s  n o n p h y s ic a l  e x p e r i e n c e s  
a l o n g s i d e  t h e  p h y s i c a l  e x p e r i e n c e s ,  d u p l i c a t i n g  them, 
which i s  n o t  what i t s  a d v o c a te s  i n t e n d " ;  2) "The p o s i t i o n  
e x p l o i t s  a  f la w  i n  th e  s t a n d a r d  r e g u l a r i t y  t h e o r y  o f  
c a u s e .  We know on o t h e r  g rounds  t h a t  th e  t h e o r y  must be 
c o r r e c t e d  t o  d i s c r i m i n a t e  between genu ine  c a u se s  and th e  
s p u r io u s  c a u s e s  which a r e  t h e i r  epiphenomenal  c o r r e l a t e s .  
(The "power on" l i g h t  does n o t  cause  th e  m otor  t o  go, 
even i f  i t  i s  a  l a w f u l l y  p e r f e c t  c o r r e l a t e  o f  t h e , e l e c ­
t r i c  c u r r e n t  t h a t  r e a l l y  c a u s e s  th e  motor  t o  g o . ) " 9
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The d u a l  c a u s a t i o n  v iew I 'm  s u g g e s t i n g ,  and th e  
r e l a t i o n  o f  t h i s  view t o  t r a d i t i o n a l  ep iphenom enal ism ,  
w i l l  be d i s c u s s e d  a t  l e n g t h  i n  c h a p t e r  VI. For  t h e  
p r e s e n t ,  I ' l l  o n ly  s k e t c h  a  b r i e f  r e p l y  t o  L ew is '  two 
p o i n t s .  His f i r s t  p o i n t  i s  t h a t  t h e  p o s i t i o n  y i e l d s  non­
p h y s i c a l  e x p e r i e n c e s  a l o n g s i d e  p h y s i c a l  e x p e r i e n c e s ,  which 
i s  n o t  w h a t ' s  i n t e n d e d .  But why sh o u ld  t h e  d u a l  ca u se  
t h e o r i s t  a d m it  t h a t  t h e  p h y s i c a l  e v e n t - t y p e s  i n  q u e s t i o n  
a r e  e x p e r i e n c e s ? The t h e o r i s t  ad m its  t h a t  a  p h y s i c a l  
e v e n t - t y p e  can  occupy th e  c a u s a l  r o l e  t h a t ' s  occup ied  by 
an e x p e r i e n c e - t y p e ,  b u t  he d e n i e s  t h a t  th e  p h y s i c a l  e v e n t -  
ty p e  i s  i t s e l f  an  e x p e r i e n c e .  So Lewis i s  s im p ly  a s s e r ­
t i n g  what  t h e  d u a l  c a u s a t i o n  v iew d e n i e s .

L ew is '  second p o i n t  in v o k e s  t h e  d i s t i n c t i o n  b e ­
tween g e n u in e  and s p u r i o u s  c a u s e s , He a s s e r t s  t h a t  men­
t a l  c a u s e s ,  on th e  p ro p o sed  d u a l  c a u s a t i o n  v iew ,  a r e  
r e a l l y  s p u r i o u s  c a u s e s .  I . e . ,  t h e y  a r e  th e m s e lv e s  caused  
by t h e  r e l e v a n t  p h y s i c a l  e v e n t s  ( j u s t  as  t h e  e l e c t r i c  
c u r r e n t  c a u s e s  t h e  "power on" l i g h t  t o  s w i t c h  o n ) ,  and 
th e y  a r e  n o t  t h e  gen u in e  c a u s e s  o f  any s u b s e q u e n t  a c t i o n s  
o r  e v e n t s  ( j u s t  as  t h e  "power on" l i g h t  does n o t  cause  
t h e  m oto r  t o  g o . )  T h is  p o i n t  would p e rh a p s  have some 
v a l i d i t y  a g a i n s t  a  d u a l  c a u s a t i o n  v iew which  h e l d  t h a t  
m e n ta l  e v e n t s  a r e  th e m se lv e s  caused  by th e  s im u l t a n e o u s ,  
n o m o l o g i c a l l y  c o r r e l a t e d  p h y s i c a l  e v e n t s .  (The "power 
on" l i g h t  i s  a  s p u r i o u s  cau se  o f  th e  m o t o r ' s  r u n n in g  b e ­
c au se  i t  i s  i t s e l f  c au sed  by th e  r e a l  c a u se  o f  t h e  mo­
t o r ' s  r u n n i n g — th e  e l e c t r i c  c u r r e n t . )  But t h e  d u a l  c a u ­
s a t i o n  t h e o r i s t  can deny t h a t  p h y s i c a l  e v e n t s  c au se  th e  
n o m o l o g i c a l l y  c o r r e l a t e d  m e n ta l  e v e n t s .  I n  s u p p o r t  o f  
h i s  d e n i a l ,  he can  invoke  th e  p a r t - w h o l e  s u p e rv e n ie n c e  
p r i n c i p l e ,  which i n  e f f e c t  a s s e r t s  a  n e c e s s a r y  c o n n e c t i o n  
between  t h e  p h y s i c a l  and t h e  m e n ta l  o f  t h e  s o r t  which  
does  n o t  o b t a i n  between ca u se  and e f f e c t .  The ' ' ' s p u r io u s  
ca u se "  a rgum ent  co u ld  t h u s  be a v o id e d .  (More on t h i s  
p o i n t  i n  c h a p t e r  V I . )
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S in ce  Lewis has f a i l e d  t o  r u l e  o u t  t h e  d u a l  c a u ­
s a t i o n  v iew , he has n o t  shown t h a t  t h e  a l l e g e d  c o n t i n g e n t  
i d e n t i t y  o f  m e n ta l  e v e n t - t y p e s  w i th  p h y s i c a l  e v e n t - t y p e s  
i s  a  consequence  o f  h i s  p re m is e  t h a t  m e n ta l  e v e n t - t y p e s  
have d e f i n i t i v e  c a u s a l  r o l e s .  And i n  any c a s e ,  I  have 
a l r e a d y  a rgued  t h a t  we have in d e p e n d e n t  r e a s o n  t o  r e j e c t  
th e  p rem is e  as  i t  a p p l i e s  t o  many m e n ta l  e v e n t - t y p e s .
I  come now .to a  t h i r d  d i f f i c u l t y  w i th  L ew is '  a rgum en t .
He i s  f o r c e d  to  deny th e  c o n t e n t i o n  t h a t  p a i n  i s  i d e n t i c a l  
t o  t h e  a t t r i b u t e  o f  h av in g  p a i n .  T h is  i s  b ec au se  he 
t a k e s  ' p a i n '  t o  be a  n o n - r i g i d  d e s i g n a t o r  o f  w h a te v e r  
p h y s i c a l  p r o p e r t y  happens to  occupy t h e  c a u s a l  r o l e  t h a t ' s  
( a l l e g e d l y )  d e f i n i t i v e  o f  p a i n ,  w h i le  he ad m its  t h a t  ' t h e  
a t t r i b u t e  o f  h a v in g  pain* i s  a  r i g i d  d e s i g n a t o r  o f  t h a t  
p r o p e r t y  which b e lo n g s ,  i n  any w o r ld ,  t o  w h a te v e r  t h i n g s  
have p a i n  i n  t h a t  w o r ld .  T h is  a p p ro ac h  i s  c o u n t e r i n t u i ­
t i v e ,  I n t u i t i v e l y ,  i t  seems c l e a r  t h a t  'p a in *  d e s i g n a t e s  
th e  same p r o p e r t y  as  ' t h e  a t t r i b u t e  o f  h a v in g  p a i n ' —v i z . ,  
t h a t  un iq u e  p r o p e r t y  which i s  e x p r e s s e d  by t h e  p r e d i c a t e  
' i s  i n  p a i n ' .  P a in  i s  t h e  p r o p e r t y  t h a t ' s  p o s s e s s e d ,  
i n  any  g iv e n  p o s s i b l e  w o r ld ,  by th e  i n d i v i d u a l s  t o  which 
th e  p r e d i c a t e  ' i s  in  p a i n '  a p p l i e s .

Compare ' p a i n '  to  ' t h e  c o l o r  o f  th e  s k y ' .  The 
l a t t e r  i s  a  n o n - r i g i d  p r o p e r t y  d e s i g n a t o r ,  a s  we saw. But 
th e  r e a so n  i s  c l e a r :  t h e  e x p r e s s i o n  i s  n o t  a  name b u t
a  d e f i n i t e  d e s c r i p t i o n ,  and i t  m en t io n s  a  s p e c i f i c  
e n t i t y  ( t h e  sky )  whose c h a r a c t e r i s t i c s  v a r y  from one 
w orld  t o  a n o t h e r .  S i m i l a r l y  f o r  ' P l a t o ' s  f a v o r i t e  p r o ­
p e r t y ' .  ' P a i n ' ,  on th e  o t h e r  hand ,  i s  a  name, and i t  
makes no m en t io n  o f  any s p e c i f i c  o b j e c t s  whose c h a r a c t e r ­
i s t i c s  change from one w o r ld  t o  a n o t h e r ,  such  as  th e  sk y  
o r  P l a t o .  So i t  seems r e a s o n a b l e  t o  t r e a t  ' p a i n '  a s  a 
r i g i d  d e s i g n a t o r .  This  ap p ro a c h  n o t  o n ly  conforms to  
our  i n t u i t i o n s , ,  b u t  i t  a l s o  r e f l e c t s  t h e  s h a r p  "d i s s im i ­
l a r i t y  be tween  ' p a i n 1 and ' t h e  c o l o r  o f  th e  sky ' .*-*
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Although I  have r e j e c t e d  Lew is '  p o s i t i o n ,  I  wish  
t o  emphasize a  c e r t a i n  "basic i n t u i t i o n  t h a t  i s  r e f l e c t e d  ? 
in, h i s  v iew, which I  to o  s e ek  t o  c a p t u r e .  The i n t u i t i o n ,  
which was d i s c u s s e d  a t  t h e  end o f  c h a p t e r  I I ,  i s  t h i s !  
a l th o u g h  i t ' s  p o s s i b l e  f o r  m e n ta l  p r o p e r t i e s  l i k e  p a i n  to  
co r r e s p o n d  to  d i f f e r e n t  p h y s i c a l  p r o p e r t i e s  th a n  th o s e  to  
which t h e y  co r re sp o n d  in  th e  a c t u a l  w o r ld ,  i t ' s  t r u e  
n o n e t h e l e s s  t h a t  i n  th e  a c t u a l  w o r ld ,  and i n  p o s s i b l e  
w o r ld s  t h a t  a r e  " n o m o lo g ic a l ly  a c c e s s i b l e "  from th e  a c ­
t u a l  w o r ld ,  p a i n  i s  " n o th i n g  more th an "  th e  c o r r e l a t e d  
p h y s i c a l  p r o p e r t y .  Lewis c a p t u r e s  t h i s  i n t u i t i o n  i n  th e  
c o n t e n t i o n  t h a t  ' p a i n 1 i s  a  n o n - r i g i d  d e s i g n a t o r ,  whose 
des igna tum  i n  th e  a c t u a l  w orld  i s  n e u r a l  p r o p e r t y  P. I  
c o n te n d ,  on th e  o t h e r  hand ,  t h a t  th e  i n t u i t i o n  i s  s u c c e s s ­
f u l l y  c a p t u r e d  by th e  p a r t - w h o l e  s u p e rv e n ie n c e  p r i n c i p l e ,  
as  a p p l i e d  t o  p s y c h o p h y s i c a l  c o r r e l a t i o n  la w s .  I f  p a in  
c o r r e l a t e s  w i th  n e u r a l  p r o p e r t y  P i n  a l l  w or ld s  i n  which 
t h e  laws o f  n a t u r a l  s c i e n c e  o b t a i n  and in  which th e  o n ly  
indecom pos ib le  e n t i t i e s  a r e  th o s e  p o s t u l a t e d  by n a t u r a l  
s c i e n c e ,  th e n  i t  seems r e a s o n a b l e  t o  a s s e r t  t h a t  p a in  i s  
" n o th in g  more th an "  p r o p e r t y  P.

S e c t i o n  3

I  t u r n  now to  a  second p o t e n t i a l  r e p l y  t o  my a r g u ­
ment t h a t  m i c r o r e d u c t i v e l y  c o r r e l a t e d  p r o p e r t i e s  a r e  n o t  
i d e n t i c a l .  This  r e p l y  h as  n o t  been  fo rm u la te d  as  an
e x p l i c i t  a rgument,  a s  f a r  as I  knew, b u t  i t  i s  a t  l e a s t

12  1 3
s u g g e s te d  by K r ip k e ,  and p e rh ap s  a l s o  by Putnam. J
The r e p l y  i s  t h i s :  I t ' s  t r u e  t h a t  the  SI c r i t e r i o n  must
be met i f  m i c r o r e d u c t i v e l y  c o r r e l a t e d  p r o p e r t i e s  a r e  
t o  c o u n t  as i d e n t i c a l ,  and i t ' s  Lruo t.hal. names o f  p r o ­
p e r t i e s  a r e  r i g i d  d e s i g n a t o r s .  Thus, i d e n t i t i e s  l i k e  
"P a in  i s  p r o p e r t y  P" and "Tem pera tu re  i s  moan k i n e t i c  
energy"  a r e  t r u e  i n  a l l  p o s s i b l e  w o r ld s  i f  t h e y ' r e  t r u e  
a t  a l l .  But i n  f a c t ,  t h e s e  a s s e r t i o n s  a r e  t r u e  i n  a l l
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p o s s i b l e  w o r l d s .  An o b j e c t  d o e s n ' t  r e a l l y  have  a  p a r t i ­
c u l a r  t e m p e r a tu r e  u n l e s s  i t ' s  composed o f  m o l e c u l e s ,  and 
t h e s e  m o le c u le s  have t h e  p r o p e r  mean k i n e t i c  e n e rg y .  
L ik e w is e ,  an  e n t i t y  d o e s n ' t  r e a l l y  have p a i n  u n l e s s  i t  
has  t h e  n e u r a l  p r o p e r t y  P. Now, p e r h a p s  t h e r e  a r e  p o s ­
s i b l e  w o r ld s  in  which  c e r t a i n  e n t i t i e s  a r e  m a c r o s c o p i -  
c a l l y  s i m i l a r  t o  th o s e  in  th e  a c t u a l  w o r ld ,  b u t  m ic r o ­
s c o p i c a l l y  q u i t e  d i f f e r e n t .  Thus, t h e r e  m ig h t  be o b j e c t s  
w i th  p r o p e r t i e s  t h a t  a r e  m a c r o s c o p i c a l l y  i n d i s t i n g u i s h ­
a b l e  from te m p e r a tu r e  o r  from p a i n ,  and w hich  d o n ' t  c o r ­
r e l a t e  r e s p e c t i v e l y  w i th  mean m o le c u l a r  k i n e t i c  e n e rg y  and 
w i th  p r o p e r t y  P. But t h e s e  m a c ro sc o p ic  p r o p e r t i e s  would 
n o t  a c t u a l l y  be t e m p e r a t u r e  and p a i n ,  s i n c e  g e n u in e  tem­
p e r a t u r e  i s  mean k i n e t i c  e n e rg y  and g en u in e  p a i n  i s  
p r o p e r t y  P.

T h is  p o s i t i o n  can  be f o r m u l a t e d  i n  g e n e r a l  t e rm s ,  
as  f o l l o w s . Suppose t h e o r y  T2 r e d u c e s  t o  t h e o r y  T^ v i a  
c o n n e c t i n g  p r i n c i p l e s  **et an<* ^2 ^wo Pr o ”
p e r t i e s  whose c o r r e l a t i o n  i s  a s s e r t e d  by the  p r i n c i p l e s  
Hi g* su c h  t h a t  P i  i s  a  p r o p e r t y  r e c o g n i s e d  by Ti and 
P2 i s  a  p r o p e r t y  r e c o g n i z e d  by T2 . The p o s i t i o n  we a r e  
c o n s i d e r i n g  a s s e r t s  t h a t  t h e  p r e s e n c e  o r  a b sen ce  o f  P i  
i s  th e  c r i t e r i o n ,  in  a l l  p o s s i b l e  w o r l d s ,  f o r  t h e  p r e ­
s e n c e  o r  ab sen ce  o f  P2 . No e n t i t y  i n  any  p o s s i b l e  w orld  
w i l l  r e a l l y  p o s s e s s  p r o p e r t y  P2 u n l e s s  i t  p o s s e s s e s  
p r o p e r t y  P i , no m a t t e r  how much i t  m ig h t  a p p e a r  t h a t  t h e  
e n t i t y  p o s s e s s e s  P2 i n  t h e  ab s en ce  o f  P i  o r  l a c k s  P2 
i n  t h e  p r e s e n c e  o f  P i . I  s h a l l  c a l l  t h i s  v iew  t h e  " c r i -  
t e r i a l  i d e n t i t y  t h e s i s , "  s i n c e  i t  t r e a t s  i n s t a n t i a t i o n  
o f  P i  as  t h e  d e f i n i t i v e  c r i t e r i o n ,  i n  a l l  p o s s i b l e  
w o r l d s ,  f o r  t h e  g e n u in e  i n s t a n t i a t i o n  o f  Pg.

T h is  ap p ro ach  i s  q u i t e  i m p l a u s i b l e  when a p p l i e d  to  
m e n ta l  e v e n t - t y p e s .  Take th e  c a s e  o f  phenomenal m e n ta l  
e v e n t - t y p e s ,  l i k e  p a i n  o r  th e  s e n s a t i o n  o f  r e d .  Suppose 
t h e r e  i s  a  p o s s i b l e  w or ld  i n  which  c e r t a i n  e n t i t i e s  have 
a  r a d i c a l l y  d i f f e r e n t  m i c r o s t r u c t u r e  th a n  l i v i n g  o rg a n -
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isms in  th e  a c t u a l  w o r ld ,  b u t  t h e s e  e n t i t i e s  have con­
s c i o u s  e x p e r i e n c e s  q u a l i t a t i v e l y  i n d i s t i n g u i s h a b l e  from ’ 
o u r  e x p e r i e n c e s  o f  p a i n .  Then s u r e l y  we would w ish  to  
s a y  t h a t  t h e  e n t i t i e s  do have p a i n ,  even though  t h e i r  
p a i n  does n o t  co r r e sp o n d  t o  p h y s i c a l  p r o p e r t y  P. Now 
c o n s i d e r  m e n ta l  e v e n t - t y p e s  o f  t h e  more " c o g n i t i v e "  s o r t ,  
l i k e  b e l i e f s .  Suppose our  imagined e n t i t i e s  have the  
same i n t e l l i g e n c e  l e v e l  and t h e  same b e h a v io r  p a t t e r n s  as 
humans. Then p resum ab ly  i t  would be no more d i f f i c u l t  
t o  a s c r i b e  b e l i e f s  t o  them t h a t  i t  i s  t o  a s c r i b e  b e l i e f s  
t o  one a n o t h e r . -  And we would s u r e l y  s a y  t h a t  t h e  e n t i t i e s  
r e a l l y  p o s s e s s  t h e  b e l i e f s  we a s c r i b e  t o  them, even i f  
su ch  b e l i e f s  i n  o u r s e l v e s  a r e  n o m o lo g ic a l ly  c o r r e l a t e d  
w i t h  c e r t a i n  p h y s i c a l  s t a t e s  which t h e s e  a l i e n  e n t i t i e s  
n e v e r  undergo .

But a l th o u g h  th e  v i e w p o i n t  u n d e r  c o n s i d e r a t i o n  i s  
im p l a u s i b l e  when a p p l i e d  t o  m e n t a l - p h y s i c a l  p r o p e r t y  
c o r r e l a t i o n s ,  i t  does have a  c e r t a i n  pr im a f a c i e  a p p e a l  
when a p p l i e d  t o  m i c r o r e d u c t i v e l y  c o r r e l a t e d  p r o p e r t i e s  
l i k e  t e m p e r a tu r e  and mean k i n e t i c  en e rg y .  K r ip k e ,  f o r  
example ,  seems w i l l i n g  t o  s a y  t h a t  t h e  i d e n t i t y  o f  tem­
p e r a t u r e  w i t h  mean k i n e t i c  en e rg y  h o ld s  i n  a l l  p o s s i b l e  
w o r l d s ,  s i n c e  an o b j e c t  i n  a  p o s s i b l e  world  d o e s n ' t  
r e a l l y  have  a  p a r t i c u l a r  t e m p e r a tu r e  u n l e s s  i t  has  th e  
r e l e v a n t  mean k i n e t i c  e n e rg y .  Being i d e n t i c a l  t o  mean 
k i n e t i c  e n e rg y  i s  a l l e g e d  t o  be an e s s e n t i a l  p r o p e r t y  o f  
t e m e p r a t u r e .

Y/hat a rgum ents  a r e  t h e r e  i n  f a v o r  o f  t h i s  view?
One argument m igh t  be t h a t  s c i e n t i s t s  th e m se lv e s  a r e  
i n c l i n e d  t o  s a y  t h a t  t e m p e r a tu r e  i s  " i d e n t i c a l  t o "  mean 
k i n e t i c  en e rg y ,  t h a t  s u r f a c e  t e n s i o n  i s  i d e n t i c a l  to  
m o le c u l a r  a t t r a c t i o n ,  and so  on. I t  has  been s u g g e s te d  
t h a t  t h i s  u sa g e ,  and th e  i n t u i t i o n  t h a t  u n d e r l i e s  i t ,  
c o n s t i t u t e  r e a s o n s  f o r  m a i n t a i n i n g  t h a t  such  p r o p e r t i e s  
r e a l l y  a r e  i d e n t i c a l . ^  I t  m ust  be g r a n t e d ,  I  t h i n k ,  
t h a t  t h e y  c o n s t i t u t e  p r im a  f a c i e  r e a s o n s .  But t h e y  a r e
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n o t  c o n c l u s i v e  i n  th e m s e lv e s ,  e s p e c i a l l y  i f  we can o f f e r
1)  some a l t e r n a t i v e  way o f  a c c o u n t i n g  f o r  th e  i n t u i t i o n  
u n d e r l y i n g  t h i s  v iew, and 2) a  l i n g u i s t i c  e x p r e s s i o n ,  
o t h e r  th a n  ' i s  i d e n t i c a l  t o ' ,  which r e f l e c t s  t h e  u n d e r ­
l y i n g  i n t u i t i o n .  I  sub m i t  t h a t  b o th  t a s k s  have been 
ac co m p l ish ed  above .  The key i n t u i t i o n  in v o lv e d  h e r e  i s  
c a p tu r e d  i n  t h e  a s s e r t i o n  t h a t  t e m p e r a tu r e  i s  " n o th in g  
b u t , "  o r  " n o th i n g  e l s e  t h a n , "  mean k i n e t i c  en e rg y .  I  
have a rg u ed  t h a t  t h i s  a s s e r t i o n  i s  e x p l i c a t e d  by th e  
p a r t - w h o l e  s u p e rv e n ie n c e  p r i n c i p l e ;  t h e  a d d i t i o n a l  s u p ­
p o s i t i o n  o f  p r o p e r t y  i d e n t i t y  i s  t h e r e f o r e  s u p e r f l u o u s .

A second  argument which m ig h t  be advanced i n  s u p ­
p o r t  o f  t h e  view in  q u e s t i o n  i s  t h e  N-D argument i t s e l f .
The argument co u ld  be used  as  f o l l o w s :  I f  we s t i p u l a t e
t h a t  o b j e c t s  i n  o t h e r  p o s s i b l e  w o r ld s  d o n ' t  r e a l l y  have 
a  p a r t i c u l a r  t e m p e r a tu r e  u n l e s s  t h e y  have th e  a p p r o p r i a t e  
mean m o le c u l a r  k i n e t i c  en e rg y ,  th e n  we can t h e r e b y  a c ­
co u n t  f o r  th e  f a c t  t h a t  t h e  c o r r e l a t i o n  law i n v o l v i n g  
t e m p e r a tu r e  and mean k i n e t i c  en e rg y  needs  no e x p l a n a t i o n .  
O th e rw ise ,  th e  law has t h e  same s t a t u s  a s  fu n d am en ta l  
laws o f  n a t u r e .

The r e p l y  t o  t h i s  a rgument i s  by now f a m i l i a r :  th e
i n t u i t i v e  p re m is e s  u n d e r l y i n g  th e  N-D argument a r e  e f ­
f e c t i v e l y  r e f l e c t e d  in  th e  p a r t - w h o le  s u p e rv e n ie n c e  p r i n -  ' 
c i p l e ,  and t h i s  p r i n c i p l e  does  n o t  e n t a i l  p r o p e r t y  i d e n ­
t i t y .

A t h i r d  p o t e n t i a l  a rgum ent  in v o lv e s  c o n s i d e r a t i o n s  
o f  o n t o l o g i c a l  p a r ism ony .  I t  m ig h t  be c la im ed  t h a t  t h e  
s t i p u l a t i v e  i d e n t i f i c a t i o n  o f  m i c r o r e d u c t i v e l y  c o r r e l a t e d  
p r o p e r t i e s  e f f e c t s  a  s y s t e m a t i c  r e d u c t i o n  i n  t h e  k in d s  
o f  p r o p e r t i e s  we must c o u n te n a n c e ,  t h e r e b y  a c h i e v i n g  
s i g n i f i c a n t  s i m p l i f i c a t i o n  o f  t h e o r y .  We need n o t  deny 
t h a t  t h i s  argument p r o v id e s  a  d e g re e  o f  p r im a  f a c i e  s u p p o r t  
f o r  t h e  c o n t e n t i o n  t h a t  we sh o u ld  s t i p u l a t i v e l y  i d e n t i f y  
h i g h e r - l e v e l  p r o p e r t i e s  w i th  t h e i r  m ic r o p h y s i c a l  c o u n t e r ­
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p a r t s .  However, th e  p u t a t i v e  g a i n  i n  s i m p l i c i t y  i s  n o t  
a  c o n c l u s i v e  c o n s i d e r a t i o n  i n  i t s e l f .  I t  must he weighed 
a g a i n s t  any p o t e n t i o n a l  t h e o r e t i c a l  d i s a d v a n t a g e s  o f  
s t i p u l a t i v e  p r o p e r t y - i d e n t i f i c a t i o n .  Some i m p o r t a n t  d i s ­
a d v a n ta g e s  w i l l  emerge in  th e  n e x t  s e c t i o n .

A f o u r t h  argument f o r  t h e  c r i e r i a l  i d e n t i t y  t h e s i s ,  
some mighL c o n ten d ,  can be dev e lo p ed  on th e  b a s i s  o f  
K r i p k e ' s  d i s c u s s i o n  o f  a l l e g e d  t h e o r e t i c a l  i d e n t i t i e s  i n  
"Naming and N e c e s s i t y . A l t h o u g h  K ripke  s p e c i f i c a l l y  
r e j e c t s  th e  i d e n t i t y  t h e s i s  w i th  r e s p e c t  t o  p s y c h o p h y s i ­
c a l  c o r r e l a t i o n  laws i n v o l v i n g  p r o p e r t i e s  such  a s  p a i n ,  
much o f  h i s  d i s c u s s i o n  s u g g e s t s  t h a t  he lo o k s  f a v o r a b l y  
on the  t h e s i s  a s  a p p l i e d  t o  m i c r o r e d u c t i v e  c o n n e c t i n g  
p r i n c i p l e s  a t  th e  l e v e l  o f  n a t u r a l  s c i e n c e .  But he 
n e v e r  s p e c i f i c a l l y  a rg u e s  f o r  th e  t h e s i s ,  even i n  th e  
ca se  o f  c o n n e c t i n g  p r i n c i p l e s  which red u ce  one n a t u r a l  
s c i e n c e  t o  a n o t h e r .  I t  w i l l  be w o r th w h i le  t o  b r i e f l y  
examine h i s  d i s c u s s i o n ,  i n  o r d e r  t o  s e e  why i t  does n o t  
r e a l l y  ap p ly  t o  m i c r o r e d u c t i v e  c o n n e c t i n g  p r i n c i p l e s .

He f i r s t  c o n s i d e r s  t h e  n a t u r e  of  t h e  s u b s t a n c e  
g o ld .  He a sk s  w h e th e r  y e l lo w n e s s  i s  p a r t  o f  th e  co n c e p t  
o f  g o ld .

Could we d i s c o v e r  t h a t  g o ld  was n o t  i n  f a c t  
ye l low ?  Suppose an o p t i c a l  i l l u s i o n  were 
p r e v a l e n t ,  due t o  p e c u l i a r  p r o p e r t i e s  of  t h e  
a tm osphere  i n  South  A f r i c a  and R u s s i a  and 
c e r t a i n  o t h e r  a r e a s  where g o ld  mines a r e  
common. Suppose t h e r e  were an o p t i c a l  i l l u s i o n  
which made th e  s u b s t a n c e  a p p e a r  t o  be yellow? 
b u t ,  in  f a c t ,  once th e  p e c u l i a r  p r o p e r t i e s  
o f  th e  a tm osphere  were removed, we would s e e  
t h a t  i t  i s  a c t u a l l y  b lu e . . .W o u ld  t h e r e  on 
t h i s  b a s i s  be an announcement in  t h e  
newspapers* " I t  has  t u r n e d  o u t  t h a t  t h e r e  i s  
no g o ld .  Gold does n o t  e x i s t .  What we 
to o k  to  be g o ld  i s  n o t  i n  f a c t  g o l d . " ? , . .
I t  seems t o  me t h a t  t h e r e  would be no such  
announcement.  On th e  c o n t r a r y ,  what would 
be announced would be t h a t  though  i t  a p p ea red  
t h a t  g o ld  was y e l lo w ,  i n  f a c t  g o ld  has  t u r n e d  
ou t  n o t  t o  be y e l lo w ,  b u t  b lu e .  The r e a s o n  I s ,
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I  t h i n k ,  t h a t  we u se  ' g o l d '  as  a  te rm f o r  
a c e r t a i n  k ind  of t h i n g . . .The k ind  o f  t h i n g  
i s  th o u g h t  t o  have c e r t a i n  i d e n t i f y i n g  
marks.  Some o f  t h e s e  marks may n o t  r e a l l y  
be t r u e  o f  g o ld .  F u r t h e r ,  t h e r e  m igh t  be 
a  s u b s t a n c e  which has  a l l  th e  i d e n t i f y i n g  
marks we commonly a t t r i b u t e d  to  i d e n t i f y  
the  s u b s t a n c e  o f  g o ld  in  th e  f i r s t  p l a c e ,  
b u t  which i s  n o t  t h e  same k ind  o f  t h i n g ,  
which i s  n o t  the  same s u b s t a n c e . . .  Such a 
t h i n g  i s ,  f o r  example,  as  we a l l  know, i r o n  
p y r i t e s  o r  f o o l ’s g o l d . l o

Y ellow ness ,  th e n ,  i s  n o t  a  p a r t  o f  th e  c o n c e p t  o f  
g o ld .  We c o u ld  d i s c o v e r  t h a t  g o ld  i s  n o t  r e a l l y  y e l lo w .  
The term ' g o l d '  i s  used t o  name a c e r t a i n  n a t u r a l  k in d ,  
and i t  m ight  t u r n  o u t  t h a t  th e  n a t u r a l  k in d  does n o t  
( o r  sometimes does n o t )  p o s s e s s  th e  c h a r a c t e r i s t i c s  we 
th o u g h t  i t  had when we f i r s t  began r e f e r r i n g  to  i t  as  a  
t h i n g - k i n d .

Kripke n e x t  t u r n s  t o  t h e  q u e s t i o n  of  d e l i m i t i n g  
n a t u r a l  k i n d s .  On what b a s i s  do we dem arca te  th e  n a t u r a l  
k in d  we c a l l ' g o l d ' ?  The answ er ,  a s  we m igh t  e x p e c t ,  i s  
p ro v id e d  by s c i e n t i f i c  t h e o r y :  g o ld  i s  th e  e lem en t  w i th
a tom ic  number 79* Having a tom ic  number 79 i s  t h u s  an 
e s s e n t i a l  p r o p e r t y  o f  g o l d — i . e . ,  th e  s t a t e m e n t  "Gold 
has  Hie a tom ic  number 79" i s  n e c e s s a r i l y  t r u e .

Given t h a t  go ld  does have a tom ic  number 7 9 t 
cou ld  som eth ing  be g o ld  w i t h o u t  h a v in g  th e  
a tomic  number 79? L e t  us suppose  th e  s c i e n ­
t i s t s  have i n v e s t i g a t e d  th e  n a t u r e  of  g o ld  
and have found t h a t  i t  i s  p a r t  o f  th e  v e r y  
n a t u r e  o f  t h i s  s u b s t a n c e ,  so t o  sp e a k ,  t h a t  
i t  have th e  atomic number 7 9 * • .C o n s id e r  a 
p o s s i b l e  w o r ld .  C o n s id e r  a  c o u n t e r f a c t u a l  
s i t u a t i o n  in  w hich ,  l e t  us  s a y ,  f o o l ' s  
g o ld  o r  i r o n  p y r i t e s  was a c t u a l l y  found in  
v a r i o u s  m ounta ins  i n  th e  U n i ted  S t a t e s ,  o r  
i n  a r e a s  o f  South  A f r i c a  and th e  S o v i e t  
Union. Suppose t h a t  a l l  t h e  a r e a s  which 
a c t u a l l y  c o n t a i n  g o ld  now, c o n t a in e d  p y r i t e s  
i n s t e a d ,  o r  some o t h e r  s u b s t a n c e  which coun­
t e r f e i t e d  th e  s u p e r f i c i a l  p r o p e r t i e s  o f  
go ld  b u t  l a c k e d  i t s  a tom ic  s t r u c t u r e .  Would 
we s a y ,  in  t h i s  c o u n t e r f a c t u a l  s i t u a t i o n ,
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t h a t  i n  t h a t  s i t u a t i o n  g o ld  would n o t  even 
be an e lem e n t  (b e ca u se  p y r i t e s  i s  n o t  an 
e l e m e n t )?  I t  seems t o  me t h a t  we would 
n o t . . . I t  would n o t  be g o ld ;  i t  would be 
som e th ing  e l s e . *7

K ripke  d i s c u s s e s  s e v e r a l  o t h e r  exam ples ,  i n c l u d i n g  
t h a t  o f  h e a t .  Heat i s  in  a  c l a s s  somewhat a p a r t  from 
most  o f  h i s  exam ples ,  i n  t h a t  i t  i s  a p r o c e s s - k in d  r a t h e r  
a  t h i n g - k i n d  o r  s u b s t a n c e - k i n d .  In  te rm s  o f  th e  concep ­
t i o n  o f  e v e n t s  and p r o c e s s e s  we ad o p ted  in  c h a p t e r  I ,  h e a t  
i s  a p r o p e r t y ;  s p e c i f i c  i n s t a n c e s  o f  t h i s  p r o c e s s  c o n s i s t  
i n  the  h a v in g  o f  t h i s  p r o p e r t y  by c e r t a i n  t h i n g s  o r  s u b ­
s t a n c e s .  K r i p k e ' s  d i s c u s s i o n  o f  h e a t  p a r a l l e l s  what  he 
s a i d  a b o u t  g o l d :  h e a t  i s  a  n a t u r a l  k i n d ,  and e m p i r i c a l
s c i e n t i f i c  d i s c o v e r y  has  d em arca ted  th e  n a t u r a l  k in d  as 
m o l e c u l a r  m ot ion .  Hence th e  s t a t e m e n t  " h e a t  i s  molecu­
l a r  m o t ion :  i s  n e c e s s a r i l y  t r u e .  S c ie n c e  has  d i s c o v e r e d  
t h a t  b e in g  m o le c u la r  m otion  i s  an e s s e n t i a l  p r o p e r t y  of  
h e a t .

Can we th e n  imagine  a  p o s s i b l e  w o r ld  i n  
which h e a t  was n o t  m o l e c u l a r  m otion?  We 
can  im ag ine ,  o f  c o u r s e ,  h a v in g  d i s c o v e r e d  
t h a t  i t  was n o t .  I t  seems to  me t h a t  any 
c a s e  which someone w i l l  t h i n k  o f . . . w o u l d  
a c t u a l l y  be a  c a s e  i n  which some c r e a t u r e s  
w i t h  d i f f e r e n t  n e rv e  en d in g s  from ours  
i n h a b i t  t h i s  p l a n e t  (maybe even we, i f  i t ’ s 
a  c o n t i n g e n t  f a c t  a b o u t  us t h a t  we have 
t h i s  p a r t i c u l a r  n e u r a l  s t r u c t u r e ) ;  and 
t h e s e  c r e a t u r e s  were s e n s i t i v e  t o  som eth ing  
e l s e ,  s a y  l i g h t ,  i n  such  a  way t h a t  th e y  
f e l t  th e  same t h i n g  t h a t  we f e e l  when we 
f e e l  h e a t .  But t h i s  i s  n o t  a  s i t u a t i o n  
i n  which ,  s ay ,  l i g h t  would have been h e a t ,  
o r  even in  which a  s t r e a m  o f  p h o to n s  would 
have been  h e a t ,  b u t  a  s i t u a t i o n  i n  which 
a  s t r ea m  of  pho tons  would p roduce  th e  c h a r ­
a c t e r i s t i c  s e n s a t i o n s  which  we c a l l  s e n s a t i o n s  
o f  h e a t . . . W h a t  c h a r a c t e r i s t i c a l l y  goes  on 
i n  t h e s e  c a s e s  o f ,  l e t ' s  s a y ,  ' h e a t  i s  m ole ­
c u l a r  m o t i o n '?  There i s  a  c e r t a i n  r e f e r e n t  
which we have f i x e d ,  f o r  t h e  r e a l  w orld  
and f o r  a l l  p o s s i b l e  w o r l d s ,  by a  c o n t i n g e n t  
p r o p e r t y  o f  i t ,  nam ely  th e  p r o p e r t y  t h a t
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i t ' s  a b l e  t o  p roduce  such  and such  s e n ­
s a t i o n s  in  u s . . . O n e  d o e s n ' t  know a  p r i o r i  
what p h y s i c a l  phenomenon, d e s c r ib e d  in  
o t h e r  t e rm s — in  b a s i c  te rms o f  p h y s i c a l  
t h e o r y — i s  the  phenomenon which p ro d u ces  
t h e s e  s e n s a t i o n s  . .We've d i s c o v e r e d  e v e n t u a l l y  
t h a t  t h i s  phenomenon i s  i n  f a c t  m o le c u la r  
m otion .  When we have d i s c o v e r e d  t h i s  we 've  
d i s c o v e re d  an i d e n t i f i c a t i o n  which g iv e s  us 
an e s s e n t i a l  p r o p e r t y  o f  t h i s  phenomenon.
We have d i s c o v e r e d  a phenomenon which in  
a l l  p o s s i b l e  w orld s  w i l l  be m o le c u la r  m o t ion— 
which co u ld  n o t  have f a i l e d  t o  be m o le c u la r  
mot^gn, b ecause  t h a t ' s  what t h e  phenomenon
15 i

In  sum, Kripke has  a rgued  t h a t  " n a t u r a l  k ind"  
terms have s c i e n t i f i c a l l y - e s t a b l i s h e d  c r i t e r i a  o f  a p ­
p l i c a b i l i t y ,  which may d i f f e r  s u b s t a n t i a l l y  from th e  
m acroscop ic  q u a l i t i e s  by v i r t u e  o f  which we i n i t i a l l y  
"p icked  ou t"  o r  i d e n t i f i e d  th e  n a t u r a l  k in d .  The e s s e n ­
t i a l  p r o p e r t i e s  o f  g o ld  a r e  d e l i n e a t e d  s c i e n t i f i c a l l y ,  in  
terms o f  m o le c u la r  s t r u c t u r e ,  r a t h e r  th an  in  te rms o f  i t s  
m acroscop ic  q u a l i t i e s .  The e s s e n t i a l  p r o p e r t i e s  of  h e a t  
a r e  d e l i n e a t e d  s c i e n t i f i c a l l y  in  te rms of  t h e  p h y s i c a l  
p r o c e s s e s  which a c t u a l l y  o cc u r  when peo p le  f e e l  h e a t -  
s e n s a t i o n s ,  r a t h e r  th a n  in  te rm s  o f  t h e  p r e s e n c e  ( o r  
p o t e n t i a l  p r e s e n c e )  o f  h e a t  s e n s a t i o n s  in  a  s e n t i e n t  o r ­
ganism.

Having c i t e d  th e  key p a s s a g e s  i n  K r i p k e ' s  argument,  
we can now a s s e s s  i t s  r e l e v a n c e  to  t h e  c r i t e r i a l  i d e n t i t y  
t h e s i s .  The t h r u s t  o f  h i s  argument i s  t h a t  n a t u r a l  k ind  
te rm s—w h e th e r  th e y  be s o r t a l  te rm s l i k e  ' g o l d '  o r  p r o ­
p e r t y  te rm s  l i k e  ' h e a t ' —have s c i e n t i f i c  c r i t e r i a  o f  
a p p l i c a b i l i t y .  The m ost  obvious a p p l i c a t i o n  o f  t h i s  con­
t e n t i o n  i s  t o  te rm s which do n o t  ( a t  l e a s t  i n i t i a l l y )  
have a p l a c e  w i t h i n  s c i e n t i f i c  t h e o r y  i t s e l f .  A f t e r  a l l ,  
te rms w i t h i n  s c i e n t i f i c  t h e o r y  i t s e l f  do have s c i e n t i f i c  
c r i t e r i a  of  a p p l i c a b i l i t y :  t h e y  a r e  s c i e n t i f i c -  t e r m s ,
and the  t h e o r y  i n  which th e y  o ccu r  w i l l  i t s e l f  p ro v id e  
c r i t e r i a  o f  a p p l i c a b i l i t y .  (O th e rw ise ,  t h e  te rm s would
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p l a y  no u s e f u l  r o l e  in  th e  t h e o r y . )
We a r e  now i n  a  p o s i t i o n  t o  see  why K r i p k e ' s  d i s ­

c u s s i o n  has  no c l e a r  a p p l i c a t i o n  t o  t h e  c r i t e r i a l  i d e n ­
t i t y  t h e s i s .  Th is  t h e s i s  c o n c e rn s  t h e  s t a t u s  o f  i n t e r - 
t h e o r e t i c  c o n n e c t in g  p r i n c i p l e s .  The h i g h e r - l e v e l  p r e d ­
i c a t e s  in  t h e s e  p r i n c i p l e s  a r e  a l r e a d y  a  p a r t  o f  s c i e n -  
t i  fit*, t h e o r y ,  n l h o i t  h i g h e r - l e v e l  t h e o r y .  Hence, t h e s e  
p r e d i c a t e s  a l r e a d y  have s c i e n t i f i c  c r i t e r i a  o f  a p p l i c a ­
b i l i t y ,  by v i r t u e  of  t h e i r  t h e o r e t i c a l  s t a t u s .  K r i p k e ' s  
own example o f  h e a t  w i l l  s e rv e  t o  i l l u s t r a t e  t h e  p o i n t  
I  am making.  His b a s i c  c la im  i s  t h a t  h e a t  i s  a  n a t u r a l  
k in d :  phenomenal h o tn e s s  i s  used  t o  p i c k  o u t  th e  pheno­
menon i n  our  w o r ld ,  b u t  i t  i s  n o t  an e s s e n t i a l  p r o p e r t y  
o f  h e a t .  The e s s e n t i a l  p r o p e r t i e s  o f  h e a t ,  he s a y s ,  must 
be s p e c i f i e d  a t  t h e  t h e o r e t i c a l  l e v e l .  But th e  c r u c i a l  
q u e s t i o n  i s  t h i s : which t h e o r e t i c a l  l e v e l ?  K ripke  tu r n s
d i r e c t l y  t o  th e  m o le c u la r  l e v e l ,  in  h i s  a s s e r t i o n  t h a t  
h e a t  i s  m o le c u l a r  m o t ion .  But th e  c o n c e p t  o f  h e a t  occurs  
a t  a  h i g h e r  t h e o r e t i c a l  l e v e l  th a n  t h i s —v i z . ,  t h e  l e v e l  
o f  m acroscop ic  thermodynamics .  Now, K r i p k e ' s  a rgum ent 
does seem t o  r e q u i r e  us a t  l e a s t  t o  s a y  t h a t  t h e  c r i t e r i a  
f o r  p r o p e r  a p p l i c a b i l i t y  o f  t h e  te rm  'h e a t*  a r e  th o s e  
p r o v id e d  by thermodynamic t h e o r y .  But h i s  a rgum ent does 
n o t  r e q u i r e  us t o  move below th e  l e v e l  o f  the rm odynam ics , 
as  f a r  a s  I  can  t e l l .  I t  would seem t h a t  we can  r e g a r d  
h e a t  as a  n a t u r a l  k ind  on th e  b a s i s . o f  i t s  s t a t u s  a s  an 
e x p l a n a t o r y  c o n c e p t  w i t h i n  therm odynam ics .

E a r l i e r  i n  t h i s  c h a p t e r  I  d e n ie d  t h a t  m ic ro r e d u c -  
t i v e l y  c o r r e l a t e d  p r o p e r t i e s  a r e  i d e n t i c a l .  I  b a s e d  my 
d e n i a l  on th e  c l a im  t h a t  we can  imagine p o s s i b l e  w orlds  
i n  which a  h i g h e r - l e v e l  t h e o r y  i s  t r u e  even i f  t h e  fu n d a ­
m e n ta l  r e d u c i n g  t h e o r y  i s  f a l s e .  I . e . ,  v a r i o u s  o f  o u r  
h i g h e r - l e v e l  t h e o r i e s  can o b t a i n  i n  w o r ld s  where Tq does 
n o t  o b t a i n .  This  c o n t e n t i o n  amounts t o  th e  p o s i t i o n  t h a t  
t h e r e  a r e  p o s s i b l e  w orlds  where th e  h i g h e r - l e v e l  t h e o r i e s
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have a  d i f f e r e n t  " r e d u c t i o n  "basis" t h a n  t h e o r y  T q . 

E v i d e n t l y ,  K r i p k e ' s  a rgument r e g a r d i n g  n a t u r a l  k in d s  does 
n o t  r u l e  o u t  th e  view t h a t  t h e r e  a r e  p o s s i b l e  w o r ld s  
which c o n t a i n  an a l t e r n a t i v e  m i c r o - l e v e l  r e d u c t i o n  b a s i s  
f o r  h i g h e r - l e v e l  t h e o r y .  In  f o o t n o t e  68 o f  "Naming and 
N e c e s s i t y , "  Kripke*seems t o  acknowledge t h i s  p o i n t :

Some p e o p le  have been i n c l i n e d  to  a rgue  
t h a t  a l t h o u g h  c e r t a i n l y  we c a n n o t  s a y  t h a t  
sound waves 'would have been hea t*  i f  t h e y  
had been f e l t  by t h e  s e n s a t i o n  which we 
f e e l  when we f e e l  h e a t ,  t h e  s i t u a t i o n  i s  
d i f f e r e n t  w i th  r e s p e c t  t o  a  p o s s i b l e  p h e -  
nonmenon, n o t  p r e s e n t  i n  th e  a c t u a l  w o r ld ,  
and d i s t i n c t  from m o le c u l a r  m ot ion .  P e r ­
h a p s ,  i t  i s  s u g g e s t e d ,  t h e r e  m igh t  be a n o t h e r  
form o f  h e a t  o t h e r  th a n  ' o u r  h e a t ' ,  which 
was n o t  m o le c u l a r  m o t ion ;  though no a c t u a l  
phenomenon o t h e r  th a n  m o le c u l a r  m o t ion ,  
such  as sound,  would q u a l i f y .  S i m i l a r  
c l a im s  have been  made f o r  g o ld  and f o r  
l i g h t .  A lthough I  am d i s i n c l i n e d  t o  a c ­
c e p t  t h e s e  v ie w s ,  t h e y  would make r e l a t i v e l y  
l i t t l e  d i f f e r e n c e  t o  t h e  s u b s t a n c e  o f  t h e  
p r e s e n t  l e c t u r e s . 19

In  sum, K r i p k e ' s  b a s i c  p o i n t  i s  t h a t  te rm s  l i k e  
' g o l d ' ,  ' c a t ' ,  a n d ' h e a t '  d e s i g n a t e  n a t u r a l  k i n d s .  Con­
s e q u e n t l y ,  d e f i n i t i v e  c r i t e r i a  f o r  t h e i r  a p p l i c a b i l i t y  
a r e  p ro v id e d  by s c i e n t i f i c  t h e o r y ,  r a t h e r  th a n  by a  
c l u s t e r  o f  c o n c e p t s  which m ig h t  seem t o  t y p i f y  t h e  n a ­
t u r a l  k in d  p r i o r  t o  th e  d i s c o v e r y  o f  i t s  k ey  t h e o r e t i c a l  
p r o p e r t i e s .  But t h i s  p o i n t  has  no a p p a r e n t  r e l e v a n c e  
t o  t h e  m e ta p h y s i c a l  s t a t u s  o f  m i c r o r e d u c t i v e  c o n n e c t i n g  
p r i n c i p l e s .  We can a c c e p t  K r i p k e ' s  b a s i c  c l a i m ,  and s t i l l  
m a i n t a i n  t h a t  h i g h e r - l e v e l  s c i e n t i f i c  t h e o r i e s  a r e  t r u e  
i n  p o s s i b l e  w o r ld s  where t h e o r y  T0 i s  n o t  t r u e .  There 
m ig h t  be o t h e r  forms o f  h e a t  b e s i d e s  "our  h e a t , "  s i n c e  
thermodynamic th e o r y  m ig h t  have an a l t e r n a t i v e  m ic ro ­
l e v e l  r e d u c t i o n  b a s i s  i n  some w orld  where Tq i s  f a l s e .
So K r i p k e ' s  d i s c u s s i o n  does n o t  s u p p o r t  t h e  c r i t e r i a l  
i d e n t i t y  t h e s i s .
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S e c t i o n  k

In  t h i s  s e c t i o n  we c o n t in u e  ou r  d i s c u s s i o n  o f  the  
c r i t e r i a l  i d e n t i t y  t h e s i s .  Of th e  v a r i o u s  a rgum ents  we 
have examined in  r e l a t i o n  to  t h i s  p o s i t i o n ,  o n ly  th e  
argument from o n t o l o g i c a l  pars im ony  l e n d s  any c l e a r  s u p ­
p o r t  t o  t h e  t h e s i s .  I  t u r n  now t o  an argument a g a i n s t  
th e  t h e s i s ,  which I  t h i n k  w i l l  ou tweigh th e  p r im a  f a c i e  
p o s i t i v e  s u p p o r t  which comes from c o n s i d e r a t i o n s  o f  p a r ­
simony.

We f i r s t  c o n s i d e r  th e  c a s e  o f  m e n ta l  p r o p e r t i e s  
l i k e  p a i n .  As n o ted  e a r l i e r ,  t h e  p r o p o s a l  t h a t  a  p r o ­
p e r t y  i s n ' t  r e a l l y  p a i n  u n l e s s  i t ' s  n e u r a l  p r o p e r t y  P 
d o e s n ' t  even seem i n i t i a l l y  p l a u s i b l e ,  b ecause  the  d e f i n ­
i t i v e  c h a r a c t e r i s t i c  o f  p a i n  i s  q u i t e  c l e a r l y  i t s  pheno­
menal "raw f e e l , "  r a t h e r  th a n  th e  p r e s e n c e  o f  t h e  n e u r a l  
p r o p e r t y  which happens t o  c o r r e l a t e  w i th  t h i s  f e e l .  When 
we c o n s i d e r  p o s s i b l e  w o r ld s  i n  which e n t i t i e s  have phe­
n om en a l ly  s i m i l a r  e x p e r i e n c e s ,  we a r e  s t r o n g l y  i n c l i n e d  
to  s a y  t h a t  t h e s e  e n t i t i e s  r e a l l y  do f e e l  p a i n ,  a l th o u g h  
i t  i s  d i f f e r e n t l y  r e a l i z e d  th a n  i n  t h e  a c t u a l  w o r ld ,  But 
we w i l l  ig n o re  t h i s  p rob lem  f o r  th e  p r e s e n t ,  w h i le  f o c u ­
s i n g  on th e  second argument a g a i n s t  th e  p r o p o s a l  t o  
t r e a t  p r o p e r t y  P as  th e  c r i t e r i o n  o f  g enu ine  p a i n .  This  
argum ent w i l l  be r a t h e r  s i m i l a r  s t r u c t u r a l l y  t o  o u r  e a r ­
l i e r  a rgument a g a i n s t  th e  p r o p o s a l  t o  t r e a t  p r o p e r t y  i d e n ­
t i t i e s  i n v o l v i n g  two names as  c o n t i n g e n t  r a t h e r  th a n  
n e c e s s a r y .  I t  was c la im ed  t h a t  th e  l a t t e r  p r o p o s a l  i s  
d e f e c t i v e  because  p r o p e r t y  i d e n t i t y  so  c o n s t r u e d  c a n n o t  
g u a r a n t e e  the  t r u t h  o f  th e  p a r t - w h o l e  s u p e rv e n ie n c e  
p r i n c i p l e .  For  example,  s a y in g  t h a t  p a in  i s  c o n t i n g e n t l y  
i d e n t i c a l  to  p r o p e r t y  P does n o t  imply t h a t  p a i n  i s  
i d e n t i c a l  to  p r o p e r t y  P i n  a l l  w o r ld s  which re se m b le  ours  
in  p o i n t  o f  fu n d am e n ta l  p h y s i c a l  laws and fu n d am en ta l
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indecom posab le  e n t i t i e s .  And s i n c e  t h e  s u p e rv e n ie n c e  
p r i n c i p l e  i t s e l f  embodies the  i n t u i t i o n s  which a r e  s u p ­
posed  t o  be c a p t u r e d  by  an i d e n t i t y  t h e s i s  ( v i z . ,  th e  
i n t u i t i o n s  e x p r e s s e d  as  (N), (D) ,  (E ) ,  and ( F ) ) ,  f a i l u r e  
t o  im ply  t h i s  p r i n c i p l e  c o n s t i t u t e s  good r e a s o n  f o r  r e ­
j e c t i n g  t h e  view t h a t  p r o p e r t y  i d e n t i t i e s  i n v o l v i n g  two 
names a r e  sometimes o n ly  c o n t i n g e n t l y  t r u e .

The p r o p o s a l  f o r  p r o p e r t y  i d e n t i t y  t h a t  w e ' r e  
p r e s e n t l y  c o n s i d e r i n g ,  on t h e  o t h e r  hand,  i s  b ased  on 
th e  SI  c r i t e r i o n ,  and i t  t h e r e f o r e  i n v o lv e s  t h e  n e c e s s i t y  
o f  i d e n t i t y .  Moreover,  t h e  s u p e rv e n ie n c e  p r i n c i p l e  i s  
im p l i e d  by th e  p r e s e n t  p r o p o s a l :  i f  p r o p e r t y  P i s  t h e
c r i t e r i o n  o f  g e n u in e  p a i n ,  t h e n  no p r o p e r t y  i n  any  p o s ­
s i b l e  w orld  w i l l  c o u n t  as  p a i n  u n l e s s  i t ' s  p r o p e r t y  P. 
S t i l l ,  t h i s  p r o p o s a l  ru n s  i n t o  t r o u b l e  w i th  r e s p e c t  t o  
p a r t - w h o l e  s u p e r v e n i e n c e ,  becau se  o f  t h e  phenomenal a s ­
p e c t  o f  p a i n .  The t r o u b l e  a r i s e s  a s  f o l l o w s :  Even
though  we a r e  g r a n t i n g  ( f o r  t h e  sake  o f  a rgum ent)  t h a t  
i t s  n o t  u n r e a s o n a b le  t o  s a y  t h a t  an e v e n t  i s n ' t  an i n ­
s t a n c e  o f  g e n u in e  p a i n  u n l e s s  i t ’ s an i n s t a n c e  o f  P , i t  
seems t r u e  n e v e r t h e l e s s  t h a t  an i n s t a n c e  o f  P s h o u l d n ' t  
c o u n t  as  an i n s t a n c e  o f  p a i n  u n l e s s  i t  i s  e x p e r i e n c e d  as  
p a i n f u l — u n l e s s  i t  h u r t s .  I . e . ,  even  i f  n o t  a l l  o c c u r ­
r e n c e s  o f  th e  phenomenal "raw f e e l "  a s s o c i a t e d  w i th  p a i n  
a r e  i n s t a n c e s  o f  genu ine  p a i n ,  i t  does seem t h a t  a l l  
i n s t a n c e s  o f  g e n u in e  p a i n  s h o u ld  i n c l u d e  t h i s  raw f e e l .  
Now, i n  t h i s  w or ld  t h e y  c e r t a i n l y  w i l l  i n c lu d e  th e  raw 
f e e l ,  b ec au se  we would n o t  a s s e r t  t h a t  g en u in e  p a i n  i s  
i d e n t i c a l  t o  p r o p e r t y  P u n l e s s  we b e l i e v e d  t h a t  t h e  p h e ­
nomenal f e e l  we a s s o c i a t e  w i th  p a i n  i s  p r e s e n t  i f  and o n ly  
i f  p r o p e r t y  P i s  p r e s e n t .  But  now c o n s i d e r  p o s s i b l e  
w o r ld s ,  o t h e r  t h a n  th e  a c t u a l  w o r ld ,  which  r e se m b le  ours  
i n  p o i n t  o f  fu n d am e n ta l  indecom posab le  e n t i t i e s .  There 
i s  no g u a r a n t e e  t h a t  i n  t h e s e  w o r ld s ,  i n s t a n c e s  o f  P a r e  
accompanied  by t h e  phenomenal f e e l  o f  p a i n .  On th e  
c o n t r a r y :  s i n c e  p r o p e r t y  P — and n o t  t h e  phenomenal f e e l —
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i s  supposed  to  be th e  c r i t e r i o n  o f  genu ine  p a i n ,  p r o p e r t y  
P m igh t  be a s s o c i a t e d  w i th  th e  phenomenal f e e l  o f  p l e a s u r e  
i n  some o f  t h e s e  w o r ld s ,  o r  w i th  no f e e l  a t  a l l ,  o r  w i th  
r a d i c a l l y  d i f f e r e n t  f e e l s  a t  d i f f e r e n t  t im e s .  C o n v e rs e ly ,  
th e  f e e l  o f  p a i n  m igh t  be a s s o c i a t e d  in  t h e s e  w o r ld s  w i th  
p h y s i c a l  o c c u r re n c e s  o t h e r  th a n  th e  o cc u r re n c e  o f  P. In  
s h o r t ,  t a k i n g  p r o p e r t y  P t o  be a  c r i t e r i o n  o f  g enu ine  
p a i n  does n o t  g u a r a n t e e  t h a t  t h e  f e e l i n g  o f  p a i n  i s  s u ­
p e r v e n i e n t  upon o c c u r r e n c e s  o f  P.

This  r e s u l t  i s  h i g h l y  c o u n t e r i n t u i t i v e .  The a s s e r ­
t i o n  t h a t  p a i n  i s  i d e n t i c a l  t o  p r o p e r t y  P seems t o  imply 
t h a t  th e  phenomenal s e n s a t i o n  a s s o c i a t e d  w i t h  p a i n  i s  
d e te rm in ed  by P— t h a t  t h e r e ' s  n o t h i n g  more t o  t h i s  p h e ­
nomenal o c c u r re n c e  th an  th e  p h y s i c a l  p r o p e r t y  w i th  which 
p a in  i s  i d e n t i f i e d .  And t h i s  a p p a r e n t  i m p l i c a t i o n  i s  
c r u c i a l ,  i f  th e  i d e n t i t y  t h e s i s  i s  t o  s e rv e  as  a  f u l l  
e x p l i c a t i o n  o f  the  a s s e r t i o n  t h a t  p a i n  i t s e l f  i s  ' n o t h i n g  
more than* p r o p e r t y  P. But on th e  view o f  p r o p e r t y  i d e n ­
t i t y  we a r e  now c o n s i d e r i n g ,  t h e  r e s u l t  i s  n o t  im p l i e d  a t  
a l l .  The s u p e rv e n ie n c e  p r i n c i p l e  i s  im p l i e d ,  t o  be s u r e ,  
b u t  o n ly  i n  a  p u r e l y  t r i v i a l  way: p r o p e r t y  P c o r r e l a t e s
w i th  p a in  i n  a l l  p o s s i b l e  w o r ld s  whose laws and b a s i c  
e n t i t i e s  a r e  l i k e  o u r s ,  b u t  o n ly  b ecause  an e v e n t  a l l e ­
g e d l y  d o e s n ' t  c o u n t  as  an i n s t a n c e  o f  p a i n  u n l e s s  i t  i s  
an i n s t a n c e  o f  P. The ' raw  f e e l *  o f  p a in  i s  l e f t  o u t  o f  
t h i s  v e r s i o n  o f  th e  p r i n c i p l e  c o m p le t e ly .

Two c o n c lu s io n s  can be drawn h e r e .  F i r s t ,  i t  i s  
c l e a r  t h a t  th e  c r i t e r i a l  i d e n t i t y  o f  p a in  and p r o p e r t y  
P i s  i n a d e q u a te  to  c a p t u r e  an im p o r ta n t  b e l i e f  which 
l i e s  a t  th e  b a s i s  o f  m a t e r i a l i s m —v i z . ,  t h e  i n t u i t i o n  
t h a t  th e  phenomenal a s p e c t  o f  p a i n  i s  i t s e l f  ' n o t h i n g  
more t h a n '  p r o p e r t y  P. P r i n c i p l e s  ( E) ,  ( F ) ,  (D),  and 
(N) a r e  a l l  meant to  a p p ly  t o  p a i n  qua phenomenal e x p e r ­
i e n c e ,  s i n c e  th e  phenomenal a s p e c t  o f  p a i n  i s  the .  p e ­
c u l i a r l y  m e n ta l  a s p e c t .  Thus, th e  c r i t e r i a l  i d e n t i t y



79

t h e s i s  i s  in a d e q u a te  t o  e x p r e s s  t h e  m a t e r i a l i s t  concep­
t i o n  o f  th e  m e n ta l .  We must add t o  i t  an a s s e r t i o n  o f  
th e  s u p e rv e n ie n c e  o f  p a i n - f e e l i n g s  upon i n s t a n c e s  o f  P. 
This  p r i n c i p l e  in v o lv e s  a  p r o p e r t y  o t h e r  th a n  F, which 
can be e x p re s s e d  ro u g h ly  as  f o l l o w s i  "has  a  p r o p e r t y  
which in v o lv e s  th e  same ' raw  f e e l '  which we a s s o c i a t e  
w i th  t h e  term ’p a i n * , "

The second c o n c lu s io n  t o  be drawn i s  th e  one we 
have been work ing  tow ard t  we ough t  n o t  to  t r e a t  p r o p e r t y  
P a s  th e  c r i t e r i o n  f o r  genu ine  p a i n ;  c o n s e q u e n t ly ,  t h i s \
p u r p o r t e d  c r i t e r i o n  does n o t  e s t a b l i s h  th e  i d e n t i t y  o f  
p a i n  w i th  P. This  c o n c lu s io n  emerges from t h e  c o n s i d e ­
r a t i o n s  j u s t  c i t e d ,  which show 1) t h a t  t h e r e  i s  no p o i n t  
i n  t r e a t i n g  p r o p e r t y  P as  t h e  c r i t e r i o n  o f  gen u in e  p a i n ,  
and 2)  t h a t  a d o p t in g  th e  p roposed  c r i t e r i o n  would in v o lv e  
u n n e c e s s a r y  c o m p l i c a t io n  o f  t h e o r y ,  and 3) t h a t  th e  c r i ­
t e r i o n  would be c o u n t e r i n t u i t i v e .  There i s  no p o i n t  i n  
a d o p t in g  th e  c r i t e r i o n ,  b ecau se  th e  r e s u l t i n g  i d e n t i t y  
t h e s i s  f a i l s  t o  e x p re s s  th e  m a t e r i a l i s t  c o n c e p t io n  o f  
th e  m e n ta l  t h a t  i t ' s  meant t o  e x p r e s s ;  t h e  phenomenal 
a s p e c t  o f  p a i n  i s  n o t  g u a r a n t e e d  t o  be d e te rm in ed  by 
p r o p e r t y  P. The c r i t e r i o n  would i n t r o d u c e  n e e d l e s s  com­
p l e x i t y  i n t o  u n i f i e d  s c i e n c e ;  i t  would be n e c e s s a r y  t o  
d i s t i n g u i s h  p a i n  qua p h y s i c a l  p r o p e r t y  from th e  phenomenal 
raw f e e l  we n o rm a l ly  a s s o c i a t e  w i th  p a i n ,  and we would 
have to  employ th e  l a t t e r  n o t i o n  i n  s t a t i n g  th e  s u p e rv e n ­
ie n c e  p r i n c i p l e  t h a t ' s  needed t o  e x p r e s s  th e  m a t e r i a l i s t  
c o n c e p t i o n .  F i n a l l y ,  th e  c r i t e r i o n  would be c o u n t e r ­
i n t u i t i v e ,  becau se  i t  a l lo w s  th e  f o l l o w i n g  two p o s s i b i ­
l i t i e s :  1) t h a t  t h e r e  a r e  b e in g s  i n  w orld s  o t h e r  th a n
ours  who have e x p e r i e n c e s  q u a l i t i t i v e l y  i n d i s t i n g u i s h ­
a b l e  from p a i n ,  b u t  which n e v e r t h e l e s s  a r e  n o t  p a i n ;  and
2) t h a t  t h e r e  a r e  b e in g s  i n  w o r ld s  o t h e r  th a n  o u rs  who 
have p a i n  ( p r o p e r t y  P) when t h e i r  phenomenal e x p e r i e n c e s  
d i f f e r  r a d i c a l l y  from th e  raw f e e l  we a s s o c i a t e  w i th  
p a i n ,  o r  even twhen th e y  have no phenomenal e x p e r i e n c e
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a t  a l l .  Thus, t h e r e  i s  no a d v a n ta g e  to  th e  view  t h a t  
p r o p e r t y  P i s  th e  c r i t e r i o n  o f  g en u in e  p a in ,  and t h e r e  >
a r e  c l e a r  d i s a d v a n ta g e s .

I t  sh o u ld  p e rh a p s  be n o te d  h e r e  t h a t  th e  argum ent 
j u s t  p r e s e n te d  does n o t  in  i t s e l f  r u l e  o u t  th e  p o s s i b i ­
l i t y  t h a t  p a in  and p r o p e r t y  P a r e  i d e n t i c a l  p r o p e r t i e s .
I t  i s  d i r e c t e d  o n ly  a g a i n s t  th e  v iew  t h a t  P i s  th e  c r i ­
t e r i o n  o f  g en u in e  p a in ,  and t h a t  th e  p r o p e r t i e s  a r e  id e n ­
t i c a l  b ecau se  o f  t h i s  c r i t e r i o n .  I t ' s  p o s s i b l e  t o  h o ld  
t h a t  th e  p r o p e r t i e s  a r e  i d e n t i c a l ,  a c c o r d in g  to  th e  SI 
c r i t e r i o n ,  w i th o u t  a d o p t in g  th e  c r i t e r i a l  v iew . This 
p o s i t i o n  i s  h e ld  by someone who m a in ta in s  t h a t  p a in  ( qua 
phenom enal p r o p e r ty )  can  o n ly  be i n s t a n t i a t e d  in  one way 
i n  any p o s s i b l e  w o r ld —v i z . ,  by p r o p e r t y  P. But a s  I  
s a i d  some tim e ago , I  know o f  no argum ent in  s u p p o r t  o f  
t h i s  e x t re m e ly  s t r o n g  t h e s i s .  We can  im agine p o s s i b l e  
w o rld s  in  which th e r e  a re  b e in g s  who a r e  composed o f  
fu n d a m e n ta l  components o f  an  e n t i r e l y  d i f f e r e n t  k in d  th a n  
th o s e  in  th e  a c t u a l  w o rld ,  and which e x p e r ie n c e  p a i n .  
(Im agine  a  w orld  in  which a n g e ls  e x i s t  and f e e l  p a i n ,  f o r  
e x a m p le . )

I  t u r n  now to  th e  c a s e  o f  th e  r e d u c t io n  o f  one 
p h y s i c a l  t h e o r y  t o  a n o th e r ,  where th e  c r i t e r i a l  i d e n t i t y  
t h e s i s  a p p e a rs  more p l a u s i b l e  i n i t i a l l y  th a n  in  t h e  c a se  
o f  r e d u c t io n  in v o lv in g  p h y s ic a l-p h e n o m e n a l  c o n n e c t in g  
p r i n c i p l e s .  We w i l l  a g a in  c o n s id e r  th e  c a se  o f  te m p era ­
t u r e  and mean m o le c u la r  k i n e t i c  e n e rg y .  I  s h a l l  co n ten d  
t h a t  we ough t n o t  to  v iew  mean k i n e t i c  en e rg y  a s  th e  
c r i t e r i o n  f o r  t e m p e r a tu r e ,  f o r  r e a s o n s  t h a t  a r e  im por­
t a n t l y  s i m i l a r  to  th e  r e a s o n s  why we o ugh t n o t  to  view 
p r o p e r t y  P as  th e  c r i t e r i o n  o f  p a i n .

Suppose we were t o  a d o p t  th e  p o s i t i o n  t h a t  mean 
k i n e t i c  en e rg y  i s  th e  c r i t e r i o n  f o r  gen u in e  t e m p e r a tu r e — 
a  p o s i t i o n  whose c o r o l l a r y  i s  t h a t  te m p e ra tu r e  i s  id e n ­
t i c a l  to  mean k i n e t i c  e n e rg y ,  a t  a l l  p o s s i b l e  w o r ld s .
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T his  p o s i t i o n  ru n s  i n t o  t r o u b l e  f o r  r e a s o n s  an a lo g o u s
t o  th o s e  t h a t  emerged a g a i n s t  th e  c o r r e s p o n d in g  p o s i t i o n  5
r e g a r d in g  p a in  and p r o p e r t y  P . In  th e  c a se  o f  p a i n ,  th e  *
prob lem  a r o s e  f o r  th e  f o l lo w in g  r e a s o n :  a l th o u g h  th e
"raw f e e l "  o f  p a in  c o r r e l a t e s  w i th  p r o p e r ty  P in  th e  
a c t u a l  w o r ld ,  we have no g u a ra n te e  t h a t  t h i s  c o r r e l a t i o n  
w i l l  o b t a in  in  o th e r  p o s s i b l e  w o r ld s .  In  th e  c a se  o f  
te m p e r a tu r e ,  th e  ana logous  p roblem  c o n c e rn s  th e  " c o r r e s ­
pondence r u l e s "  which a s s o c i a t e  th e  t h e o r e t i c a l  n o t io n  of 
te m p e ra tu r e  w i th  v a r io u s  o b s e r v a t i o n a l  s t a t e m e n t s . 20 (A 
t y p i c a l  c o r re sp o n d e n c e  r u l e  i s  th e  p r i n c i p l e  t h a t  a 
p a r t i c u l a r  te m p e ra tu re  c o r re s p o n d s  t o  a  c e r t a i n  r e a d in g  
o f  a  m ercu ry  th e rm o m e te r .)  The p roblem  i s  t h i s :  a l th o u g h
th e  c o r re sp o n d e n c e  r u l e s  a s s o c i a t e d  w ith  te m p e ra tu re  a p ­
p l y  to  mean k i n e t i c  e n e rg y  in  t h i s  w o rld ,  we have no 
g u a ra n te e  t h a t  th e s e  r u l e s  w i l l  a p p ly  to  mean k i n e t i c  
e n e rg y  in  o th e r  p o s s i b l e  w o r ld s .

T h is  l a c k  o f  a  g u a r a n te e  i s  p ro b le m a t ic  b ecau se  i t  
l e a v e s  open th e  p o s s i b i l i t y  t h a t  t h e r e  a re  p o s s i b l e  w o rld s  
in  w hich mean k i n e t i c  en e rg y  d i s p l a y s  none o f  th e  u s u a l  
o b s e rv a b le  e f f e c t s  o f  t e m p e r a t u r e , and in  w hich t h e r e  i s  
no e x p la n a t io n  f o r  t h i s  f a c t .  (The la c k  o f  e x p la n a t io n  
i s  c r u c i a l ,  s in c e  o b s e r v a t i o n a l  c o r re sp o n d e n c e  r u l e s  
p re su m a b ly  d o n ' t  e s t a b l i s h  as  s t r o n g  a  l i n k  betw een  th e o ­
r e t i c a l  p r o p e r t i e s  as  th e  l i n k  betw een p a in  and th e  "raw 
f e e l "  o f  p a i n .  Thus, t h e r e  c e r t a i n l y  a re  c a s e s  in  w hich 
a  p a r t i c u l a r  te m p e ra tu re  i s  n o t  r e f l e c t e d  by th e  a p p ro ­
p r i a t e  the rm om eter  r e a d i n g —f o r  exam ple, c a s e s  where th e  
th e rm om ete r  i s  d e f e c t i v e .  But in  i n s t a n c e s  such  a s  
t h e s e ,  th e  f a i l u r e  o f  th e  u s u a l  c o r re sp o n d e n c e  r u l e s  i s  
c a p a b le  o f  e x p l a n a t i o n . )

So j u s t  a s  b e fo re  we were fa c e d  w ith  p o s s i b l e  w o rld s  
i n  which p a in  d o e s n ' t  h u r t ,  we a r e  now c o n f r o n te d  w i th  
p o s s i b l e  w o rld s  i n  which te m p e r a tu r e  d o e s n ' t  behave 
o b s e r v a t i o n a l l y  th e  way i t  does in  th e  a c t u a l  w o r ld .  The
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s u p e rv e n ie n c e  p r i n c i p l e  i s  met in  a  t r i v i a l  s e n s e ,  b u t  
i t  f a i l s  i n  th e  im p o r ta n t  s e n s e .  I t ' s  met t r i v i a l l y  
becau se  no p r o p e r t y  i n  any p o s s i b l e  w orld  c o u n ts  as 
tem pfera ture  u n l e s s  i t ' s  mean k i n e t i c  en e rg y ; h en ce , 
te m p e ra tu re  and mean k i n e t i c  en e rg y  a re  c o - e x te n s iv e  in  
a l l  p o s s i b l e  w o r ld s .  But th e  p r i n c i p l e  f a i l s  in  th e  im­
p o r t a n t  s e n se  t h a t  t h e r e  i s  no g u a ra n te e  t h a t  th e  u s u a l  
o b s e r v a t i o n a l  c h a r a c t e r i s t i c s  o f  te m p e ra tu re  w i l l  rem ain  
f i x e d ,  c e t e r i s  p a r i b u s , i n  a l l  p o s s i b l e  w o r ld s .  Thus, 
th e  c r i t e r i a l  i d e n t i t y  o f  te m p e ra tu re  w ith  mean k i n e t i c  
e n e rg y  le a v e s  open th e  p o s s i b i l i t y  t h a t  t h e r e  a r e  p o s -  
s i l b e  w o rld s  w hich a re  e x a c t l y  l i k e  th e  a c t u a l  w orld  in  
c o m p o s i t io n ,  e x c e p t  t h a t  c e r t a i n  t h e o r e t i c a l - o b s e r v a ­
t i o n a l  co r re sp o n d e n c e  r u l e s  a r e  r a d i c a l l y  d i f f e r e n t  th a n  
in  th e  a c t u a l  w o r ld .  (P e rh ap s  t h e r e  a r e  w o rld s  where 
th e  m ercu ry  i n  the rm om eters  f a l l s ,  r a t h e r  th a n  r i s i n g ,  
in  ac co rd an c e  w i th  an i n c r e a s e  o f  mean m o le c u la r  k i n e t i c  
e n e r g y . )

T h is  r e s u l t  i s  c l e a r l y  c o u n t e r i n t u i t i v e .  I t  seems 
t h a t  th e  i d e n t i t y  o f  te m p e ra tu re  w ith  mean k i n e t i c  
e n e rg y  im p l ie s  t h a t  th e  o b s e r v a t io n a l  co rre sp o n d e n ce  
r u l e s  a s s o c i a t e d  w i th  te m p e ra tu re  a r e  t r u e  o f  mean k i n e ­
t i c  e n e rg y  i n  a l l  p o s s i b l e  w o r ld s .  We s u r e l y  d o n ' t  
w ish  t o  s a y  t h a t  a  p r o p e r ty  can  be te m p e ra tu re  w i th o u t  
d i s p l a y i n g  th e  u s u a l  o b s e r v a t i o n a l  c h a r a c t e r i s t i c s  o f  
te m p e ra tu re  ( u n le s s ,  o f  c o u r s e ,  th e  l a c k  o f  th e  u s u a l  
c h a r a c t e r i s t i c s  can  be e x p l a in e d ) .  The r e a s o n  we f e e l  
t h i s  r e l u c t a n c e  i s  t h a t  ' t e m p e r a t u r e ' ,  as a  t h e o r e t i c a l  
c o n c e p t  i n  therm odynam ics, i s  a  u s e f u l  n o t io n  l a r g e l y  
b ecau se  i t  h e lp s  to  e x p l a in ,  p r e d i c t ,  and u n i f y  c e r t a i n  
o b s e rv a b le  phenomena. T h is  e x p l a n a t o r y / p r e d i c t i v e  r o l e  
i s  c r u c i a l  t o  th e  c o n c e p t ,  a s  i t  i s  to  therm odynam ics 
a s  a  w ho le . M oreover, i f  th e  u s u a l  c o n n e c t io n s  t o  ob­
s e r v a t i o n  a re  n o t  m a in ta in e d ,  th e n  th e  o b se rv a b le  
phenomena th em se lv es  a r e  no lo n g e r  n e c e s s a r i l y  governed
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by th e  laws o f  the rm odynam ics , This l e a v e s  open th e  
p o s s i b i l i t y  t h a t  th e y  d o n ' t  obey any  laws a t  a l l  i n  c e r -  > 
t a i n  p o s s i b l e  w o r ld s ,  even though  th e s e  w o rld s  have th e  
same b a s i c  e n t i t i e s  and th e  same m ic ro - la w s  as  t h e  a c t u a l  
w o rld .

The a d v o c a te s  o f  th e  N-D argum ent s u r e l y  d o n ' t  e n ­
v i s i o n  t h i s  p o s s i b i l i t y .  When th e y  a s s e r t  t h a t  te m p e ra ­
t u r e  i s  d e te rm in e d  by mean k i n e t i c  e n e rg y ,  o r  t h a t  i t ' s  
n o th in g  more th a n  mean k i n e t i c  e n e rg y ,  th e y  mean t o  im ply  
t h a t  mean k i n e t i c  en e rg y  w i l l  d i s p l a y ,  i n  a l l  p o s s i b l e  
w o r ld s ,  th e  o b s e r v a t i o n a l  c h a r a c t e r i s t i c s  we a s s o c i a t e  
w i th  t e m p e r a tu r e .  T his  l e a d s  us to  two c o n c lu s io n s ,  
p a r a l l e l  t o  th o s e  we drew e a r l i e r  c o n c e rn in g  p a in  and 
p r o p e r t y  P . F i r s t ,  th e  c r i t e r i a l  i d e n t i t y  o f  te m p e ra tu re  
and mean k i n e t i c  en e rg y  i s  in a d e q u a te  t o  c a p tu r e  an im­
p o r t a n t  b e l i e f  which l i e s  a t  th e  b a s i s  o f  th e  N-D a r g u ­
m ent—v i z . ,  th e  b e l i e f  t h a t  c o r re sp o n d e n c e  r u l e s  we a s ­
s o c i a t e  w i th  te m p e ra tu re  a re  t r u e ,  c e t e r i s  p a r i b u s . in  
a l l  p o s s i b l e  w o r ld s ,  o f  mean k i n e t i c  e n e rg y .  T h is  b e l i e f  
i s  c e n t r a l  t o  th e  i n t u i t i o n  t h a t  te m p e ra tu re  i s  " n o th in g  
b u t"  mean k i n e t i c  e n e rg y .  Thus, we m ust add to  th e  c r i ­
t e r i a l  i d e n t i t y  t h e s i s  an  a s s e r t i o n  o f  th e  s u p e rv e n ie n c e  
o f  th e s e  c o r re sp o n d e n c e  r u l e s  upon mean k i n e t i c  e n e rg y .  
T h is  su p e rv e n ie n c e  in v o lv e s  th e  f o l lo w in g  p r o p e r t y :  
" s a t i s f i e s  t h e  c o n s t r a i n t s  imposed by th e  laws and c o r ­
resp o n d e n ce  r u l e s  a s s o c i a t e d  w ith  th e  te rm  ' t e m p e r a t u r e ' . "  
The r e q u i r e d  s u p e rv e n ie n c e  a s s e r t s  t h a t  t h i s  p r o p e r t y  i s  
c o - e x t e n s i v e ,  i n  a l l  p o s s i b l e  w o r ld s ,  w ith  mean m o le c u la r  
k i n e t i c  e n e rg y .

The second  c o n c lu s io n  t o  be draw n, a s  in  th e  
e a r l i e r  example o f  p a i n ,  i s  t h a t  we ough t n o t  to  t r e a t  
mean k i n e t i c  e n e rg y  a s  th e  c r i t e r i o n  o f  g en u in e  te m p era ­
tu re }  c o n s e q u e n t ly ,  t h i s  p u r p o r te d  c r i t e r i o n  does n o t  
e s t a b l i s h  th e  i d e n t i t y  o f  th e  two p r o p e r t i e s .  The r e a ­
sons a r e  th e  same as  i n  th e  e a r l i e r  c a s e .  F i r s t ,  t h e r e  
i s  no p o i n t  i n  a d o p t in g  th e  c r i t e r i o n ,  b ecau se  th e  r e ­



s u i t i n g  i d e n t i t y  t h e s i s  f a i l s  t o  e x p re s s  th e  i n t u i t i v e  
c o n t e n t  o f  th e  a s s e r t i o n  t h a t  te m p e ra tu r e  i s  " n o th in g  
b u t"  mean k i n e t i c  e n e rg y ,  Second, th e  c r i t e r i o n  would 
in t r o d u c e  n e e d le s s  t h e o r e t i c a l  c o m p le x i ty ,  b ec au se  i t  
would be n e c e s s a r y  to  d i s t i n g u i s h  te m p e ra tu re  qua  mean 
k i n e t i c  e n e rg y  from  th e  p r o p e r t y  w hich e n t i t i e s  have 
j u s t  i n  c a s e  th e y  s a t i s f y  th e  c o n s t r a i n t s  imposed- by th e  
laws and c o r re sp o n d e n c e  r u l e s  a s s o c i a t e d  w i th  ' t e m p e r a ­
t u r e ' ,  I t ' s  s im p le r  t o  i d e n t i f y  te m p e ra tu r e  w i th  t h i s  
l a t t e r  p r o p e r t y .  T h i r d ,  th e  c r i t e r i o n  i s  c o u n t e r i n t u i ­
t i v e ,  b ec a u se  i t  f a i l s  t o  r u l e  o u t  th e  e x i s t e n c e  o f  p o s ­
s i b l e  w o r ld s  i n  w hich  mean k i n e t i c  en e rg y  l a c k s — w ith o u t  
e x p l a n a t i o n — th e  u s u a l  o b s e r v a t i o n a l  t r a i t s  o f  te m p e ra ­
t u r e .  So t h e r e  i s  no t h e o r e t i c a l  a d v a n ta g e  in  th e  view  
t h a t  t e m p e r a tu r e  i s  c r i t e r i a l l y  i d e n t i c a l  to  mean k i ­
n e t i c  e n e rg y ,  and t h e r e  a r e  c l e a r  d i s a d v a n ta g e s .

In  sum, th e  p r o p o s a l  t o  t r e a t  mean k i n e t i c  en e rg y  
a s  th e  c r i t e r i o n  f o r  g en u in e  te m p e ra tu re  h as  th e  e f f e c t  
o f  d i v o r c in g  th e  c o n c e p t  o f  te m p e ra tu r e  from  th e  u s u a l  
m a c ro s c o p ic ,  p u b l i c l y  o b s e rv a b le  phenomena w ith  which 
t h i s  c o n c e p t  i s  a s s o c i a t e d  i n  th e  a c t u a l  w o r ld .  I f  
mean k i n e t i c  e n e rg y  were th e  c r i t e r i o n  f o r  g en u in e  tem ­
p e r a t u r e ,  th e n  th e  r o l e  o f  t h e o r e t i c a l - o b s e r v a t i o n a l  c o r ­
re sp o n d e n c e  r u l e s  would be q u i t e  s e c o n d a ry .  But c o r r e s ­
pondence r u l e s  a r e  a c t u a l l y  l i n k e d  to  t h e o r e t i c a l  co n ­
c e p t s  in  a  v i t a l l y  im p o r ta n t  way, s in c e  one key  p u rp o se  
o f  t h e o r e t i c a l  n o t io n s  i s  to  f a c i l i t a t e  e x p l a n a t io n  and 
p r e d i c t i o n  o f  th e  o b s e rv a b le  phenomena w i th  w hich th e y  
a r e  a s s o c i a t e d .  C o n s e q u e n t ly ,  th e  a p p l i c a b i l i t y  o f  th e  
a p p r o p r i a t e  c o r re sp o n d e n c e  r u l e s  becomes a t  l e a s t  a 
p a r t i a l  c r i t e r i o n  f o r  th e  a p p l i c a b i l i t y  o f  th e  c o n c e p t  
o f  te m p e r a tu r e  in  o t h e r  p o s s i b l e  w o r ld s .  And i f  we 
a c c e p t  t h i s  l a t t e r  c r i t e r i o n ,  we m ust r e j e c t  th e  c r i ­
t e r i a l  i d e n t i t y  t h e s i s .

I n  c o n c lu s io n ,  l e t  me b r i e f l y  em phasize  th e  d i f ­
f e r e n c e  be tw een  m ic r o r e d u c t i v e l y  c o r r e l a t e d  p r o p e r t i e s ,
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a c c o r d in g  t o  t h e  p o s i t i o n  I  a d v o c a te .  I  co n ten d  t h a t  we 
sh o u ld  r e j e c t  th e  i d e n t i t y  t h e s i s  f o r  m i c r o r e d u c t i v e l y  
c o r r e l a t e d  p r o p e r t i e s , b u t  t h a t  we sh o u ld  a d o p t  th e  
p a r t - w h o le  su p e rv e n ie n c e  p r i n c i p l e .  How e x a c t l y  do 
te m p e ra tu r e  and mean k i n e t i c  e n e rg y  d i f f e r ,  on t h i s  con- 
s t r u a l ?  The d i f f e r e n c e  i s  based  on th e  f a c t  t h a t  tem ­
p e r a t u r e  i s  a s c r i b a b l e  to  w h a te v e r  e n t i t i e s  s a t i s f y  th e  
c o n s t r a i n t s  im posed on th e  c o n c e p t  ' t e m p e r a t u r e '  by th e  
law s and c o r re sp o n d e n c e  r u l e s  o f  the rm odynam ics. We can 
im agine  p o s s i b l e  w o rld s  where Tq does n o t  o b t a in ,  such  
t h a t  th e  r e l e v a n t  c o n s t r a i n t s  a r e  s a t i s f i e d  even though  
m o le c u la r  t h e o r y  does n o t  o b t a i n .  In  such  w o r ld s ,  an 
o b j e c t  would p o s s e s s  a  c e r t a i n  te m p e ra tu r e  w i th o u t  p o s ­
s e s s i n g  a  mean m o le c u la r  k i n e t i c  e n e rg y .  But th e  f a c t  
t h a t  te m p e r a tu r e  can be in s t a n c e d  t h i s  way i n  some p o s ­
s i b l e  w orld  does n o t  a f f e c t  th e  c o n t e n t i o n  t h a t  i n  o u r  
w o r ld ,  and i n  a l l  K -w orlds where Tq o b t a i n s ,  te m p e ra tu re  
i s  c o - e x t e n s iv e  w i th  mean m o le c u la r  k i n e t i c  e n e rg y .  And 
t h e  t r u t h  o f  th e  l a t t e r  c o n t e n t i o n  i s  s u f f i c i e n t  t o  e s ­
t a b l i s h  t h a t  te m p e ra tu r e  i s  " n o th in g  e l s e  th a n "  mean 
m o le c u la r  e n e rg y .

I  r e c o n s i d e r  one p o s s i b l e  form  o f  th e  p r o p e r t y  
i d e n t i t y  t h e s i s  in  th e  a p p e n d ix .  T h ere ,  I  c o n t in u e  t o  
r e j e c t  th e  t h e s i s  w i th  r e s p e c t  to  p s y c h o p h y s ic a l  co n ­
n e c t i n g  p r i n c i p l e s ,  b u t  I  l e a v e  open th e  p o s s i b i l i t y  o f  a  
c e r t a i n  k in d  o f  i d e n t i t y  t h e s i s  i n  n a t u r a l  s c i e n c e .

2C f. Kim, "On th e  P s y c h o -P h y s ic a l  I d e n t i t y  T h eo ry ,"
p p .  227- 2 8 .

3C f. S k l a r , p . 119-
li

C f. R ich a rd  M ontague, "On th e  N a tu re  o f  C e r t a i n  
P h i l o s o p h i c a l  E n t i t i e s , "  Mon 53 (1969)* 1 5 9 - lf& .

c
^Jaegwon Kim h as  a sk ed  w h e th e r  I  am p r e p a r e d  t o  s a y  

t h e  sane a b o u t  ' t h e  t e a c h e r  o f  P l a t o ' " :  t h a t  t h i s  e x p re s - -  
s i o n  d o e s n ' t  d e n o te  an i n d i v i d u a l  b ecau se  i t  a p p l i e s  to  
d i f f e r e n t  t h in g s  in  d i f f e r e n t  p o s s i b l e  w o r ld s .  In  r e p l y ,  
l e t  me p o i n t  o u t  t h a t  I  do m a in ta in  t h a t  th e  e x p r e s s io n  
' t h e  c o l o r  o f  th e  s k y ' d e n o te s  a  c o l o r — i t  n o n - r i g i d l y
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d e s ig n a te s  th e  c o l o r  o f  th e  sk y  in  w h a te v e r  w orld  i s  
u n d e r  d i s c u s s i o n .  S i m i l a r l y ,  ' t h e  t e a c h e r  o f  P l a t o '  
d e s ig n a te s  ( n o n - r i g i d l y ) t an i n d i v i d u a l .  But th e s e  f a c t s  
a r e  c o n s i s t e n t  w ith  my c la im  in  th e  t e x t —v i z . ,  t h a t  th e  
p r o p e r ty  e x p re s se d  by ' i s  th e  c o l o r  o f  th e  s k y '  i s  n o t  a 
c o l o r .  T h is  c la im  i s  based  on th e  f a c t  t h a t  d i f f e r e n t -  
c o lo re d  o b j e c t s  have t h i s  p r o p e r ty  in  d i f f e r e n t  p o s s i b l e  
w o r ld s .  One f u r t h e r  commentt As we a c t u a l l y  use  th e  
p r e d i c a t e  ' i s  th e  c o l o r  o f  th e  s k y '  in  o r d in a r y  p a r l a n c e ,  
i t  p e rh ap s  has th e  meaning o f  ' i s  th e  c o l o r  o f  th e  sky  
( a t  a ) ' .  But t h i s  u sage  would h e lp ,  r a t h e r  th a n  h in d e r ,  
th e  argum ent in  th e  t e x t ,  s i n c e  th e  l a t t e r  p r e d i c a t e  has 
th e  same i n t e n s i o n  a s  ' i s  b l u e ' .

6I  am assum ing  t h a t  ' p a i n '  and th e  e x p r e s s io n  d e s ­
i g n a t i n g  th e  n e u r o l o g i c a l  c o r r e l a t e  o f  p a in  a re  r i g i d  
p r o p e r ty  d e s i g n a t o r s .  They make no m en tion  o f  any 
s p e c i f i c  o b j e c t s  whose c h a r a c t e r i s t i c s  change from one 
w orld  to  a n o th e r ,  such  as  th e  sky  o r  P l a t o ,  So t h e r e  i s  
no i n i t i a l  r e a s o n  to  t h in k  t h a t  th e y  d e s ig n a te  d i f f e r e n t  
p r o p e r t i e s  in  d i f f e r e n t  p o s s i b l e  w o r ld s .  (T h is  m a t t e r  
i s  ta k e n  up in  th e  a p p e n d ix . )

'D av id  L ew is , "An Argument f o r  th e  I d e n t i t y  T h e o ry ," 
J P  63 ( 1 9 6 6 ) t 1 7 - 2 5 .

Q
When we sp eak  of a  p r o p e r t y  occupy ing  a  c a u s a l  

r o l e ,  we mean o f  c o u rs e  t h a t  th e  c o n c r e te  e v e n ts  w hich 
a r e  i t s  i n s t a n c e s  occupy th e  c a u s a l  r o l e .

^Lew is, p . 17*
1 0L ew is ' p o s i t i o n  i s  a c t u a l l y  am biguous. He 

p h r a s e s  h i s  " c a u s a l  r o l e "  a n a l y s i s  o f  e x p e r ie n c e s  by 
s a y in g  t h a t  c e r t a i n  c a u s a l  r o l e s  "b e lo n g  by a n a l y t i c  
n e c e s s i t y  to  e x p e r i e n c e s . "  (p .  1?) This a s s e r t i o n  can 
be i n t e r p r e t e d  in  two ways 1
a )  By a n a l y t i c  n e c e s s i t y ,  a  p r o p e r t y  i s  an e x p e r ie n c e  of 

k ind  E i f f  i t  has  c a u s a l  r o l e  C'.
b ) A p r e d i c a t e  e x p re s s e s  a  p r o p e r t y  o f  k in d  E i f f  by 

a n a l y t i c  n e c e s s i t y ,  i t  e x p re s s e s  a  p r o p e r t y  w i th  
c a u s a l  r o l e  C.

S ta te m e n t  ( a )  has th e  consequence t h a t  my p ro p o sed  d u a l ­
c a u s a t io n  view  y i e l d s  n o n - p h y s ic a l  and p h y s i c a l  e x p e r i ­
e n c e s ,  But th e  d u a l - c a u s a t i o n  t h e o r i s t  can  r e p l y  t h a t  
s t a t e m e n t  (b )  e x p re s s e s  th e  e s s e n t i a l  c o n te n t  o f  th e  "c au ­
s a l  r o l e "  p o s i t i o n ;  s t a te m e n t  (a )  i s  t e n d e n t i o u s ,

11I  w i l l  have more to  s a y  a b o u t  t h i s  ap p ro ac h ,  w i th  
r e s p e c t  t o  p r o p e r t i e s  o t h e r  th a n  phenom enal p r o p e r t i e s ,  i n  
th e  ap p e n d ix .
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12See K r ip k e 's  d i s c u s s i o n  o f  th e  a l l e g e d  i d e n t i t y  
o f  h e a t  w i th  th e  m otion  o f  m o le c u le s ,  "Naming and N eces­
s i t y , " ,  p . 3 2 5 ,

-^Putnam, p .  2 3 6 . Putnam a s s e r t s  t h a t  " th e  p ro b ­
lem o f  s t a t i n g  a  ' p r i n c i p l e  o f  i n d i v i d u a l t i o n '  f o r  
p h y s i c a l  p r o p e r t i e s ,  m a g n itu d e s ,  e t c . ,  r e d u c e s . . . t o  th e  
problem  o f  d e s c r ib in g  th e  m e th o d o lo g ic a l  c o n s t r a i n t s  on 
r e d u c t i o n . "

■^Putnam, i b i d . ,  seems to  ta k e  t h i s  v iew , a l th o u g h  
he i s  n o t  w r i t i n g  w i th in  th e  c o n f in e s  o f  th e  SI c r i ­
t e r i o n .

1^K rip k e , pp . 3 1 ^ 2 .

l 6I b i d . ,  p .  315- 1 6 .

17I b i d . ,  p p . 319- 2 0 .

l 8 I b i d . ,  pp . 325- 2 6 .

19I b i d . ,  p . 353*
20The n o t io n  o f  a  c o r re sp o n d e n c e  r u l e  i s  employed 

by p h i lo s o p h e r s  o f  s c ie n c e  to  r e f e r  t o  a s t a te m e n t  w hich 
c o n n e c ts  a s s e r t i o n s  s t a t e d  in  t h e o r e t i c a l  v o c a b u la ry  to  
a s s e r t i o n s  s t a t e d  in  a n t e c e d e n t ly - u n d e r s to o d ,  p r e - t h e o -  
r e t i c a l  v o c a b u la ry .  I  d i s c u s s  th e  n o t io n  c r i t i c a l l y  in  
c h a p te r  IV, and I  ad o p t a  m o d if ie d  n o t io n  in  i t s  p l a c e .  
But th e  m o d i f i c a t i o n  w i l l  n o t  a f f e c t  th e  p o in t s  I  make 
in  th e  p r e s e n t  c h a p te r ,  so  I  w i l l  c o n t in u e  to  u se  th e  
n o t io n  u n c r i t i c a l l y  u n t i l  c h a p t e r  IV.



IV. THE PART-WHOLE SUPERVENIENCE PRINCIPLE

S e c t io n  1

Having r e j e c t e d  th e  v iew  t h a t  m ic r o r e d u c t iv e ly  c o r ­
r e l a t e d  p r o p e r t i e s  a r e  i d e n t i c a l ,  I  now t u r n  to  a  d e fe n se  
o f  th e  p a r t -w h o le  su p e rv e n ie n c e  p r i n c i p l e  (S ) .

(S) In  a l l  K -w orlds i n  which th e o r y  Tq o b t a i n s ,  th e  
c o n n e c t in g  p r i n c i p l e s  R a l s o  o b t a in .

R e c a l l  t h a t  t h i s  p r i n c i p l e  assum es th e  t r u t h  o f  th e  U n ity  
o f  Science h y p o th e s i s .  Tq i s  th e  fu n d am e n ta l  r e d u c in g  
th e o ry  o f  u n i f i e d  s c i e n c e .  R i s  th e  s e t  o f  m ic ro re d u c -  
t i v e  c o n n e c t in g  p r i n c i p l e s  in  u n i f i e d  s c i e n c e — th e  p r i n ­
c i p l e s  which re d u ce  v a r io u s  b ra n c h e s  o f  s c ie n c e  t o  
b ra n c h e s  im m ed ia te ly  below them i n  th e  r e d u c t i v e  h i e r a r ­
chy, and which th e re b y  u l t i m a t e l y  red u ce  a l l  o f  s c ie n c e  
to  Tq. And K-worlds a r e  p o s s i b l e  w o rld s  i n  w hich th e  
o n ly  k in d s  o f  c o n c re te  indecom posab le  e n t i t i e s  a r e  th o s e  
k in d s  w hich e x i s t  in  th e  a c t u a l  w o r ld —v i z . ,  e n t i t y -  
k in d s  re c o g n iz e d  by T q .

S ta te m e n t  (S) i s  a  fu n d am e n ta l  m e ta p h y s ic a l  t h e s i s .  
I f  a d o p te d ,  i t  w i l l  occupy a  p o s i t i o n  v e ry  c l o s e  to  th e  
" c e n te r "  o f  o u r  th e o ry  o f  th e  w o rld ,  in  Q u in e ’s se n se  
o f  c e n t r a l i t y .  I . e . ,  i t  w i l l  re se m b le  th e  p r i n c i p l e s  o f  
l o g i c  and m a th em a tic s ,  i n  t h a t  i t  w i l l  be s u b j e c t  t o  
e m p r ic a l  d i s c o n f i r r i ta t io n  o n ly  v e r y  i n d i r e c t l y ,  i f  a t  
a l l .  E m p ir ic a l  q u e s t io n s  a r i s e  when we a s k  w h e th e r  o r  
n o t  a  p a r t i c u l a r  th e o ry  T2 i s  m ic r o r e d u c ib le  t o  some o th e r  
th e o r y  T j j  p ro p o sed  b i c o n d i t i o n a l  c o r re sp o n d e n c e  p r i n ­
c i p l e s  w i l l  be s u b j e c t  to  th e  t e s t  o f  e x p e r i e n c e ,  t o  th e  
same d e g ree  t h a t  o th e r  a s p e c t s  o f  th e  p a r t i c u l a r  s c i e n t i ­
f i c  t h e o r i e s  a r e  so  s u b j e c t .  S i m i l a r l y ,  th e  U n i ty  o f
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S c ie n c e  h y p o th e s i s  i s  a  (v e ry  g e n e r a l )  e m p i r i c a l  t h e s i s ,  
d e s p i t e  th e  f a c t  t h a t  i t  a l s o  s e r v e s  as  a  g u id in g  m etho­
d o l o g i c a l  p r i n c i p l e  in  r e s e a r c h  and th e o r y  c o n s t r u c t i o n .  
But th e  s u p e rv e n ie n c e  p r i n c i p l e  i s  much l e s s  s u b j e c t  t o  
th e  v i c i s s i t u d e s  o f  e x p e r i e n c e .  F o r ,  i t  seems t h a t  t h e  
"best we can  do e m p i r i c a l l y  i s  t o  d e te rm in e  w h e th e r  o r  
n o t  c e r t a i n  p ro p o sed  m ic r o r e d u c t iv e  c o n n e c t in g  p r i n c i ­
p l e s  a c t u a l l y  o b t a i n  betw een  two t h e o r i e s  T2 and  .
We c a n n o t  t e l l ,  on th e  b a s i s  o f  e m p i r i c a l  e v id e n c e ,  
w h e th e r  o r  n o t  th e  c o n n e c t in g  p r i n c i p l e s  would o b ta in  
i n  a l l  K -w orlds in  w hich T q  i s  t r u e .  Nor can  we d e c id e  
t h e  t r u t h  o f  t h i s  l a t t e r . . t h e s i s  s im p ly  by a p p e a l  to  
s p e c i f i c  s c i e n t i f i c  t h e o r i e s .  These t h e o r i e s  in fo rm  us 
o f  l a w l ik e  r e g u l a r i t i e s  which o b t a in  i n  th e  a c t u a l  
w o r ld ,  b u t  th e y  a r e  s i l e n t  r e g a r d in g  th e  q u e s t i o n  o f  
w h e th e r  th e  c o r re sp o n d e n c e  p r i n c i p l e s  w i l l  o b t a in  in  
a l l  p o s s i b l e  K -w o rld s . The s u p e rv e n ie n c e  p r i n c i p l e  i s  
f u r t h e r  from  th e  p e r i p h e r y  o f  e x p e r ie n c e  th a n  any o f  th e  
i n d i v i d u a l  s c i e n c e s .  A c c o rd in g ly ,  e m p i r i c a l  c o n s i d e r a ­
t i o n s  ( o t h e r  th a n  th o s e  w hich a r e  in v o lv e d  in  e s t a b l i s h ­
i n g  th e  e x i s t e n c e  o f  c o n n e c t in g  p r i n c i p l e s  i n  th e  a c t u a l  
w o r ld )  w i l l  have l i t t l e  b e a r in g  on th e  t r u t h  o r  f a l s i t y  
o f  th e  p r i n c i p l e .

T h is  i s  n o t  to  deny t h a t  argum en ts  f o r  th e  p r i n c i ­
p l e  can  be g iv e n .  The p r e s e n t  c h a p t e r  w i l l  be d e v o te d  
t o  argum en ts  in  i t s  f a v o r .  But argum ents  w i l l  o c c u r  a t  
a  d i f f e r e n t  l e v e l  th a n  th o s e  w hich o c c u r  in  th e o r y -  
c o n s t r u c t i o n  a t  th e  l e v e l  o f  th e  p a r t i c u l a r  s c i e n c e s .  
C o n s id e r a b ly  more w e ig h t  w i l l  be p la c e d  on c o n s i d e r a t i o n s  
o f  s i m p l i c i t y ,  economy, i n t u i t i v e  n a t u r a l n e s s ,  co n c ep ­
t u a l  c o h e re n c y ,  and th e  l i k e ,  w h ile  v i r t u a l l y  no w e ig h t  
w i l l  be p la c e d  upon e m p i r i c a l  c o n s i d e r a t i o n s .

I t ’ s  c l e a r  t h a t  more o f  an  argum ent i s  need ed  f o r  
t h e  t r u t h  o f  a  p r i n c i p l e  l i k e  (S) th a n  i s  needed  f o r  
t h e  t r u t h  o f  th e  p r i n c i p l e s  o f  l o g i c  o r  m a th e m a tic s .
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The t r u t h  o f  th e  l a t t e r  can  he m a in ta in e d  on th e  b a s i s  
o f  t h e i r  c r u c i a l  r o l e  in  our c o n c e p tu a l  scheme* we a r e  
red u c e d  to  v i r t u a l  in c o h e re n c y  i f  we deny them. I t  
does n o t  a p p e a r  t h a t  th e  same can  be c la im ed  f o r  p r i n ­
c i p l e  ( S ) .  N o n e th e le s s ,  i f  we a r e  s t r o n g l y  in f lu e n c e d  
by th e  v a r io u s  i n t u i t i o n s  which u n d e r l i e  th e  N-D a rg u ­
ment th e n  we w i l l  no d oub t f e e l  an i n c l i n a t i o n  t o  a d o p t  
th e  s u p e rv e n ie n c e  p r i n c i p l e  on th e  g rounds o f  th e s e  i n ­
t u i t i o n s .  Thus, i n t u i t i v e  n a t u r a l n e s s  r e p r e s e n t s  a 
p r im a  f a c i e  r e a s o n  f o r  a d o p t in g  th e  p r i n c i p l e .  But 
t h e r e  i s  more to  be s a i d  on th e  s u b j e c t  th a n  t h i s .  We 
need t o  i n q u i r e  more f u l l y  i n t o  th e  f o u n d a t io n s  o f  th e  
v a r io u s  i n t u i t i o n s  which u n d e r l i e  th e  s u p e rv e n ie n c e  
p r i n c i p l e ,  i n  o r d e r  to  u n d e rs ta n d  why th e y  a r i s e  and 
why th e y  d e s e rv e  to  be h eed ed . And we m ust a l s o  c o n f r o n t  
and  r e p l y  to  c e r t a i n  argum ents w hich p u r p o r t  to  show th e  
f a l s i t y  o f  th e  p r i n c i p l e .

In  o r d e r  t o  o b ta in  a  more p r e c i s e  u n d e r s ta n d in g  
o f  (S ) ,  and a l s o  to  f a c i l i t a t e  my d e fe n s e  o f  t h i s  p r i n ­
c i p l e ,  i t  w i l l  be n e c e s s a ry  t o  d i s c u s s  f i r s t  th e  n a t u r e  
o f  s c i e n t i f i c  t h e o r i e s .  T his  i s  a  v e r y  l a r g e  t o p i c ,  o f  
c o u r s e ,  and my d i s c u s s io n  w i l l  be l i m i t e d .  My p u rp o se  
i s  t o  s u rv e y  some main c o n s i d e r a t i o n s  which have been 
o f f e r e d  by o th e r s  in  s u p p o r t  o f  a  p a r t i c u l a r  view  o f  
s c i e n t i f i c  t h e o r i e s —a v e r s io n  o f  w hich I  s h a l l  a d o p t  
m y s e lf  i n  a rg u in g  f o r  th e  su p e rv e n ie n c e  p r i n c i p l e .  T h is  
view, w hich  I  s h a l l  c a l l  th e  "m o d if ie d  c o n c e p t io n "  o f  
s c i e n t i f i c  t h e o r i e s ,  i s  a d v o c a te d  e x p l i c i t l y  by th e  r e ­
c e n t  C a r l  Hempel, and I  s u s p e c t  t h a t  som eth ing  l i k e  i t  
i s  h e ld  by many o t h e r s . The view  has  emerged l a r g e l y  
as a  r e a c t i o n  t o ,  and m o d i f i c a t io n  o f ,  w hat Hempel c a l l s  
th e  " s t a n d a r d  c o n c e p t io n "  o f  s c i e n t i f i c  t h e o r i e s .  I  
s h a l l  b r i e f l y  d e s c r ib e  th e  s t a n d a r d  c o n c e p t io n ,  th e  m a jo r  
o b j e c t i o n s  w hich Hempel and o th e r s  have l e v e l l e d  a g a i n s t  
i t ,  and th e  m o d if ie d  c o n c e p t io n  w hich has  emerged as a
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r e s u l t  o f  th e s e  o b j e c t i o n s . * I  w i l l  th e n  in t r o d u c e  some 
d i s t i n c t i o n s  o f  my own w i th in  th e  fram ework o f  th e  m odi­
f i e d  c o n c e p t io n ,  d i s t i n c t i o n s  which w i l l  p ro v e  u s e f u l  
i n  d e fe n d in g  (S ) .  And I  w i l l  i n d i c a t e  th e  r e le v a n c e  o f  
th e  m o d if ie d  c o n c e p t io n  t o  th e  u n d e r s ta n d in g  o f  c e r t a i n  
k ey  c o n c e p ts  o f  (S ) ,  n o t a b ly  th e  c o n c e p t  o f  a  co n n ec­
t i n g  p r i n c i p l e .

The s ta n d a r d  c o n c e p t io n  o f  s c i e n t i f i c  t h e o r i e s ,  a s  
Hempel n o t e s ,  i s  r e p r e s e n t e d  in  th e  w r i t i n g s  o f  N.R, 
C am pbell, P .P . Ramsey, Rudolph C arnap , R.B, B r a i t h w a i t e ,  
and E r n e s t  N age l.  On th e  s ta n d a r d  c o n s t r u a l ,  a  th e o r y  
i s  c h a r a c t e r i z e d  by two c o n s t i t u e n t s .  The f i r s t  i s  an  
a x io m a t iz e d  d e d u c t iv e  sys tem  o f  u n i n t e r p r e t e d  fo rm u la s ,  
t h e  p o s t u l a t e s  o f  th e  sy s tem  c o r re s p o n d in g  to  th e  b a s ic  
p r i n c i p l e s  o f  th e  th e o r y .  The p o s t u l a t e s  may be th o u g h t  
o f  as  fo rm u la s  o b ta in e d  by a x io m a t iz in g  th e  b a s i c  p r i n ­
c i p l e s  o f  th e  th e o ry  and th e n  " d i s i n t e r p r e t i n g "  ( t o  u se  
Q u in e 's  e x p r e s s io n )  th e  p r i m i t i v e  t h e o r e t i c a l  te rm s  in  
th e  axiom s. The second  component i s  a  s e t  o f  s e n te n c e s  
t h a t  g iv e  e m p i r i c a l  im p o r t  to  th e  system  by i n t e r p r e t i n g  
some o f  i t s  fo rm u las  i n  e m p i r i c a l  te rm s — in  te rm s o f  th e  
v o c a b u la ry  t h a t  d e s c r i b e s  th e  phenomena th e  t h e o r y  i s  t o  
e x p l a i n .  These s e n te n c e s  a r e  u s u a l l y  c a l l e d  c o r r e s p o n ­
dence r u l e s .  They have a l s o  been known as  o p e r a t i o n a l  
d e f i n i t i o n s ,  c o - o r d i n a t i v e  d e f i n i t i o n s ,  o r  i n t e r p r e t a ­
t i v e  p r i n c i p l e s ,  and th e y  have been c h a r a c t e r i z e d  as  
fo rm in g  a  d i c t i o n a r y ,  o r  an i n t e r p r e t a t i v e  sy s tem . W ri­
t e r s  who employ th e  s ta n d a r d  c o n c e p t io n  f r e q u e n t l y  a s ­
sume a  sh a rp  d ichotom y o f  v o c a b u la ry  i n t o  " t h e o r e t i c a l "  
and " o b s e r v a t io n a l "  com ponents , and th e y  have th o u g h t  o f  
c o rre sp o n d e n c e  r u l e s  a s  s e n te n c e s  c o n t a in i n g  v o c a b u la ry  
o f  b o th  k in d s .  But i t  seems p o s s i b l e  to  a d h e re  t o  th e  
e s s e n t i a l s  o f  th e  s t a n d a r d  c o n c e p t io n  w i th o u t  r e l y i n g  on 
a  sh a rp  t h e o r e t i c a l / o b s e r v a t i o n a l  dichotomy* c o r r e s ­
pondence r u l e s  a r e  th e n  view ed as  r e l a t i n g  t h e o r e t i c a l
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te rm s t o  p r e - t h e o r e t i c a l  o n es .  A p r e - t h e o r e t i c a l  term  
i s  one which i s  u n d e rs to o d  and has e m p i r i c a l  im p o rt  i n -  7 
d e p e n d e n t ly  o f  th e  p a r t i c u l a r  th e o r y  u n d e r  c o n s i d e r a t i o n ;  
i t  may o r  may n o t  he " o b s e r v a t i o n a l . "

I  come now t o  a  b r i e f  m en tion  o f  th e  m ajo r  c r i t i ­
c ism s t h a t  have been l e v e l l e d  a g a i n s t  th e  s ta n d a r d  con­
c e p t i o n .  F i r s t ,  t h e r e  a r e  s e v e r a l  w ell-know n c r i t i q u e s  
o f  th e  t h e o r e t i c a l / o b s e r v a t i o n a l  d ich o to m y . 2 These c r i ­
t i c a l  d i s c u s s io n s  have som etim es been p r e s e n te d  a s  an 
argum ent a g a i n s t  th e  s ta n d a r d  c o n c e p t io n  i t s e l f . 3 And 
t h i s  ap p ro ac h  has o f t e n  been j u s t i f i e d ,  s in c e  c e r t a i n  
a d v o c a te s  o f  th e  s ta n d a r d  view  ( n o ta b ly  C arnap) have 
te n d ed  t o  g iv e  th e  d i s t i n c t i o n  a  c e n t r a l  r o l e .  But th e  
o b j e c t i o n  can  p e rh a p s  be a v o id e d ,  by em ploying th e  
w eaker t h e o r e t i c a l / p r e - t h e o r e t i c a l  d i s t i n c t i o n .

So s t a t e d ,  how ever, th e  c o n c e p t io n  becomes v u l ­
n e r a b l e  to  a  second  o b j e c t i o n .  The c o n s t r u a l  o f  a 
th e o r y  as  an a x io m a t iz e d  u n i n t e r p r e t e d  c a l c u l u s  p lu s  a 
s e t  o f  i n t e r p r e t a t i v e  co r re sp o n d e n ce  r u l e s  s t r o n g l y  
s u g g e s t s  t h a t  a l l  th e  te rm s in  th e  a x io m a t iz e d  c a lc u l u s  
a r e  "new" t h e o r e t i c a l  o nes , and t h a t  a n t e c e d e n t l y  u n ­
d e r s to o d  p r e - t h e o r e t i c a l  te rm s a re  a l l  in t ro d u c e d  v i a  
th e  c o rre sp o n d e n c e  r u l e s .  A c tu a l ly ,  how ever, th e  b a s ic  
laws o f  m ost s c i e n t i f i c  t h e o r i e s  employ n o t  o n ly  "new" 
t h e o r e t i c a l  c o n c e p ts  b u t  a l s o  "o.ld" o r  p r e - t h e o r e t i c a l  
o n es .  For exam ple, th e  b a s ic  laws o f  th e  c l a s s i c a l  
k i n e t i c  th e o r y  o f  g a s e s  a t t r i b u t e  to  atoms and m o le cu les  
such  p r o p e r t i e s  a s  m ass, volum e, v e l o c i t y ,  momentum, 
and k i n e t i c  e n e rg y —a l l  o f  w hich were p r e v io u s l y  used  in  
a n t e c e d e n t  t h e o r i z i n g  a b o u t  p h y s i c a l  o b j e c t s ;  th e  wave 
th e o r y  o f  l i g h t  employs th e  a n t e c e d e n t l y  a v a i l a b l e  
n o t io n s  o f  w av e len g th  and wave f re q u e n c y ,  e t c .  Thus, 
th e  t w o - t i e r  c o n c e p t io n  o f  a  th e o r y  as  an u n i n t e r p r e t e d  
c a l c u l u s  p lu s  a  s e t  o f  i n t e r p r e t a t i v e  c o r re sp o n d e n ce  
r u l e s  l i n k i n g  t h e o r e t i c a l  t o  p r e - t h e o r e t i c a l  te rm s ,
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c a n n o t  be m a in ta in e d .
A t h i r d  o b je c t i o n  to  th e  s ta n d a r d  c o n c e p t io n  co n -  > 

c e rn s  i t s  t r e a tm e n t  o f  th e  r o l e  o f  m odels . C e r t a i n  p r o ­
p o n e n ts  o f  th e  s ta n d a r d  c o n c e p t io n ,  n o t a b ly  N ag e l,  have 
re g a rd e d  a  t h e o r y  as  h a v in g  a  t h i r d  com ponent, nam ely 
"a  model f o r  th e  a b s t r a c t  c a l c u l u s ,  which s u p p l i e s  some 
f l e s h  f o r  th e  s k e l e t a l  s t r u c t u r e  in  te rm s o f  more o r  
l e s s  f a m i l i a r  c o n c e p tu a l  o r  v i s u a l i z a b l e  m a t e r i a l s .
N agel o b se rv e s  t h a t  a  th e o r y  i s  u s u a l l y  embedded in  a  
m odel, r a t h e r  th a n  b e in g  fo rm u la te d  s im p ly  as  an a b s t r a c t  
c a l c u l u s  and a  s e t  o f  c o r re sp o n d e n c e  r u l e s .  The main 
r e a s o n  f o r  t h i s ,  he s u g g e s t s ,  i s  th e  g r e a t e r  ea se  o f  
u n d e r s ta n d in g  which e n s u e s .  The im p l i c a t i o n  i s  t h a t  th e  
m odel, a l th o u g h  i t  f a c i l i t a t e s  u n d e r s ta n d in g  and i t  can 
som etim es be a  h e u r i s t i c  a i d  in  f o rm u la t in g  new hypo­
t h e s e s ,  n e v e r t h e l e s s  i s  l o g i c a l l y  d i s p e n s a b l e .

The o b je c t i o n  i s  t h a t  n o t  a l l  m odels used  in  
s c ie n c e  seem t o  be l o g i c a l l y  d i s p e n s a b l e .  C e r t a i n  o f  
them a r e  d i s p e n s a b l e ,  a d m i t t e d ly ,  such  a s  th e  m e c h a n ic a l  
o r  hydrodynam ic r e p r e s e n t a t i o n s  o f  e l e c t r i c  c u r r e n t s  
o r  th e  lu m in i f e r o u s  e t h e r  t h a t  p la y e d  a  c o n s id e r a b le  
r o l e  i n  th e  p h y s ic s  o f  th e  l a t e  n i n e t e e n t h  and e a r l y  
t w e n t i e t h  c e n t u r i e s .  But c o n s id e r  th e  models i m p l i c i t  
i n  such  t h e o r i e s  as  th e  k i n e t i c  th e o r y  o f  g a s e s ,  c l a s s i ­
c a l  wave and p a r t i c l e  t h e o r i e s  o f  l i g h t ,  B o h r 's  t h e o r y  o f  
th e  hydrogen  atom, o r  th e  m o l e c u l a r - l a t t i c e  t h e o r y  o f  
c r y s t a l l i n e  s t r u c t u r e .  A l l  th e s e  c la im  t o  o f f e r ,  n o t  
p i c tu r e s q u e  a n a lo g u e s ,  and n o t  r e - i n t e r p r e t a t i o n s  o f  a 
t h e o r y ' s  a b s t r a c t  c a l c u l u s  in  c o n c r e t e l y  v i s u a l i z a b l e  
te rm s ,  b u t  t e n t a t i v e  d e s c r i p t i o n s  o f  th e  a c t u a l  m ic ro ­
s t r u c t u r e  o f  th e  o b j e c t s  and p r o c e s s e s  u n d er  i n v e s t i g a ­
t i o n .  A model i s  o f t e n  an i n t e g r a l  and l o g i c a l l y  i n ­
d i s p e n s a b le  component o f  a t h e o r y . 5

A f o u r t h  o b je c t i o n  c o n c e rn s  th e  n o t io n  o f  a  c o r r e s ­
pondence r u l e .  T h e i r  d e s ig n a t i o n  a s  r u l e s . a s  o p e ra -
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t i o n a l  d e f i n i t i o n s . o r  c o - o r d i n a t i v e  d e f i n i t i o n s  su g ­
g e s t s  t h a t  th e y  have th e  s t a t u s  o f  m e t a l i n g u i s t i c  p r i n ­
c i p l e s  w hich r e n d e r  c e r t a i n  s e n te n c e s  t r u e  by t e r m in o lo ­
g i c a l  c o n v e n tio n  o r  s t i p u l a t i o n .  But t h e r e  a r e  s e v e r a l  
p rob lem s w ith  t h i s  c o n c e p t io n t  1) S c i e n t i f i c  s t a te m e n ts  
t h a t  a r e  i n i t i a l l y  in t ro d u c e d  by " o p e r a t i o n a l  d e f i n i ­
t i o n s "  o r  more g e n e r a l  r u l e s  o f  a p p l i c a t i o n  f o r  s c i e n t i ­
f i c  te rm s u s u a l l y  change t h e i r  s t a t u s  in  re sp o n se  to  
new e m p i r i c a l  f in d in g s  and t h e o r e t i c a l  d ev e lo p m en ts . 
(Hempel g iv e s  th e  fo l lo w in g  exam ple . S o m e 'p e r io d ic  
p r o c e s s ,  such  as th e  a x i a l  r o t a t i o n  o f  th e  e a r t h  as 
r e f l e c t e d  in  th e  a p p a re n t  d a i l y  m otion  o f  some f ix e d  
s t a r ,  m igh t be u sed  i n i t i a l l y  to  " d e f in e "  e q u a l  i n t e r ­
v a l s  o f  tim e i n  e x p e r im e n ta l  te rm s .  But a n c i e n t  a s t r o ­
n o m ic a l  r e p o r t s  have been used  to  e s t a b l i s h  a  v e r y  slow  
d e c e l e r a t i o n  o f  th e  e a r t h ' s  a x i a l  r o t a t i o n ,  w i th  a  con­
s e q u e n t  slow  le n g th e n in g  o f  th e  mean s o l a r  d a y . )  2 )
A th e o r y  u s u a l l y  l i n k s  a  g iv e n  t h e o r e t i c a l  c o n c e p t  to  
s e v e r a l  d i s t i n c t  k in d s  o f  phenomena t h a t  a r e  c h a r a c t e r i ­
zed i n  te rm s o f  th e  a n t e c e d e n t l y  a v a i l a b l e  v o c a b u la ry .  
Hence, n o t  a l l  th e  t r u e  i n t e r p r e t i v e  s e n te n c e s  th u s  
p ro v id e d  f o r  a  g iv e n  t h e o r e t i c a l  te rm  can be t r u e  by 
c o n v e n t io n ,  s in c e  th e y  j o i n t l y  im ply  c e r t a i n  e m p i r i c a l  
s t a te m e n ts  to  th e  e f f e c t  t h a t  i f  one o f  th e  s p e c i f i e d  
m ethods y i e l d s  a  c e r t a i n  n u m e r ic a l  v a lu e  f o r  th e  quan­
t i t y  in  q u e s t io n ,  th e n  th e  o th e r  methods w i l l  y i e l d  th e  
same v a lu e .  3) Q u in e 's  c r i t i q u e  o f  th e  a n a l y t i c / s y n ­
t h e t i c  d i s t i n c t i o n  s u g g e s ts  t h a t  no s e n te n c e ,  w i th  th e  
p o s s i b l e  e x c e p t io n  o f  th e  t r u t h s  o f  lo g ic  and mathema­
t i c s ,  q u a l i f i e s  as  immune to  r e v i s i o n  sh o u ld  th e  th e o ry  
e n c o u n te r  c e r t a i n  r e c a l c i t r a n t  e m p i r i c a l  f i n d i n g s .
H ence, i t ' s  n o t  c l e a r  w hat c la im  i s  b e in g  made when 
c e r t a i n  s e n te n c e s  of a  th e o ry  a r e  c h a r a c t e r i z e d  a s  
" t r u e  by c o n v e n t io n ."

A f i f t h  o b je c t i o n  c o n c e rn s  th e  i n i t i a l  m o t iv a t io n
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o f  th e  s ta n d a r d  c o n s t r u a l .  The p re su m p tiv e  p rob lem  
which th e  s ta n d a r d  c o n c e p t io n  so u g h t  to  s o lv e  was th e  
q u e s t io n  o f  how th e  m eanings o f  th e  "new" te rm s  i n  a 
th e o ry  a r e  s p e c i f i e d .  But w r i t e r s  l i k e  Putnam and th e  
r e c e n t  Hempel have a rgued  t h a t  t h i s  p re su m p tiv e  problem  
does n o t  r e a l l y  e x i s t . ^  Those who posed  th e  problem  
nunilined th:rl; we e;mnot. come to  u n d e rs ta n d  new t h e o r e t i ­
c a l  te rm s e x c e p t  by way o f  s e n te n c e s  s p e c i f y i n g  t h e i r  
m eanings w ith  th e  h e lp  o f  p r e v io u s l y  u n d e rs to o d  te rm s .  
T h is  id e a  seems u n t e n a b l e , i n  l i g h t  o f  th e  ways i n  which 
new t h e o r e t i c a l  te rm s a re  in t r o d u c e d  i n t o  a  la n g u ag e ,  
and th e  ways in  which we l e a r n  to  u se  them p r o p e r l y i  
from in s t a n c e s  o f  t h e i r  use  in  p a r t i c u l a r  c o n t e x t s ,  
from lo o s e  p a r a p h ra s e s  t h a t  employ "b road  spec trum " 
te rm s ( l i k e  ' th in g *  and 'p h y s i c a l  m a g n i tu d e ')  o r  c e r t a i n  
im p re c is e  ev e ry d a y  te rm s ( e . g . ,  ' h a r d e r  to  a c c e l e r a t e ' ,  
' h e a v i e r  t h a n ' ) ,  from r e a d in g  th e  th e o ry  o r  t e x t  in  
which th e  term  i s  employed, and so on.

A s i x t h  o b je c t i o n ?  in v o lv e s  th e  n o t io n  t h a t  th e  
c o rre sp o n d e n c e  r u l e s  s p e c i f y  th e  i n t e r p r e t a t i o n  o f  th e  
a b s t r a c t  c a l c u l u s .  The t r a d i t i o n a l  view  s u g g e s ts  t h a t  
th e  c o g n i t i v e  s i g n i f i c a n c e  o f  t h e o r e t i c a l  te rm s and 
s ta te m e n ts  i s  s o l e l y  a  f u n c t io n  o f  t h e i r  r e l a t i o n  t o  
a s s e r t i o n s  fram ed in  th e  p r e - t h e o r e t i c a l  v o c a b u la ry .
The s i g n i f i c a n c e  i s  drawn up to  th e  t h e o r e t i c a l  te rm s — 
by o sm o s is ,  a s  i t  w ere— th ro u g h  th e  t h e o r e t i c / p r e - t h e o -  
r e t i c  c o n n e c t io n s  a s s e r t e d  by th e  co r re sp o n d e n c e  r u l e s ,  
and th e n  s e c o n d a r i l y  by means o f  th e  i n t r a t h e o r e t i c  con­
n e c t io n s  e s t a b l i s h e d  by th e  p o s t u l a t e s  o f  th e  c a l c u l u s .  
I f  t h i s  v iew  i s  ta k e n  l i t e r a l l y ,  i t  seems t o  im ply  a 
a  f a i r l y  d r a s t i c  in s t r u m e n ta l i s m .  No p r o v i s i o n  h as  y e t  
been made f o r  t r e a t i n g  t h e o r e t i c a l  r e f e r r i n g  e x p r e s ­
s io n s  ( ' e l e c t r o n ' ,  'DNA m o le c u l e ' )  as h a v in g  any 
a c t u a l  r e f e r e n t s ,  and no p r o v i s i o n  has  been made f o r  
t r e a t i n g  t h e o r e t i c a l  p r e d i c a t e s  ( ’has a  u n i t  n e g a t iv e
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c h a r g e ' ,  ' i s  r a d i o a c t i v e ' )  a s  h a v in g  an e x te n s io n  o th e r  
th a n  th e  n u l l  e x t e n s io n .  We have been g iv e n  no r e a s o n  
to  t h in k  t h a t  t h e o r e t i c a l  e n t i t i e s  e x i s t ,  o r  t h a t  t h e o ­
r e t i c a l  p r e d i c a t e s  a r e  t r u e  o f  a n y th in g .  So i f  th e  o n ly  
c o g n i t i v e  s i g n i f i c a n c e  p o s s e s s e d  by t h e o r e t i c a l  a s s e r ­
t i o n s  i s  t h a t  which i s  p ro v id e d  by th e  c o r re sp o n d e n ce  
r u l e s  (and th e n ,  i n d i r e c t l y ,  by th e  p o s t u l a t e s  o f  th e  
c a l c u l u s ) ,  th e n  th e  th e o ry  becomes, a  mere in s t ru m e n t  
f o r  p u rp o se s  o f  s y s t e m a t i c a l l y  c o n n e c t in g  p r e - t h e o r e t i c a l  
a s s e r t i o n s .

B efore  we can  embrace even  a  m in im al s c i e n t i f i c  
r e a l i s m ,  we must a l lo w  f o r  more th a n  mere e m p i r i c a l  i n ­
t e r p r e t a t i o n  o f  th e  a b s t r a c t  c a l c u l u s :  we must a l s o
a l lo w  f o r  se m an tic  i n t e r p r e t a t i o n ,  in  th e  sen se  o f  
T a rsk i.®  T hat i s ,  we must ta k e  t h e o r e t i c a l  d e n o t in g  
te rm s to  r e f e r  to  a c t u a l  e n t i t i e s ,  and we m ust ta k e  
t h e o r e t i c a l  p r e d i c a t e s  a s  h av in g  a c t u a l  e x te n s io n s  
among th e  t h e o r e t i c a l  e n t i t i e s .  Suppose we so  ta k e  
them, in  a  s u i t a b l e  m e ta lan g u a g e .  Then th e  s e t  o f  th e o ­
r e t i c a l  p o s t u l a t e s ,  viewed a s  an u n i n t e r p r e t e d  c a l c u l u s ,  
can be g iv e n  th e  d e s i r e d  s e m an tic  i n t e r p r e t a t i o n  by 
a s s e r t i n g  th e  t r u t h  c o n d i t io n  f o r  each  s e n te n c e  o f  th e  
c a l c u l u s  t o  be i t s  r e s t a t e m e n t  i n ,  o r  i t s  t r a n s l a t i o n  
i n t o ,  o u r  m e ta lan g u ag e . Now, i t  seem o b v ious  t h a t  we 
can  and sh o u ld  so  i n t e r p r e t  th e  p o s t u l a t e s  o f  a  th e o r y ,  
p r e c i s e l y  b ecau se  th e  a l t e r n a t i v e  i s  to  embrace an im­
p l a u s i b l e  in s t ru m e n ta l i s m .  And i t  may be th e  c a s e  t h a t  
some a d v o c a te s  o f  th e  s ta n d a r d  c o n c e p t io n  would n o t  
w ish  to  d i s p u t e  th e  need  f o r  se m a n tic  i n t e r p r e t a t i o n .
But th e  f a c t  rem ains t h a t  p r o v i s i o n  i s  n o t  made in  th e  
s ta n d a r d  c o n c e p t io n  i t s e l f  f o r  se m an tic  i n t e r p r e t a t i o n .  
A cco rd ing  to  th e  r e c e iv e d  v iew , a  t h e o r y  i s  an o rd e re d  
c o u p le  o f  s e t s  (T ,R ) ,  where T i s  a  s e t  o f  s t a te m e n t  
fo rm s—a  s e m a n t i c a l l y  u n i n t e r p r e t e d  c a l c u l u s —and R 

c i s  th e  s e t  o f  t h e o r e t i c a l / e m p i r i c a l  co r re sp o n d e n c e
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r u l e s .  I n  o r d e r  t o  a l lo w  f o r  s e m a n tic  i n t e r p r e t a t i o n ,  
th e  s ta n d a r d  v iew  would have t o  be m o d if ie d ,  by  c o n s t r u ­
in g  I  a s  a  s e m a n t i c a l l y  i n t e r p r e t e d  c a l c u l u s .  ( I n  such  
a  m o d if ie d  c o n s t r u a l ,  c o r re sp o n d e n c e  r u l e s  would con ­
t i n u e  to  f u n c t i o n  as  s t a t e m e n t s  o f  e m p i r i c a l  t r u t h  co n ­
d i t i o n s ,  th u s  p r o v id in g  an " e m p i r i c a l  i n t e r p r e t a t i o n "  
f o r  T. They would d e l i m i t  a  s e t  o f  e m p i r i c a l  c o n s t r a i n t s  
w hich m ust be s a t i s f i e d  by  th e  a c t u a l ,  in te n d e d  se m a n tic  
i n t e r p r e t a t i o n .9 )

B efo re  l e a v in g  t h i s  o b j e c t i o n ,  a  h i s t o r i c a l  ob­
s e r v a t i o n  i s  i n  o r d e r .  The d i s t i n c t i o n  betw een  se m a n tic  
and e m p i r i c a l  i n t e r p r e t a t i o n  o f  t h e o r e t i c a l  te rm s and 
s t a t e m e n t s  h as  been  b l u r r e d  in  th e  p a s t  l a r g e l y  b ecau se  
o f  th e  l e g a c y  o f  th e  l o g i c a l  e m p i r i c i s t  c o n c e p t io n  o f  
c o g n i t i v e  s i g n i f i c a n c e .  F o r  a  good l o g i c a l  e m p i r i c i s t ,  
t h e r e  i s  s im p ly  n o th in g  more to  th e  c o g n i t i v e  c o n te n t  
o f  a  t h e o r e t i c a l  a s s e r t i o n  th a n  i t s  e m p i r i c a l  im p o r t .  
Hence, t h e o r e t i c a l  s t a t e m e n t s  r e c e i v e  a s  much i n t e r p r e ­
t a t i o n  a s  t h e y ’r e  c a p a b le  o f  by means o f  c e r re s p o n d e n c e  
r u l e s .  C arnap has been b r a v e l y  c o n s i s t e n t  on t h i s  
p o i n t .  He a c c e p t s  th e  co n seq u en ce  t h a t  th e  r e a l i s m /  
i n s t r u m e n ta l i s m  c o n t r o v e r s y  i s  r e a l l y  a  p s e u d o - i s s u e — 
t h a t  q u e s t io n s  a s  to  t h e  r e a l i t y  o r  n o n - r e a l i t y  o f  t h e o ­
r e t i c a l  e n t i t i e s  a r e  m e a n in g le s s . 10 But th e  f a c t  t h a t  
he h as  been  f o r c e d  to  such  a  h e r o i c  s ta n d  seems to  con­
s t i t u t e  a  good r e a s o n ,  i n  a d d i t i o n  to  th e  many o th e r s  
t h a t  have been adduced by c r i t i c s ,  f o r  r e j e c t i n g  th e  
l o g i c a l  e m p i r i c i s t  c o n c e p t io n  o f  m eaning .

On th e  b a s i s  o f  o b j e c t i o n s  o f  th e  s o r t  j u s t  o u t ­
l i n e d ,  Hempel h as  r e c e n t l y  been  l e d  t o  a d o p t  a  co n cep ­
t i o n  o f  s c i e n t i f i c  t h e o r i e s  w hich  d i f f e r s  somewhat from 
th e  s t a n d a r d  c o n s t r u a l .  I  w i l l  b r i e f l y  d e s c r ib e  h i s  
c o n c e p t io n ,  s i n c e  i t  w i l l  p l a y  an im p o r ta n t  r o l e  in  o u r  
s u b s e q u e n t  d i s c u s s i o n  o f  th e  s u p e rv e n ie n c e  p r i n c i p l e .
He s u g g e s t s  t h a t  a  th e o r y  c o n t a in s  s t a t e m e n t s  o f  two
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k i n d s , w hich  he c a l l s  i n t e r n a l  p r i n c i p l e s  and b r id g e  
p r i n c i p l e s .

The i n t e r n a l  p r i n c i p l e s  s e rv e  to  c h a r a c ­
t e r i z e  th e  " t h e o r e t i c a l  s c e n a r i o " i  th e y  
s e rv e  t o  c h a r a c t e r i z e  th e  b a s i c  e n t i t i e s  
and p r o c e s s e s  p o s i t e d  by  th e  th e o r y ,  as 
w e l l  as  th e  t h e o r e t i c a l  laws t h a t  a r e  a s ­
sumed to  govern  them. The b r id g e  p r i n c i p l e s ,  
on th e  o t h e r  hand , i n d i c a t e  th e  ways in  
w hich th e  s c e n a r i o  i s  l i n k e d  t o  th e  p r e v i o u s ­
l y  exam ined phenomena w hich  th e  t h e o r y  i s  
in te n d e d  t o  e x p l a i n . . . I f  I  and B a r e  th e  
s e t s  o f  i n t e r n a l  and b r id g e  p r i n c i p l e s  by 
w hich a  th e o r y  T i s  c h a r a c t e r i z e d  th e n  T 
may be r e p r e s e n t e d  a s  th e  o r d e re d  co u p le  o f  
th o s e  s e t s :  T = ( I ,B ) .  Or a l t e r n a t i v e l y ,
and w i th  g r e a t e r  i n t u i t i v e  a p p e a l ,  T may be 
c o n s t ru e d  a s  th e  s e t  o f  l o g i c a l  co n seq u en ces  
o f  th e  sum o f  th e  two s e t s :  T =c(I  U B ) .H

T h is  d i v i s i o n  o f  a  t h e o r y  i n t o  two com ponents has  
c e r t a i n  p a r a l l e l s  to  t h e  s t a n d a r d  d i v i s i o n  i n t o  an u n ­
i n t e r p r e t e d  a x io m a t iz e d  c a l c u l u s  and a  s e t  o f  c o r r e s p o n ­
dence r u l e s ,  b u t  i t  d i f f e r s  i n  im p o r ta n t  r e s p e c t s ,  The 
i n t e r n a l  p r i n c i p l e s  o f  th e  t h e o r y  a r e  n o t  c o n c e iv e d  as  
an u n i n t e r p r e t e d  l o g i c a l  s k e l e t o n :  r a t h e r ,  th e y  in c lu d e  
th e  f u l l - f l e d g e d  s e m a n t i c a l l y  i n t e r p r e t e d  law s o f  th e  . 
t h e o r y .  They can  in c lu d e  o t h e r  s t a t e m e n t s ,  t o o — s p e c i f i  
c a l l y ,  s t a t e m e n t s  s p e c i f y i n g  m odels w hich p u r p o r t  t o  
f u r t h e r  d e s c r i b e  th e  t h e o r e t i c a l  e n t i t i e s  m e n tio n e d  i n  
t h e  b a s i c  law s o f  th e  t h e o r y .  I n t e r n a l  p r i n c i p l e s  may 
a l s o  c o n t a i n  p r e - t h e o r e t i c a l  t e r m s , : i f  su ch  te rm s a r e  
r e q u i r e d  in  th e  f o r m u la t i o n  o f  b a s i c  law s o f  th e  th e o r y .  
In  a l l  t h e s e  r e s p e c t s ,  i n t e r n a l  p r i n c i p l e s  d i f f e r  from 
th e  s e m a n t i c a l l y  u n i n t e r p r e t e d  s ta te m e n t - fo r m s  w hich  com 
p r i s e  th e  f i r s t  component o f  a  th e o r y ,  a c c o r d in g  t o  th e  
s t a n d a r d  c o n c e p t io n .

Hempel*s b r id g e  p r i n c i p l e s  a r e  somewhat a n a lo g o u s  
t o  th e  c o r re sp o n d e n c e  r u l e s  o f  th e  r e c e iv e d  v iew .
T h e i r  r o l e  i s ,  e s s e n t i a l l y ,  t o  c o n n e c t  i n t e r n a l  p r i n -  

c c i p l e s  t o  th e  body o f  phenomena th e y  a r e  in te n d e d  t o
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e x p l a i n .  But a g a in  t h e r e  a r e  im p o r ta n t  d i f f e r e n c e s  
betw een  H em pel 's  view and th e  s ta n d a r d  c o n c e p t io n .  Not 
a l l  b r id g e  p r i n c i p l e s  in v o lv e  o b s e r v a t i o n a l  language*  
some w i l l  l i n k  th e  " t h e o r e t i c a l  s c e n a r io "  to  o t h e r  a n t e ­
c e d e n t l y  u n d e r s to o d  t h e o r e t i c a l  phenomena. Thus, a  
s h a r p  t h e o r e t i c a l / o b s e r v a t i o n a l  d icho tom y i s  n o t  p r e ­
supposed  by th e  n o t io n  o f  a  b r id g e  p r i n c i p l e .  R a th e r ,  
b r id g e  p r i n c i p l e s  a r e  p i c t u r e d  a s  r e l a t i n g  "new" th e o ­
r e t i c a l  v o a c a b u la ry  to  p r e - t h e o r e t i c a l  v o c a b u la ry ,  and 
th e  l a t t e r  w i l l  o f t e n  in c lu d e  v o c a b u la r y  from  o th e r  
t h e o r i e s .

T h is  b road  c o n c e p t io n  o f  b r id g e  p r i n c i p l e s  may o r  
may n o t  c o n f l i c t  w ith  th e  n o t io n  o f  a  c o r re sp o n d e n c e  
r u l e ,  d e p e n d in g  upon w h e th e r  o r  n o t  th e  t h e o r e t i c a l /  
o b s e r v a t i o n a l  d i s t i n c t i o n  i s  ta k e n  to  be a  p a r t  o f  th e  
s ta n d a r d  c o n s t r u a l .  ( I  s u g g e s te d  above t h a t  i t  need  n o t  
b e . )  In  any  c a s e ,  we come now to  some d e f i n i t e  d i s c r e ­
p a n c ie s  be tw een  th e  two n o t i o n s .  F i r s t ,  H em pel's  b r id g e  
p r i n c i p l e s  a r e  n o t  c o n s id e r e d  e x p r e s s io n s  o f  l i n g u i s t i c  
c o n v e n t io n .  R a th e r ,  th e y  a r e  s u b s t a n t i v e  a s s e r t i o n s  o f  
th e  th e o r y ,  s u b j e c t  t o  r e v i s i o n s  in  th e  f a c e  o f  r e c a l ­
c i t r a n t  e x p e r i e n c e .  S eco n d ly , th e y  a r e  n o t  v iew ed as  
th e  s o l e  m e a n in g -c o n f irm in g  v e h i c l e s  o f  th e  th e o r y ,  They 
do s p e c i f y  th e  e m p i r i c a l  c o n t e n t  o f  th e  t h e o r y ,  o f  c o u r s e ,  
b u t  th e y  do so  by making s u b s t a n t i v e  a s s e r t i o n s  a b o u t  th e  
r e l a t i o n s  betw een  th e  t h e o r e t i c a l  and th e  e m p i r i c a l ,  
r a t h e r  th a n  by s p e c i f y i n g  th e  s o l e  " c o g n i t i v e  s i g n i f i ­
cance"  o f  t h e o r e t i c a l  a s s e r t i o n s .

S e c t io n  2

The o b j e c t i o n s  d e s c r ib e d  above to  th e  s t a n d a r d  
c o n c e p t io n  o f  s c i e n t i f i c  t h e o r i e s  a r e  j o i n t l y  q u i t e  
c o m p e l l in g ,  and th e y  p r o v id e  .ample r e a s o n  f o r  a d o p t in g  
H em pel's  m o d if ie d  v iew , o r  so m e th in g  l i k e  i t ,  I  s h a l l  
a d o p t  h i s  b a s i c  c o n c e p t io n ,  t h e r e f o r e ,  and I  s h a l l  u se
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i t  a s  a  b a s i s  f o r  d e fe n d in g  th e  p a r t -w h o le  s u p e rv e n ie n c e  
p r i n c i p l e .  C e r t a i n  a s p e c t s  o f  th e  m o d if ie d  c o n c e p t io n  > 
w i l l  be c r u c i a l — i n  p a r t i c u l a r ,  i t s  th o ro u g h g o in g  r e a l i s m  
as  reg a rd s  t h e o r e t i c a l  m i c r o - e n t i t i e s  and m ic ro - p r o c e s s e s ,  
and i t s  r e c o g n i t i o n  t h a t  models in  s c ie n c e  a r e  o f t e n  i n ­
te n d ed  a s  a c t u a l  d e s c r i p t i o n s  o f  th e s e  e n t i t i e s  and p r o ­
c e s s e s .  ( A c tu a l ly ,  I  w i l l  n o t  a d o p t  th e  m o d if ie d  con­
c e p t io n  in  q u i t e  th e  form p r e s e n te d  by Hempel. I  w i l l  
f u r t h e r  m od ify  H em pel's  own c o n c e p t i o n , i n  a  way t h a t  w i l l  
be made c l e a r  s h o r t l y . )

We w i l l  a l s o  r e q u i r e  s e v e r a l  d i s t i n c t i o n s  w hich 
Hempel h im s e l f  does n o t  make e x p l i c i t l y .  F i r s t ,  a s  r e ­
g a rd s  th e  s e t  o f  b r id g e  p r i n c i p l e s  o f  a  th e o ry ,  we need
t o  d i s t i n g u i s h  th e  s u b s e t  o f  th e s e  w hich c o u n t  as  th e o -

sr e t i c a l - o b s e r v a t i o n a l  b r id g e  p r i n c i p l e s .  Now, I  have no 
w ish  to  r e - i n t r o d u c e  th e  j u s t l y  c r i t i c i z e d  d i s t i n c t i o n  
betw een  observa tional v o c a b u la ry  and t h e o r e t i c a l  v o cabu­
l a r y ,  n o r  do I  w ish  to  s u g g e s t  t h a t  we can g iv e  a  com­
p l e t e l y  s h a rp  and p r e c i s e  d e l i m i t i o n  o f  th e  c l a s s  o f  
t h e o r e t i c a l - o b s e r v a t i o n a l  b r id g e  p r i n c i p l e s .  N o n e th le s s ,  
i t  i s  im p o r ta n t  to  d i s t i n g u i s h  t h i s  s u b s e t ,  b ecau se  i t  
encom passes t h e  m o r e - o r - l e s s  d i r e c t  e m p i r i c a l  im p o r t  o f  
a  th e o r y ,  as  opposed t o  i t s  i n t e r c o n n e c t i o n s  w i th  o th e r  
t h e o r i e s .  (H em pel 's  c h a r a c t e r i z a t i o n  of b r id g e  p r i n ­
c i p l e s  i s  wide enough to  in c lu d e  even m ic ro r e d u c t iv e  
c o n n e c t in g  p r i n c i p l e s . )

A b r id g e  p r i n c i p l e  w i l l  n o rm a l ly  a s s e r t  t h a t  th e  
t r u t h  o f  a  s t a t e m e n t  t h a t ' s  p h ra s e d  in  p r e - t h e o r e t i c  
v o c a b u la ry  i s  n e c e s s a r y ,  o r  s u f f i c i e n t ,  o r  p e rh ap s  
n e c e s s a r y  and s u f f i c i e n t ,  f o r  th e  t r u t h  o f  an a s s e r t i o n  
S2 t h a t  in v o lv e s  c e r t a i n  "new" t h e o r e t i c a l  te rm s .  (For 
exam ple, m ig h t be a  s t a t e m e n t  a s s e r t i n g  t h a t  a  
s p e c t r a l  l i n e  i s  p r e s e n t  a t  a  s p e c i f i c  p o s i t i o n  i n  th e  
sp ec tru m  o f  a  c e r t a i n  e le m e n t;  S2 m igh t be th e  a s s e r t i o n  
t h a t  e l e c t r o n s  in  th e  e lem en t a r e  jum ping from one
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s p e c i f i e d  p e r m is s ib le  o r b i t  t o  a n o th e r .  The t r u t h  o f  
S2 would c o u n t  as  s u f f i c i e n t ,  o r  a t  l e a s t  c e t e r i s  p a r ib u s  
s u f f i c i e n t ,  f o r  th e  t r u t h  o f  S ^ , )  The problem  we fa c e  
i s  to  d e s c r ib e  th e  c o n d i t i o n s  u n d er  which w i l l  c o u n t  
a s  o b s e r v a t i o n a l .  T h is  t a s k  has been acco m p lish ed , in  
a  way t h a t  seems ad e q u a te  f o r  our p u rp o s e s ,  by Q uine.
He employs th e  n o t io n  o f  th e  s t im u lu s  meaning o f  a  s e n ­
te n c e  f o r  a n a t iv e  s p e a k e r  o f  a  la n g u a g e ,  and th e  n o t io n  
o f  an o c c a s io n  s e n t e n c e . Roughly, th e  a f f i r m a t i v e  s t im ­
u lu s  m eaning o f  a  s e n te n c e  f o r  a  s p e a k e r  i s  th e  c l a s s  o f  
a l l  th e  s t i m u l a t i o n s  t h a t  would prom pt h i s  assent,*  th e  
n e g a t iv e  s t im u lu s  meaning i s  th e  c l a s s  o f  a l l  th e  s t im ­
u l a t i o n s  t h a t  would prom pt h i s  d i s s e n t ;  and th e  s t im u lu s  
m eaning in  t o t o  i s  th e  o rd e re d  p a i r  o f  th e  two.-**^ Oc­
c a s io n  s e n te n c e s ,  as  a g a i n s t  s t a n d in g  s e n te n c e s ,  a re  
s e n te n c e s  "which command a s s e n t  o r  d i s s e n t  o n ly  i f  que­
r i e d  a f t e r  an a p p r o p r ia t e  p ro m p tin g  s t i m u l a t i o n . "13

Now f o r  Q u in e 's  c h a r a c t e r i z a t i o n  o f  o b s e rv a t io n  
s e n t e n c e s :

O ccasion  s e n te n c e s  whose s t im u lu s  
m eanings v a ry  none u n d e r  th e  in f lu e n c e  of 
c o l l a t e r a l  in fo rm a t io n  may n a t u r a l l y  be 
c a l l e d  o b s e rv a t io n  s e n te n c e s ,  and t h e i r  
s t im u lu s  meanings may w i th o u t  f e a r  o r  con ­
t r a d i c t i o n  be s a id  t o  do f u l l  j u s t i c e  to  
t h e i r  m ean in g s . . .Or b e t t e r ,  we may speak  
o f  d e g re e s  o f  o b s e r v a t i o n a l i t y . . . .

In  b e h a v io r a l  te rm s ,  an o c c a s io n  
s e n te n c e  may be s a id  t o  be more o b s e rv a ­
t i o n a l  th e  more n e a r l y  i t s  s t im u lu s  meaning 
f o r  d i f f e r e n t  s p e a k e rs  te n d s  to  c o - i n -  
c i d e . . . .

Among s ta n d in g  s e n te n c e s  t h a t  a r e  
w e l l  o v e r  tow ard th e  o c c a s io n  e n d , . . . t h e  
n o t io n  o f  o b s e r v a t i o n a l i t y  works q u i t e  
as  w e l l  as  among o c c a s io n  s e n t e n c e s . . . .

Viewing th e  g rad ed  n o t io n  o f  o b s e r ­
v a t i o n a l i t y  a s  th e  p r im a ry  one, we may 
s t i l l  speak  o f  s e n te n c e s  s im p ly  as  ob­
s e r v a t i o n a l  s e n te n c e s  when th e y  a r e  h igh , 
in  o b s e r v a t i o n a l i t y

Quine o b se rv e s  t h a t  'o b s e r v a t i o n  se n ten c e*  su g -
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g e s t s  th e  datum s e n te n c e s  o f  s c i e n c e .  And in d e e d ,  
th e s e  a r e  p r e c i s e l y  th e  s e n te n c e s  we m ust c a p tu r e  in  > 
o r d e r  to  d e l i m i t  th e  t h e o r e t i c a l - o b s e r v a t i o n a l  b r id g e  
p r i n c i p l e s  o f  a  th e o ry .

On t h i s  s c o re  our v e r s i o n  i s  n o t  am iss ; 
f o r  th e  o b s e r v a t io n  s e n te n c e s  as we have 
i d e n t i f i e d  them a re  j u s t  th e  o c c a s io n  
s e n te n c e s  on which t h e r e  5s p r e t t y  s u r e  
to  be f i rm  ag reem en t on th e  p a r t  o f  w e l l -  
p la c e d  o b s e r v e r s .  They a r e  j u s t  t h e  s e n ­
te n c e s  on which a  s c i e n t i s t  w i l l  te n d  to  
f a l l  back  when p r e s s e d  by d o u b t in g  c o l ­
le a g u e s  A 5

I  s h a l l  use  th e  te rm  'c o r re s p o n d e n c e  p r in c ip l e *  
to  r e f e r  to  b r id g e  p r i n c i p l e s  which c o n n e c t  t h e o r e t i c a l  
a s se r t io n s  d i r e c t l y  to  o b s e r v a t io n  s e n te n c e s .  These p r i n ­
cip les  may be th o u g h t  o f  as  c o in c id in g  w i th  th e  t h e o r e ­
t i c a l - o b s e r v a t i o n a l  " c o r re sp o n d e n c e  r u l e s "  o f  th e  s t a n ­
d a rd  c o n c e p t io n .  But o f  c o u rs e  th e y  a r e  n o t  r u l e s ;  th e y  
a r e  s u b s t a n t i v e  a s s e r t i o n s  o f  th e  th e o ry .

We come now to  a n o th e r  s e t  o f  d i s t i n c t i o n s  which 
Hempel does n o t  e x p l i c i t l y  make, b u t  w hich i s  im p o r ta n t  
f o r  our su b se q u e n t  d i s c u s s i o n .  T h is  in v o lv e s  v a r io u s  
n a r ro w e r  and w id e r  s e n s e s  w hich m igh t be a s s ig n e d  to  
th e  n o t io n  o f  a  th e o ry .  We can  a c c e p t  H em pel's  c o n te n ­
t i o n  t h a t  i n t e r t h e o r e t i c  b r id g e  law s , c o r re sp o n d e n c e  
p r i n c i p l e s ,  and models a r e  a l l  " a  p a r t  o f  th e o ry "  in  
some s e n s e ,  and y e t  s t i l l  a sk  w h e th e r  t h e r e  a re  l e g i ­
t im a te  n a r ro w e r  s e n s e s  o f  ' t h e o r y * .  I t  seems t h a t  a 
n a r ro w e r  se n se  i s  a p p r o p r i a t e ,  f o r  exam ple, when we 
sp eak  o f  th e  r e d u c t io n  o f  one th e o ry  to  a n o th e r ;  on 
H em pel's  c o n s t r u a l  o f  t h e o r i e s ,  a  reduced  th e o r y  i s  
a c t u a l l y  a  p a r t  o f  th e  r e d u c in g  th e o ry ,  r a t h e r  th a n  a 
s e p a r a t e  th e o r y .  T h is  i s  b ecau se  th e  c l a s s  B o f  " b r id g e  
p r i n c i p l e s "  in c lu d e s  m ic ro r e d u c t iv e  c o n n e c t in g  p r i n c i p l e s ,  
Thus, i f  T2 i s  m ic r o r e d u c ib le  t o  T ^ , and T i » c ( I i  U B j ) ,  
th e n  T2 i s  c o n ta in e d  i n  T ^ .
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A n a r ro w e r  se n se  w i l l  l i k e w i s e  be needed  i f  th e  
s u p e rv e n ie n c e  p r i n c i p l e  i s  t o  c o u n t  a s  a n o n - t r i v i a l  
a s s e r t i o n :  a  red u ced  th e o r y  w i l l  be t r i v i a l l y  t r u e  i n
a l l  p o s s i b l e  w o rld s  where th e  f i n a l  r e d u c in g  th e o r y  Tq 
i s  t r u e ,  i f  th e  c o n n e c t in g  p r i n c i p l e s  l i n k i n g  T^ to  Tq 
a r e  th e m se lv es  re g a rd e d  as a  p a r t  o f  Tq . So in  o r d e r  to  
p r e v e n t  th e  te rm  ' . i n t e r t h e o r e t i c  r e d u c t i o n '  from becoming 
a  misnomer, and in  o r d e r  to  save  (S) from t r i v i a l i t y ,  
we m ust d i s t i n g u i s h  a t  l e a s t  one s e n s e  o f  t h e o r y  t h a t ' s  
n a r ro w e r  th an  H em pel 's .

A s o l u t i o n  to  th e  problem  i s  re a d y  a t  hand . We 
sh o u ld  d i s t i n g u i s h  d i f f e r e n t  com ponents in  t h e  s e t  o f  
b r id g e  p r i n c i p l e s  B, and we sh o u ld  o n ly  in c lu d e  c e r t a i n  
o f  th e  b r id g e  p r i n c i p l e s  as  a  p a r t  o f  th e o ry  in  th e  
n a r ro w e r  s e n s e ,  l e t  Bs be th e  s e t  o f  "se co n d a ry "  b r id g e  
p r i n c i p l e s — th o s e  t h a t  c o n n e c t  "new" t h e o r e t i c a l  a s s e r ­
t i o n s  to  a n t e c e d e n t l y  u n d e r s to o d  t h e o r e t i c a l  a s s e r t i o n s ,  
and to  o b s e r v a t io n a l  a s s e r t i o n s  w hich  a re  a s s o c i a t e d  
w i th  th e s e  a n t e c e d e n t l y  u n d e rs to o d  t h e o r e t i c a l  a s s e r t i o n s  

* th ro u g h  th e  co r re sp o n d e n c e  p r i n c i p l e s  o f  th e  a n t e c e d e n t l y  
u n d e rs to o d  t h e o r i e s .  ("New" t h e o r e t i c a l  a s s e r t i o n s ,  as  
a g a i n s t  a n t e c e d e n t l y  u n d e r s to o d  t h e o r e t i c a l  a s s e r t i o n s ,  
a r e  s t a te m e n ts  which make e s s e n t i a l  u se  o f  v o c a b u la ry  
un ique  to  th e  i n t e r n a l  p r i n c i p l e s  I  o f  th e  g iv e n  t h e o r y . ) 
Bs th u s  in c lu d e s  m ic r o r e d u c t iv e  c o n n e c t in g  p r i n c i p l e s  
w hich l i n k  T t o  o th e r  t h e o r i e s .  I t  a l s o  in c lu d e s  c o r ­
resp o n d e n ce  p r i n c i p l e s  which l i n k  th e  i n t e r n a l  c o n c e p ts  
o f  T to  o b s e r v a t io n  i n d i r e c t l y —c o r re sp o n d e n c e  p r i n c i p l e s  
w hich fo l lo w  l o g i c a l l y  from i n t e r t h e o r e t i c  c o n n e c t in g  
p r i n c i p l e s  t o g e t h e r  w i th  th e  c o r re sp o n d e n ce  p r i n c i p l e s  
o f  a n t e c e d e n t l y  u n d e rs to o d  t h e o r i e s . ’

L e t  Bp be th e  s e t  o f  p r i n c i p l e s  which a r e  "p r im ary "  
c o rre sp o n d e n c e  p r i n c i p l e s — th o s e  w hich  a s s o c i a t e  o b v e r -  
v a t i o n a l  s ta te m e n ts  d i r e c t l y  w i th  th e  t h e o r e t i c a l  a s s e r ­
t i o n s  em ploying  o n ly  th e  v o c a b u la ry  o f  th e  t h e o r y ' s  
i n t e r n a l  p r i n c i p l e s .  Bp and Bs t o g e t h e r  com prise  th e
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f u l l  s e t  B o f  b r id g e  p r i n c i p l e s .
I  s u g g e s t  t h a t  t h e  m ost u s e f u l  s e n s e  o f  ' t h e o r y ' , 

b o th  g e n e r a l l y  and f o r  p u rp o se s  o f  u n d e r s ta n d in g  i n t e r ­
t h e o r e t i c  m ic ro r e d u c t io n  and th e  s u p e rv e n ie n c e  p r i n c i p l e ,  
i s  t h i s :  T = c ( l  U Bp). B ridge  p r i n c i p l e s  w hich  in v o lv e
a n t e c e d e n t l y  u n d e rs to o d  th e o r y  sh o u ld  be t r e a t e d  as  a u x i l ­
i a r y  to  a  g iv e n  th e o r y ,  a s  th e  p h ra s e  " i n t e r t h e o r e t i c  
c o n n e c t in g  p r i n c i p l e "  i t s e l f  s u g g e s t s .  B efo re  we a c c e p t  
t h i s  n a r ro w e r  s e n s e ,  how ever, we sh o u ld  n o te  th e  r e a s o n  
why Hempel h im s e l f  employs a  b r o a d e r  c o n c e p t io n  o f  t h e o r y  
th a n  t h i s . In  th e  a b o v e -q u o te d  p a s s a g e  in  w hich  he d e ­
s c r i b e s  h i s  c o n c e p t io n ,  he c h a r a c t e r i z e s  th e  b r id g e  
p r i n c i p l e s  a s  s t a t e m e n t s  w hich  i n d i c a t e  th e  ways in  which 
th e  " t h e o r e t i c a l  s c e n a r io "  d e s c r ib e d  by  th e  i n t e r n a l  
p r i n c i p l e s  i s  l i n k e d  t o  th e  p r e v i o u s l y  exam ined phenomena 
w hich th e  t h e o r y  i s  d e s ig n e d  t o  e x p l a i n .  The c l a s s  o f  
such  p r i n c i p l e s  i s  w id e r  th a n  Bp, b ec au se  th e  phenomena 
e x p la in e d  by th e o r y  T w i l l  n o t  n e c e s s a r i l y  be o b s e rv a -  
t i o n a l l y  d e s c r ib e d  phenomena. A c c o rd in g ly ,  H em pel's  
c o n c e p t io n  o f  th e o r y  i s  b r o a d e r  th a n  o u r s .

I t  i s  c e r t a i n l y  t r u e  t h a t  c e r t a i n  t h e o r e t i c a l l y -  
d e s c r ib e d  phenomena a r e  som etim es e x p la in e d  by means o f  
a  t h e o r y  o th e r  th a n  th e  t h e o r y  w hich p ro v id e d  th e  o r i ­
g i n a l  d e s c r i p t i o n .  In  f a c t ,  t h i s  i s  j u s t  th e  s o r t  o f  
e x p l a n a t io n  which goes on when one t h e o r y  h as  been  r e ­
duced , o r  p a r t i a l l y  r e d u c e d ,  t o  a n o t h e r .  So i t  m ig h t  
seem t h a t  i f  we w ish  t o  a s s e r t  t h a t  l o w e r - l e v e l  t h e o r i e s  
do p r o v id e  e x p l a n a t io n s  f o r  phenomena d e s c r ib e d  i n  te rm s 
o f  h i g h e r - l e v e l  th e o r y ,  th e n  we m ust s a y  w i th  Hempel t h a t  
i n t e r t h e o r e t i c  c o n n e c t in g  p r i n c i p l e s  a r e  a  p a r t  o f  th e  
l o w e r - l e v e l  th e o r y ,  on a  p a r  w i th  th e  t h e o r e t i c a l -  
o b s e r v a t i o n a l  c o r re sp o n d e n c e  p r i n c i p l e s  o f  th e  lo w e r -  
l e v e l  th e o r y .  However, I  s h a l l  a rg u e  in  c h a p t e r  VI t h a t  
we a r e  n o t  o b l ig e d  t o  a d o p t  su ch  an i n c l u s i v e  s e n s e  o f  
' t h e o r y '  i n  o r d e r  to  a l lo w  f o r  t h e  f a c t  t h a t  t h e o r e t i ­
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c a l l y  d e s c r ib e d  phenomena a r e  e x p la in a b le  by more b a s i c  
t h e o r i e s .  We can  p ro v id e  f o r  th e  m otive  u n d e r ly in g  
Hempel’ s wide s e n s e  o f  ’ t h e o r y '  w i th o u t  a c t u a l l y  adop­
t i n g  t h i s  wide s e n s e .  A c c o rd in g ly ,  we w i l l  u n d e r s ta n d  
th e  n o t io n  o f  th e o ry  in  th e  se n se  o f  c ( l  U Bp), th e  
se n se  which s a v e s  th e  s u p e rv e n ie n c e  p r i n c i p l e  from  t r i ­
v i a l i t y  and w hich p r e v e n ts  th e  term  ' i n t e r t h e o r e t i c  
r e d u c t i o n '  from becoming a m isnom er. This c o n c e p t io n  o f  
th e o ry  i s  i t s e l f  a  m o d i f i c a t io n  o f  Hempel’s "m o d if ie d  
c o n c e p t io n "  o f  s c i e n t i f i c  t h e o r i e s .

In  l i g h t  o f  o u r  c o n c e p t io n ,  we sh o u ld  ta k e  n o te  
o f  th e  ty p e s  o f  s ta te m e n ts  t h a t  m ust be in c lu d e d  in  a 
c l a s s  R i ,2  o f  c o n n e c t in g  p r i n c i p l e s  which re d u ce  a 
th e o ry  Tg to  a  th e o ry  . Of c o u r s e ,  th e  s e t  R i ,2  w i l l  
in c lu d e  c e r t a i n  h i g h e r - l e v e l  b i c o n d i t i o n a l  a s s e r t i o n s  
which l i n k  th e  t h e o r e t i c a l  law s in  1  ̂ t o  th o s e  i n  I g .
But i t  m ust c o n t a in  more th a n  t h i s ,  i f  N a g e l’s d e r i v a b i -  
l i t y  r e q u i r e m e n t  i s  t o  be met f o r  c o r re sp o n d e n c e  p r i n ­
c i p l e s  o f  Tg. In  o r d e r  f o r  T2 t o  be d e d u c ib le  from 
*1 U r 1 , 2 > th e  c l a s s  R i t2 m ust a l s o  c o n ta in  p r i n c i p l e s  
w hich a l lo w  us to  deduce T2 *s p r im a ry  c o r re sp o n d e n c e  
p r i n c i p l e s  Bp2 from U R i ,2 * Thus, R i ,2 w i l l  c o n ta in  
a  s e t  o f  a u x i l i a r y  c o rre sp o n d e n c e  p r i n c i p l e s ,  R-Auxj g* 
which r e s u l t  from r e p l a c i n g  th e  n o n - o b s e r v a t i o n a l  T2 
p r e d i c a t e s  in  Bp2 by t h e i r  n o m o lo g ic a l ly  e q u i v a l e n t  T^ 
c o u n t e r p a r t s /  These a u x i l i a r y  co r re sp o n d e n c e  p r i n c i p l e s  
w i l l  n o t  n e c e s s a r i l y  be b i c o n d i t i o n a l  i n  fo rm , s in c e  
p r im a ry  c o r re sp o n d e n c e  p r i n c i p l e s  a r e  n o t  n e c e s s a r i l y  
b i c o n d i t i o n a l  in  form . N o n -o b s e rv a t io n a l  c o n c e p ts  
employed in  th e  laws o f  I 2 m ust s t i l l  have c o - e x te n s iv e  
c o u n t e r p a r t s  from I j , how ever. So we c o n t in u e  to  conform 
to  th e  s p i r i t ,  i f  n o t  th e  l e t t e r ,  o f  s t r o n g  N agel r e d u -  
c i b i l i t y .

The p re s e n c e  o f  m odels w i th in  some t h e o r i e s  
t h r e a t e n s  to  f u r t h e r  c o m p lic a te  th e  n a t u r e  o f  m ic ro -
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r e d u c t i v e  c o n n e c t in g  p r i n c i p l e s .  A t f i r s t  s i g h t ,  i t  
would a p p e a r  t h a t  R i ,2  m ust c o n t a in  p r i n c i p l e s  w hich 
a l lo w  us to  deduce a  d e s c r i p t i o n  o f  th e  model o f  T2 en ­
t i t i e s ,  i f  t h e r e  i s  a  m odel, from . However, I  s u g ­
g e s t  t h a t  such  p r i n c i p l e s  w i l l  n e v e r  be n e c e s s a r y ,  b e ­
c a u se  o f  th e  n a t u r e  o f  th e  m odels th e m s e lv e s .  I f  t h e o r y  
T2 in  r e d u c i b l e  to  th e o r y  T ^ , th e n  th e  model f o r  T2 
e n t i t i e s  w i l l  be c o n s t r u c t a b l e  from th e  model f o r  T^ 
e n t i t i e s .  I . e . ,  i t  w i l l  be p o s s i b l e  to  d ed u c e , on th e  
b a s i s  o f  th e  model and t h e o r e t i c a l  laws o f  T ^ , t h a t  th e  
T2 m odel i s  s a t i s f i e d  by th e  th in g -c o m p le x e s  w i th  
w hich Tg th in g s  a r e  m ic r o r e d u c t i v e l y  i d e n t i f i e d .

A v i v i d  i l l u s t r a t i o n  i s  p ro v id e d  by a  c o n s i d e r a ­
t i o n  o f  B o h r 's  " s o l a r  sy stem " model o f  th e  atom i n  m ic ro ­
p h y s ic s  and th e  " e l a s t i c  s p h e re "  m odel o f  th e  m o le cu le  
i n  m o le c u la r  c h e m is t r y .  The l a t t e r  m odel a s s e r t s  t h a t  
m o le c u le s  a r e  ro u g h ly  s p h e r i c a l  in  sh a p e ,  t h a t  th e y  have 
v a r y in g  d e g re e s  o f  m u tu a l  c o h e s iv e n e s s ,  t h a t  t h e s e  d e ­
g r e e s  o f  c o h e s iv e n e s s  a r e  r e l a t e d  t o  t h e i r  k i n e t i c  e n e r ­
g i e s  , t h a t  g roups  o f  m o le c u le s  can  ta k e  th e  form o f  
s .o l id ,  l i q u i d ,  o r  g a s ,  t h a t  t h e y  a r e  composed o f  v a r y in g  
numbers o f  atoms o f  v a r y in g  k in d s ,  and so  on. The Bohr 
m odel, on th e  o th e r  hand , g iv e s  us more s p e c i f i c s  a b o u t  
th e  i n t e r n a l  s t r u c t u r e  o f  m o le c u le s  and o f  th e  atoms o f  
w hich th e y  a r e  composed, Atoms a r e  s o l a r  sy s tem s  w i th  
p r o to n s  and n e u t ro n s  a t  th e  c e n t e r  and e l e c t r o n s  c i r ­
c l i n g  around  i n  v a r io u s  o r b i t s ;  th e  o r b i t s  o f  d i f f e r e n t  
atoms can  i n t e r t w i n e  to  form i n t e r l o c k i n g  sy s tem s o f  
atoms (m o le c u le s ) ;  and so  on.

The c r u c i a l  p o i n t  c o n c e rn in g  th e s e  two models i s  
t h i s :  th e  Bohr model t r e a t s  com plexes o f  atoms in  such  
a  way t h a t  th e y  s a t i s f y  th e  " e l a s t i c  s p h e re "  model f o r  
m o le c u le s .  The l a t t e r  can  be c o n s t r u c t e d  from  th e  f o r ­
m er. C o n s id e r a b le  a d d i t i o n a l  d e t a i l  a b o u t  th e  “i n t e r n a l  
s t r u c t u r e  o f  atoms i s  added , o f  c o u r s e ,  b u t  th e  Bohr
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model g u a r a n te e s  t h a t  a tom -com plexes a s  a  whole have th e  
c h a r a c t e r i s t i c s  s p e c i f i e d  by th e  m o le c u la r  m odel. In  
f a c t ,  a  m a jo r  t a s k  in  c o n s t r u c t i n g  a  model o f  th e  atom 
i s  t o  show how atoms so  c o n s t ru e d  c l u s t e r  t o g e t h e r  to  
form  m o le c u le s ,  t o  e x p la in  th e  d e t a i l s  o f  m o le c u la r  
bond ing  i n  v a r io u s  s o l i d s  and l i q u i d s ,  and in  g e n e r a l  
t o  e x p l a in  how th e  a n te c e d e n t  model o f  th e  m o lecu le  i s  
s a t i s f i e d .  I f  t h i s  c a n ' t  be done , th e n  one model o r  
th e  o th e r  (p e rh ap s  b o th )  m ust be r e v i s e d  o r  r e j e c t e d .

In  sum, our a c c e p ta n c e  o f  models as  a  component o f  
some t h e o r i e s  does n o t  mean t h a t  f u r t h e r  ty p e s  o f  co n ­
n e c t i n g  p r i n c i p l e s  w i l l  be r e q u i r e d  f o r  r e d u c t i o n ,  o v e r  
and above 1 ) th e  b i c o n d i t i o n a l  p r i n c i p l e s  l i n k i n g  lo w e r-  
l e v e l  c o n c e p ts  t o  h i g h e r - l e v e l  c o n c e p ts ,  and 2 ) th e  a u x i ­
l i a r y  c o r re sp o n d e n c e  p r i n c i p l e s .  But th e  T2 model m ust 
be c o n s t r u e t a b l e  from th e  T^ model b e f o r e  T2 can  be r e ­
duced to  . S p e c i f i c a l l y ,  th e  model f o r  T2 "things 
m ust be c o n s t r u e t a b l e  from th e  model a s  a p p l ie d  to  
th e  T^ th in g -c o m p le x e s  w i th  w hich T2 t h in g s  a r e  p u t a t i v e -  
l y  t o  be i d e n t i f i e d .  Thus, th e  c o n s t r u e t a b i l i t y  o f  
h i g h e r - l e v e l  models i s  p re su p p o se d  by th e  m ic r o r e d u c t iv e  
c o n n e c t in g  p r i n c i p l e s  w hich c o n n e c t  s o r t a l  p r o p e r t i e s — 
th e  c o n n e c t in g  p r i n c i p l e s  we c a l l  " t h i n g  i d e n t i t i e s . "
So c o n s t r u c t a b i l i t y  o f  h i g h e r - l e v e l  models i s  a c o n d i t i o n  
which m ust be s a t i s f i e d  by any  a d e q u a te  m ic r o r e d u c t io n . 16

(Having m en tioned  m ic r o r e d u c t iv e  t h in g  i d e n t i t i e s ,  
we sh o u ld  p e rh a p s  d ig r e s s  b r i e f l y  to  d i s c u s s  t h e i r  
m e ta p h y s ic a l  s t a t u s .  The r e a d e r  w i l l  r e c a l l  from ch ap ­
t e r  I  t h a t  g e n e r a l i z e d  t h i n g  i d e n t i t i e s ,  l i k e  "Genes 
a r e  DNA m o le c u le s ,"  have th e  l o g i c a l  form o f  u n i v e r s a l l y -  
q u a n t i f i e d  b i c o n d i t i o n a l s .  They in v o lv e  s o r t a l  p r e d i ­
c a t e s —p r e d i c a t e s  f o r  t h i n g  k in d s ,  l i k e  * is  a  g e n e ' 
and ' i s  a  DNA m o le c u l e ' .  Such s ta te m e n ts  c o u n t  i n ­
t u i t i v e l y  a s  i d e n t i t i e s  b e c au se  th e y  a s s e r t  t h a t  two 
c l a s s e s  o f  e n t i t i e s  ( l i k e  th e  c l a s s  o f  genes and th e  
c l a s s  o f  DNA m o le c u le s )  a r e  one and th e  same c l a s s .
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Two f u r t h e r  p o i n t s  d e s e rv e  m e n tio n .  F i r s t ,  as  we saw in  
c h a p t e r  I ,  t h e s e  g e n e r a l i z e d  th i n g  i d e n t i t i e s  do n o t  
im ply  th e  i d e n t i t y  o f  th e  r e l e v a n t  s o r t a l  p r o p e r t i e s .  
S ec o n d ly ,  such  i d e n t i t i e s  may w e l l  he c o n t i n g e n t , g iv e n  
K r ip k e 'o  t r e a tm e n t  o f  i d e n t i t y  s t a t e m e n t s .  The s t a t e ­
ment "Genes a r e  DNA m o le c u le s "  i s  e q u i v a l e n t  to  th e  
s t a t e m e n t  "The c l a s s  o f  th in g s  t h a t  a r e  genes  i s  id e n ­
t i c a l  t o  Urn c l a s s  o f  t h in g s  t h a t  a r e  DNA m o le c u le s ,"  
and th e  te rm s f l a n k i n g  i d e n t i t y  in  th e  l a t t e r  s t a t e m e n t  
may w e l l  be n o n - r i g i d  d e s i g n a t o r s .  In  f a c t ,  a s  I  a rg u ed  
in  c h a p te r  I I I ,  we can im ag ine  p o s s i b l e  w o rld s  ( o t h e r  
th a n  K -w orlds where Tq i s  t r u e )  in  w hich a  g iv e n  h ig h e r -  
l e v e l  th e o r y  o b ta in s  a l th o u g h  th e  l o w e r - l e v e l  t h e o r y  to  
w hich  i t  i s  r e d u c i b l e  i n  th e  a c t u a l  w orld  does n o t  ob­
t a i n .  In  such  w o r ld s ,  th e  m ic r o r e d u c t iv e  t h i n g - i d e n -  
t i t i e s  o f  o u r  w orld  do n o t  o b t a i n .  F o r  exam ple , in  a  
w orld  where M endelian  g e n e t i c s  o b ta in s  b u t  m o le c u la r  
c h e m is t ry  does  n o t  o b t a i n ,  genes  a r e  n o t  DNA m o le c u le s . )

S e c t io n  3

We come now to  th e  t a s k  o f  d e fe n d in g  th e  s u p e rv e n ­
ie n c e  p r i n c i p l e .  We m ust show t h a t  in  a l l  K -w orlds 
where th e  f i n a l  r e d u c in g  t h e o r y  o b t a i n s ,  th e  c o n n e c t in g  
p r i n c i p l e s  o f  R a l s o  o b t a i n .  ( I n  s u b s e q u e n t  d i s c u s s i o n ,  
I  s h a l l  r e f e r  to  K -w orlds w here T0 o b ta in s  a s  " T q  K- 
w o r l d s . " )  To b e g in  w i th ,  we m ust a s k  w hat c r i t e r i a  
sh o u ld  be used  t o  d e c id e  w h e th e r  o r  n o t  t h e  c o n n e c t in g  
p r i n c i p l e s  R o b ta in  i n  a  g iv e n  Tq K -w orld , The q u e s t io n  
o f  th e  t r u t h  o r  f a l s i t y  o f  (S) c a n n o t  be s i g n i f i c a n t l y  
r a i s e d  u n t i l  we have s p e c i f i e d  th e  c r i t e r i a  f o r  t r u t h  
o f  th e  c o n n e c t in g  p r i n c i p l e s .  So o u r  f i r s t  t a s k  i s  to  
s e t  o u t  th e  a p p r o p r i a t e  c r i t e r i a .  We w i l l  th e n  t u r n  to
arguments to show that the criteria are met in all Tq

*
K -w o r ld s .

L e t  w be an a r b i t r a r y  TQ K -w orld , What c o n d i t io n s  
m ust be m et in  w, in  o r d e r  f o r  th e  c o n n e c t in g  p r i n c i p l e s
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R to  o b t a in  t h e r e ?  Two s o r t s  o f  c o n d i t i o n s  a r e  c l e a r l y  
p ro v id e d  by th e  c o n n e c t in g  p r i n c i p l e s  R th e m s e lv e s .  
F i r s t ,  th e  s ta te m e n ts  R in c lu d e  a u x i l i a r y  c o r re sp o n d e n c e  
p r i n c i p l e s .  These l i n k  o b s e rv a b le  phenomena o r i g i n a l l y  
a s s o c i a t e d  w ith  h i g h e r - l e v e l  t h e o r e t i c a l  p r o p e r t i e s  t o  
l o w e r - l e v e l  t h e o r e t i c a l  p r o p e r t i e s  w hich a r e  th e  p u t a ­
t i v e  n u e ro -e o r ro la to r?  o f  th e  h i g h e r - l e v e l  o n es .  And 
u l t i m a t e l y  in  th e  h i e r a r c h y  o f  m ic r o r e d u c t io n ,  th e  a u x i ­
l i a r y  c o rre sp o n d e n c e  p r i n c i p l e s  l i n k  o b s e rv a b le  pheno­
mena o r i g i n a l l y  a s s o c i a t e d  w i th  h i g h e r - l e v e l  t h e o r e t i c a l  
p r o p e r t i e s , t o  th e  TQ p r o p e r t i e s  w hich a re  th e  u l t i m a t e  
p u t a t i v e  m i c r o - c o r r e l a t e s  o f  th e s e  h i g h e r - l e v e l  t h e o r e ­
t i c a l  p r o p e r t i e s .  So one c l e a r  n e c e s s a r y  c o n d i t i o n  f o r  
th e  t r u t h  o f  th e  f u l l  s e t  R o f  c o n n e c t in g  p r i n c i p l e s  i s  
t h e  t r u t h  o f  th e  a u x i l i a r y  c o r re sp o n d e n c e  p r i n c i p l e s  in  
R, B efo re  we can a s s e r t  t h a t  th e  c o n n e c t in g  p r i n c i p l e s  
l i n k i n g  h i g h e r - l e v e l  t h e o r e t i c a l  p r o p e r t i e s  t o  lo w e r -  
l e v e l  t h e o r e t i c a l  p r o p e r t i e s  a re  t r u e  in  w o rld  w, we a t  
l e a s t  m ust be a s s u re d  t h a t  th e  l o w e r - l e v e l  t h e o r e t i c a l  
p r o p e r t i e s  have th e  a p p r o p r i a t e  c o n n e c t io n s  to  o b s e rv a ­
t i o n .  (F o r  exam ple , b e fo r e  we can a s s e r t  t h a t  te m p e ra ­
t u r e  i s  c o r r e l a t e d  w i th  mean m o le c u la r  k i n e t i c  e n e rg y  
in  w, we m ust be a s s u re d  t h a t  th e  l a t t e r  p r o p e r t y  has 
th e  c o n n e c t io n s  to  o b s e r v a t io n  w hich a r e  s p e c i f i e d  by 
th e  t h e o r e t i c a l - o b s e r v a t i o n a l  c o r re sp o n d e n c e  p r i n c i p l e s  
o f  th e rm o d y n a m ic s .)

A second  c l e a r  c o n d i t i o n  i s  p ro v id e d  by  th e  t h i n g -  
i d e n t i t i e s  o f  R— th e  b i c o n d i t i o n a l  c o n n e c t in g  p r i n c i p l e s  
l i n k i n g  h i g h e r - l e v e l  s o r t a l  p r o p e r t i e s  to  com plex lo w e r -  
l e v e l  s o r t a l  p r o p e r t i e s .  (F o r  exam ple , th e  p r o p e r t y  
" b e in g  a  hydrogen  m o lecu le"  i s  c o r r e l a t e d  w i th  t h e  com­
p le x  p r o p e r t y  " b e in g  s u c h -a n d -s u c h  a s t r u c t u r e  o f  s u b ­
a tom ic  p a r t i c l e s , "  where " s u c h -a n d -s u c h "  i s  s p e l l e d  o u t  
i n  m ic r o p h y s ic a l  t e r m s . )  As we saw e a r l i e r ,  ond c o n d i ­
t i o n  f o r  th e  t r u t h  o f  th e s e  m ic r o r e d u c t iv e  t h i n g - i d e n -  
t i t i e s  i s  t h a t  th e  model f o r  h i g h e r - l e v e l  t h i n g s  be con -
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s t r u e t a b l e  one th e  b a s i s  o f  th e  model f o r  l o w e r - l e v e l  
t h i n g s .  (F o r  exam ple , we m ust he a b le  to  c o n s t r u c t  th e  
m o le c u la r  model o f  a  hydrogen  m o lecu le  as an " e l a s t i c  
s p h e re "  from th e  suba tom ic  model which t r e a t s  th e  e n t i t y  
as  a  " s o l a r  system " w ith  one i n t e r n a l  p ro to n  and one 
o r b i t i n g  e l e c t r o n . )  So, b e f o r e  we can  a s s e r t  t h a t  th e  
th i n g  i d e n t i t i e s  o f  R a re  t r u e  in  w orld  w, we m ust be 
a s s u re d  o f  th e  c o n s t r u c t a b i l i t y  c f  th e  models o f  h i g h e r -  
l e v e l  e n t i t i e s  on th e  b a s i s  o f  l o w e r - l e v e l  models as 
th e y  a p p ly  to  th e  complex l o w e r - l e v e l  e n t i t i e s  w ith  which 
h i g h e r - l e v e l  t h in g s  p u t a t i v e l y  a r e  t o  be i d e n t i f i e d .  Thus 
c o n s t r u c t a b i l i t y  o f  h i g h e r - l e v e l  m odels i s  a n o th e r  c o n d i­
t i o n ,  in  a d d i t i o n  to  th e  t r u t h  o f  a u x i l i a r y  c o r r e s p o n ­
dence p r i n c i p l e s ,  which m ust be met b e f o r e  we can c la im  
t h a t  th e  f u l l  s e t  o f c o n n e c t in g  p r i n c i p l e s ,  R, o b t a i n s .

Beyond th e s e  two c o n d i t i o n s ,  th e  q u e s t io n  o f  c r i ­
t e r i a  f o r  th e  t r u t h  o f  th e  f u l l  s e t  R becomes somewhat 
h a z y .  What more i s  n e e d e d ,  above and beyond th e  s a t i s ­
f a c t i o n  o f  th e s e  c o n d i t i o n s ,  f o r  th e  f u l l  s e t  o f  p r i n c i p l e s  
R t o  o b ta in  in  th e  w orld  w? I  su b m it  t h a t  th e s e  two con­
d i t i o n s  a re  th e  b a s ic  o n es ,  and t h a t  v e r y  l i t t l e  more i s  
n e e d e d .  S p e c i f i c a l l y ,  th e  o n ly  f u r t h e r  c o n d i t i o n  which 
m ust be s a t i s f i e d  i s  th e  f o l lo w in g  "u n iq u e n e ss "  c o n d i t io n  
f o r  th e  s e t  o f  s ta te m e n ts  Ri There i s  no s e t  o f  s t a t e ­
m ents R ' , d i f f e r e n t  from R, such  t h a t  a )  R' i s  com parab le  
to  R in  t h e o r e t i c a l  s i m p l i c i t y ,  b) R' s a t i s f i e s  th e  above 
two re q u ir e m e n ts  r e g a r d in g  model c o n s t r u c t a b i l i t y  and 
t r u t h  o f  a u x i l i a r y  c o rre sp o n d e n c e  p r i n c i p l e s , and c )  R 
would, i f  t r u e ,  re d u c e  a l l  t r u e  h i g h e r - l e v e l  s c i e n t i f i c  
t h e o r i e s  to  TQ. U nless  t h i s  t h i r d  c o n d i t io n  i s  added , 
we f a c e  th e  p r o s p e c t  t h a t  two in c o m p a t ib le  and e q u a l ly  
s im p le  s e t s  o f  p u t a t i v e  c o n n e c t in g  p r i n c i p l e s  m ig h t b o th  
s a t i s f y  th e  above two c o n d i t io n s  in  th e  p o s s i b l e  w orld  wj 
we would th e n  have no way to  choose between them. Ac­
c o r d in g ly ,  R m ust be th e  u n iq u e  s i m p l e s t  s e t  o f  co n n ec­
t i n g  p r i n c i p l e s  which would red u c e  h i g h e r - l e v e l  t h e o r i e s
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My c la im  i s  t h a t  th e  above t h r e e  c o n d i t i o n s  a r e  
s u f f i c i e n t  c o n d i t i o n s ,  a s  w e l l  a s  n e c e s s a r y  c o n d i t i o n s ,  
f o r  th e  t r u t h  o f  th e  c o n n e c t in g  p r i n c i p l e s  R in  w o rld  w. 
The c o n d i t i o n s ,  once a g a in ,  a r e  t h e s e i  1 ) The a u x i l i a r y  
c o r re sp o n d e n c e  p r i n c i p l e s  o f  R o b ta in  in  w o rld  w. 2) In  
w orld  w, th e  models f o r  th e  t h e o r e t i c a l  e n t i t i e s  coun ­
te n a n c e d  by h i g h e r - l e v e l  t h e o r y  a r e  c o n s t r u c t a b l e  on th e  
b a s i s  o f  th e  T q  m odel, when th e  l a t t e r  model i s  a p p l i e d  
t o  th e  s t r u c t u r e d  com plexes o f  T0 e n t i t i e s  w hich a r e  
p u t a t i v e l y  to  be i d e n t i f i e d  w i th  h i g h e r - l e v e l  e n t i t i e s .
3) There i s  no com parab ly  s im p le  s e t  R' o f  p u t a t i v e  
c o n n e c t in g  p r i n c i p l e s  w hich s a t i s f i e s  c o n d i t i o n s  ( 1 ) and 
( 2 ) .  On w hat b a s i s  can  i t  be c la im ed  t h a t  s a t i s f a c t i o n  
o f  th e s e  t h r e e  c o n d i t i o n s  in  w o rld  w g u a r a n te e s  t h e  t r u t h  
o f  t h e  f u l l  s e t  R in  w o rld  w?

F i r s t ,  i t ' s  d i f f i c u l t  t o  se e  w hat f u r t h e r  c o n d i t i o n s  
t h e r e  c o u ld  b e .  C o n s id e r ,  f o r  exam ple , th e  c o n n e c t in g  
p r i n c i p l e s  w hich red u ce  therm odynam ics to  m o le c u la r  s t a ­
t i s t i c a l  m e ch an ic s .  Suppose t h a t  th e  r e l e v a n t  a u x i l i a r y  
c o r re sp o n d e n c e  p r i n c i p l e s  a r e  t r u e  in  w o rld  wi a  g iv e n  
l e v e l  o f  mean m o le c u la r  k i n e t i c  e n e rg y  c o r re s p o n d s  to  a  
g iv e n  volume o f  m ercu ry  i n  an  a p p r o p r i a t e l y  c o n s t r u c t e d  
th e rm o m ete r  j u s t  as  i t  does i n  th e  a c t u a l  w o r ld ,  and so 
on. And suppose  t h a t  t h e r e  a r e  no o t h e r  m i c r o - p r o p e r t i e s  
a t  th e  l e v e l  o f  m o le c u la r  t h e o r y  w hich s a t i s f y  th e  r e l e ­
v a n t  a u x i l i a r y  c o r re sp o n d e n c e  p r i n c i p l e s .  Can we s p e c i f y  
any f u r t h e r  c o n d i t io n s  w hich m ust be m et, i n  o r d e r  f o r  
th e  c o n n e c t in g  p r i n c i p l e  l i n k i n g  te m p e r a tu r e  and mean 
m o le c u la r  k i n e t i c  en e rg y  t o  o b t a in  i n  th e  w orld  w? I t  
seems t h a t  no f u r t h e r  c o n d i t i o n s  a r e  s p e c i f i a b l e ,  and 
t h a t  none a r e  r e q u i r e d .  Those a l r e a d y  s p e c i f i e d  a r e  
s u f f i c i e n t  to  g u a ra n te e  t h a t  th e  c o n n e c t in g  p r i n c i p l e  
does  o b t a i n  in  w.^-7

C o n s id e r  a n o th e r  exam ple , in  w hich  th e  r o l e  o f  
models becomes p ro m in e n t .  Take th e  Bohr t h e o r y  o f  th e
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atom , and th e  th e o r y  o f  a tom ic  and m o le c u la r  bond ing  
which i s  based  upon i t .  V ar io u s  laws o f  m o le c u la r  chem­
i s t r y  a r e  r e d u c i b le  to  m ic ro p h y s ic a l  p r i n c i p l e s ,  on th e  
b a s i s  o f  t h i s  model t o g e t h e r  w i th  c o n n e c t in g  p r i n c i p l e s  
which l i n k  th e  h i g h e r - l e v e l  c o n c e p t  o f  a tom ic  and m ole­
c u l a r  " c o h e s iv e n e s s ” to  d e t a i l e d  m ic ro p h y s ic a l  c o n c e p ts  
which d e a l  w ith  o l e c t r o n - o r b i t s  and th e  l i k e .  In  a d d i ­
t i o n ,  th e  " e l a s t i c  sp h e re "  model o f  th e  m o lecu le  and 
th e  atom, a s  p u t  fo rw ard  in  m o le c u la r  c h e m is t ry ,  i s  con­
s t r u e  t a b l e  on th e  b a s i s  o f  th e  Bohr model o f  th e  atom. 
Suppose, f i r s t  o f  a l l ,  t h a t  th e  " e l a s t i c  sp h e re "  model i s  
a g a in  c o n s t r u e t a b l e  i n  w orld  w, on th e  b a s i s  o f  th e  p u ­
t a t i v e  i d e n t i f i c a t i o n  o f  v a r io u s  m o le c u le s  w i th  th e  com­
p le x  B o h r - s t r u c tu r e s  w i th  w hich th e y  a r e  i d e n t i f i e d  in  
th e  a c t u a l  w o r ld .  I . e . ,  th e  r e l e v a n t  B o h r - s t r u c t u r e s  in  
w orld  w m eet th e  s p e c i f i c a t i o n s  o f  th e  m o le c u la r - c h e m is t r y  
m odel: th e y  a r e  ro u g h ly  s p h e r i c a l  i n  sh a p e ,  th e y  have
v a r y in g  d e g re e s  o f  m u tu a l c o h e s iv e n e s s  which a r e  r e l a t e d  
to  t h e i r  k i n e t i c  e n e r g i e s ,  in  g roups th e y  can ta k e  th e  
form o f  s o l i d ,  l i q u i d ,  o r  g a s ,  and so  on. S eco n d ly , 
suppose  t h a t  th e  v a r io u s  a u x i l i a r y  c o r re sp o n d e n c e  p r i n ­
c i p l e s  in v o lv e d  in  th e  r e d u c t i o n  o f  m o le c u la r  c h e m is t ry  
to  th e  Bohr th e o ry  a r e  a l s o  t r u e  in  th e  w orld  w. Bohr- 
s t r u c t u r e s  w hich we c a l l  "H2 O m o le c u le s"  have th e  c e t e r i s  
p a r ib u s  o b s e rv a b le  c h a r a c t e r i s t i c s  which w a te r  p o s s e s s e s  
i n  th e  a c t u a l  w o rld ;  th e  same i s  t r u e  f o r  B o h r - s t r u c tu r e s  
w hich we c a l l  "sodium  c h l o r i d e  m o le c u le s ,"  and so  on. 
F i n a l l y ,  suppose t h a t  t h e r e  i s  no com parab ly  s im p le  s e t  
o f  p u t a t i v e  c h e m ic a l /m ic r o p h y s ic a l  c o n n e c t in g  p r i n c i p l e s  
w hich m eet th e  above two c o n d i t i o n s  i n  w orld  w. What 
more would we r e q u i r e ,  above and beyond th e  t r u t h  o f  
th e  above t h r e e  s u p p o s i t i o n s ,  i n  o r d e r  f o r  th e  f u l l  s e t  
o f  c h e m ic a l /m ic r o p h y s ic a l  c o n n e c t in g  p r i n c i p l e s  t o  o b ta in  
i n  th e  w orld  w? As w i th  th e  c a s e  o f  te m p e ra tu re  and 
mean m o le c u la r  k i n e t i c  e n e rg y ,  no f u r t h e r  c o n d i t i o n s
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seem s p e c i f i a b l e ,  and none seem n eed ed .
One r e a s o n  why th e  above m en tioned  c o n d i t i o n s  a r e  5 

s u f f i c i e n t  f o r  th e  t r u t h  o f  a  f u l l  s e t  o f  c o n n e c t in g  
p r i n c i p l e s  i n  a  Tq K -w orld , t h e r e f o r e ,  i s  t h a t  f u r t h e r  
c o n d i t io n s  a r e  h a rd  to  f i n d  and seem u n n e c e s s a ry .  This 
c la im  i s  f u r t h e r  r e i n f o r c e d  when we c o n s id e r  th e  s t a t u s  
o f  m ic ro r e d u c t iv e  c o n n e c t in g  p r i n c i p l e s  i n  th e  a c t u a l  
w o rld .  Suppose and T2 a r e  b o th  t r u e  t h e o r i e s .  L e t  
R^ 12 be a  o f  p u t a t i v e  c o n n e c t in g  p r i n c i p l e s  w hich 
w ould, i f  t r u e ,  red u ce  T2 t o  T j . What c o n d i t io n s  m ust 
be m et, i n  o r d e r  f o r  th e  p r i n c i p l e s  Rj. ( 2 ‘t ru e ?
The c o n d i t io n s  a r e  v e ry  s i m i l a r  to  th o s e  d i s c u s s e d  above. 
F i r s t ,  th e  a u x i l i a r y  c o r re sp o n d e n c e  p r i n c i p l e s  o f  R i (2 
m ust be t r u e .  I . e . ,  i t  m ust be t r u e  t h a t  th e  o b s e rv a b le  
o c c u r re n c e s  o r i g i n a l l y  a s s o c i a t e d  w ith  T2 e n t i t i e s  and 
t h e i r  p r o p e r t i e s  a re  a l s o  a s s o c i a t e d  w ith  th o se  T^ en ­
t i t i e s  and p r o p e r t i e s  p ro p o sed  a s  th e  m ic ro r e d u c t iv e  
c o u n t e r p a r t s  o f  th e  T2 e n t i t i e s  and p r o p e r t i e s .  S eco n d ly , 
th e  T2 e n t i t i e s  m ust a c t u a l l y  be i d e n t i c a l  to  complex 
e n t i t i e s ,  i n  acco rd an ce  w i th  th e  t h i n g - i d e n t i t y  s t a te m e n ts  
o f  R i t 2* T h i r d ly ,  t h e r e  m ust be no com parab ly  s im p le  
s e t  o f  c o n n e c t in g  p r i n c i p l e s ,  Rj. 2 *’ which m eets th e  f i r s t  
two c o n d i t i o n s .  I  su b m it  t h a t  i f  th e s e  t h r e e  c o n d i t i o n s  
a r e  m et, th e n  we w o n 't  h e s i t a t e  to  a c c e p t  th e  c o n n e c t in g  
p r i n c i p l e s  R i f2 a s  t r u e  in  ou r  w o rld .  There a r e  no 
f u r t h e r  c o n d i t io n s  which m ust be e s t a b l i s h e d .

The th r e e  c o n d i t io n s  j u s t  m en tioned  a p p ly  in  th e  
a c t u a l  w o r ld .  L e t  me d i g r e s s  h e re  to  n o te  th e  d i f f e r e n c e  
betw een th e s e  c o n d i t io n s  and th e  above c o n d i t io n s  f o r  th e  
t r u t h  o f  c o n n e c t in g  p r i n c i p l e s  in  TQ K -w orlds o th e r  th a n  
th e  a c t u a l  w o rld .  The d i f f e r e n c e  in v o lv e s  th e  second 
c o n d i t io n  i n  th e  two c a s e s .  In  th e  c a se  o f  r e d u c t i o a  
i n  th e  a c t u a l  w o rld ,  th e  second  c o n d i t i o n  s p e c i f i e s  t h a t  
th e  t h in g  i d e n t i t i e s  o f  R  ̂ 2 m ust be t r u e ,  in  o r d e r  f o r  
th e  com ple te  s e t  R^ (2 ‘*: r u e * *^he c a se  ° f  a l t e r ­
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n a t i v e  Tq K -w orlds , th e  Becond c o n d i t io n  m ere ly  a s s e r t s  
t h a t  th e  model f o r  h i g h e r - l e v e l  t h e o r e t i c a l  e n t i t i e s  ’ 
m ust be c o n s t r u e t a b l e  on th e  b a s i s  o f  th e  l o w e r - l e v e l  
m odel. The r e a s o n  f o r  th e  d i f f e r e n c e  i s  t h i s ,  In  th e  
a c t u a l  w o rld  c a s e ,  we were g iv e n  t h a t  th e  h i g h e r - l e v e l  
th e o ry  T2 o b t a i n s ,  and hence t h a t  T2 th in g s  a c t u a l l y  
e x i s t .  So in  o r d e r  f o r  th e  f u l l  s e t  o f  s t a te m e n ts  R ^ g  
t o  o b t a in ,  T2 th in g s  m ust be composed in  th e  way th e  
t h i n g - i d e n t i t i e s  o f  R^ 2 sa y  th e y  a r e  composed. In  th e  
ca se  o f  a  Tq K-world o th e r  th a n  th e  a c t u a l  w o rld ,  however, 
we do n o t  know i n  advance t h a t  any h i g h e r - l e v e l  t h e o r i e s  
o b ta in ,  o r  t h a t  any  h i g h e r - l e v e l  t h e o r e t i c a l  e n t i t i e s  
e x i s t .  A c c o rd in g ly ,  th e  p roblem  o f  f i n d i n g  c o n d i t io n s  
f o r  th e  t r u t h  o f  th e  c o n n e c t in g  p r i n c i p l e s  in c lu d e s  th e  
problem  o f  d e te rm in in g  c o n d i t io n s  u nder  which th e  h ig h e r -  
l e v e l  s o r t a l  p r e d i c a t e s  a p p ly .  C o n s t r u c t a b i l i t y  o f  th e  
model f o r  h i g h e r - l e v e l  e n t i t i e s  th u s  becomes a  r e l e v a n t  
c o n d i t i o n .

R e tu rn in g  to  th e  q u e s t io n  o f  c r i t e r i a  f o r  th e  t r u t h  
o f  c o n n e c t in g  p r i n c i p l e s  R in  T0 K -w orlds , we have now 
se e n  two r e a s o n s  f o r  a c c e p t in g  th e  a b o v e -d is c u s s e d  con­
d i t i o n s  a s  s u f f i c i e n t .  F i r s t ,  i t  i s  d i f f i c u l t  t o  f in d  
f u r t h e r  c o n d i t i o n s ,  and i t  does n o t  a p p e a r  t h a t  f u r t h e r  
c o n d i t io n s  a re  n eed ed . Second, v e ry  s i m i l a r  c o n d i t io n s  
a r e  a d e q u a te  t o  e s t a b l i s h  th e  t r u t h  o f  a s e t  o f  p u t a t i v e  
m ic ro r e d u c t iv e  c o n n e c t in g  p r i n c i p l e s  in  th e  a c t u a l  w orld .
A t h i r d  r e a s o n ,  p e rh ap s  i m p l i c i t  i n  th e  f i r s t  two, i n ­
v o lv e s  s i m p l i c i t y .  We would in t r o d u c e  n e e d le s s  co m p li­
c a t i o n  and o b f u s c a t io n  were we t o  assume t h a t  f u r t h e r  
c o n d i t io n s  m ust be met in  o r d e r  f o r  th e  p r i n c i p l e s  R to  
o b ta in  i n  Tq K -w o rld s . T h is  c o n te n t io n  i s  w e l l  i l l u s ­
t r a t e d  by th e  c a se  o f  te m p e ra tu re  and mean k i n e t i c  e n e rg y .  
C o n s id e r  a  T0 K -w orld , w, i n  which m o le c u la r  s t a t i s t i c a l  
m echanics o b t a i n s ,  i n  w hich th e  f u l l  s e t  o f  a u x i l i a r y  
c o r re sp o n d e n c e  p r i n c i p l e s  in v o lv e d  in  r e d u c in g  th e rm - 
dynam ics to  s t a t i s t i c a l  m echanics a l s o  o b t a i n s ,  and in
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which t h e r e  i s  no com parab ly  s im p le  a l t e r n a t i v e  s e t  o f  
p u t a t i v e  c o n n e c t in g  p r i n c i p l e s  whose a u x i l i a r y  con­
n e c t i n g  p r i n c i p l e s  a r e  t r u e .  In  such  a w o r ld ,  mean m ole­
c u l a r  k i n e t i c  en e rg y  has a l l  th e  o b s e rv a b le  c h a r a c t e r i s ­
t i c s  o f  t e m p e r a tu r e ,  and no o th e r  m o le c u la r  p r o p e r ty  h as  
t h e s e  c h a r a c t e r i s t i c s .  Suppose i t  were c la im ed  t h a t  
t h e s e  f a c t s  a lo n e  do n o t  s u f f i c e  t o  e s t a b l i s h  t h a t  te m p er­
a t u r e  i s  c o r r e l a t e d  w i th  mean k i n e t i c  en e rg y  in  w orld  w, 
b ecau se  t h e r e  i s  some f u r t h e r  " so m e th in g "—som eth ing  
e s s e n t i a l  to  th e  p re se n c e  o f  te m p e r a tu r e —w hich may o r  
may n o t  be p r e s e n t  in  w orld  w a t  t im es  when m o lecu le s  
have th e  a p p r o p r i a t e  mean k i n e t i c  en e rg y .

An a d v o c a te  o f  t h i s  p o s i t i o n  would have c o n s i d e r ­
a b le  d i f f i c u l t y  in  d e s c r i b i n g  t h i s  f u r t h e r  " so m e th in g ."  
F u r th e rm o re ,  h i s  c o n te n t io n  has  no e v id e n t  t h e o r e t i c a l  
a d v a n ta g e .  On th e  c o n t r a r y ,  t h i s  p r o p o s a l  t h r e a t e n s  to  
e n t i r e l y  o b f u s c a te  t h e  main q u e s t io n  we a r e  c o n s id e r in g — 
th e  q u e s t i o n  o f  c r i t e r i a  f o r  th e  t r u t h  o f  c o n n e c t in g  p r i n ­
c i p l e s  in  Tq K -w orlds . These o b s e r v a t io n s  a p p ly  t o  m ic ro -  
r e d u c t iv e  c o n n e c t in g  p r i n c i p l e s  q u i t e  g e n e r a l l y .  There 
i s  no e v id e n t  t h e o r e t i c a l  ad v a n tag e  in  th e  c la im  t h a t  th e  
ab ove-m en tioned  c o n d i t io n s  a r e  in a d e q u a te  to  e s t a b l i s h  
th e  t r u t h  o f  a  g iv e n  s e t  o f  m ic ro r e d u c t iv e  c o n n e c t in g  
p r i n c i p l e s  in  a  T q  K -w orld . F u r th e rm o re , su ch  a  c la im  
c o u ld  o n ly  s e r v e  to  o b fu s c a te  th e  q u e s t io n  o f  t r u t h  co n ­
d i t i o n s .  C o n s id e r a t io n s  o f  s i m p l i c i t y  and c l a r i t y  th u s  
p ro v id e  a  t h i r d  r e a s o n ,  in  a d d i t i o n  t o  th e  two a l r e a d y  
m en tio n ed , t o  a c c e p t  th e  c r i t e r i a  d i s c u s s e d  above .

Having e s t a b l i s h e d  th e  c r i t e r i a  f o r  t r u t h  o f  
c o n n e c t in g  p r i n c i p l e s  in  K -w orlds where Tq o b t a i n s ,  we 
a r e  now i n  a  p o s i t i o n  to  a rg u e  f o r  th e  s u p e rv e n ie n c e  
p r i n c i p l e .  We m ust a rg u e ,  w i th  r e s p e c t  to  th e  s e t  R o f  
m ic r o r e d u c t iv e  c o n n e c t in g  p r i n c i p l e s  in  u n i f i e d  s c i e n c e ,
1) t h a t  th e  a u x i l i a r y  c o rre sp o n d e n c e  p r in c ip le s *  i n  R a r e  
t r u e  in  a l l  T q  K -w orlds , 2 )  t h a t  h i g h e r - l e v e l  t h e o r e t i c a l  
models a r e  c o n s t r u e t a b l e , in  a l l  T q  K -w o rld s , on th e  b a s i s
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of the T0 model, and 3) that in no Tq K-world is there a 
comparably simple alternative set of connecting principles 
which meets the conditions of model constructability 
and truth of auxiliary correspondence principles,

S e c t io n  ^

The argum ent f o r  th e  s u p e rv e n ie n c e  p r i n c i p l e  w i l l  
be p r e s e n te d  in  two s t a g e s .  The f i r s t  w i l l  occupy th e  
re m a in d e r  o f  th e  p r e s e n t  c h a p t e r ,  and th e  seco n d  w i l l  be 
p r e s e n te d  in  c h a p te r  V. The f i r s t  s t a g e  d e a l s  w i th  
s t a n d a r d  c a s e s  o f  m ic ro r e d u c t io n  in  n a t u r a l  s c i e n c e ,  w h ile  
th e  second  d e a l s  w i th  th e  r e d u c t io n  o f  p sy c h o lo g y  (an d , 
a t  l e a s t  by i m p l i c a t i o n ,  w i th  th e  r e d u c t io n  o f  th e  h i g h e r -  
l e v e l  s o c i a l  s c i e n c e s ) .  One r e a s o n  f o r  th e  s e p a r a t e  
t r e a tm e n t  in v o lv e s  th e  f a c t  t h a t  t h e r e  a r e  two ty p e s  o f  
m ic r o r e d u c t iv e  c o rre sp o n d e n c e  p r i n c i p l e s ,  w hich  w i l l  be 
h a n d le d  q u i t e  d i f f e r e n t l y :  1*11  c a l l  them t h e o r e t i c a l -  
o b s e r v a t i o n a l  c o r re sp o n d e n c e  p r i n c i p l e s  and t h e o r e t i c a l -  
phenom enal c o r re sp o n d e n c e  p r i n c i p l e s .  The fo rm e r  a r e  
p r i n c i p l e s  c o n n e c t in g  t h e o r e t i c a l  a s s e r t i o n s  to  p u b l i c l y  
p e r c e iv a b l e  phenomena—phenomena to  which no p e r s o n  has  
f l o g i c a l l y  p r i v i l e g e d  a c c e s s ' .  M eter  r e a d i n g s ,  c lo u d  
chamber p h o to g ra p h s ,  com puter  p r i n t - o u t s ,  s l i d e s  u n d e r  
m ic ro s c o p e s ,  and th e  m yriad  o f  o th e r  phenomena o b s e rv a b le  
by r e s e r a c h e r s  in  th e  l a b o r a t o r y  a l l  f a l l  w i th in  t h i s  
c l a s s .  T h e o re t ic a l -p h e n o m e n a l  c o r re sp o n d e n ce  p r i n c i p l e s ,  
on th e  o t h e r  hand , c o n n e c t  c e r t a i n  t h e o r e t i c a l  a s s e r t i o n s  
to  phenomena o f  a  l o g i c a l l y  p r i v i l e g e d  s o r t —phenomena 
l i k e  p a i n ,  th e  s e n s a t i o n  o f  r e d n e s s ,  th e  s e n s a t i o n  o f  
h e a t .  These phenomena a r e  l o g i c a l l y  p r i v i l e g e d  i n  th e  
fo l lo w in g  s e n s e :  i t  i s  o n ly  p o s s i b l e  f o r  me t o  d i r e c t l y
e x p e r ie n c e  my own s e n s a t i o n  o f  r e d n e s s , o r  my own f e e l i n g  
o f  p a i n .  O th e rs  can p e rh a p s  i n f e r  from  my b e h a v io r  
t h a t  I  am u n d e rg o in g  t h e s e  e x p e r i e n c e s ,  b u t  th e y  c a n n o t  
have a  d i r e c t  aw areness  o f  my p h e n o m e n a l ly -p re s e n t  m e n ta l  
s t a t e s .
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W ith in  p sy c h o lo g y  i t s e l f  t h e r e  a re  no t h e o r e t i c a l -  
phenom enal c o r re sp o n d e n c e  p r i n c i p l e s ,  e x c e p t  i n  th e  d e ­
g e n e r a te  se n se  i n  which th e  " c o rre sp o n d e n c e"  r e l a t i o n  
i s  t h a t  o f  i d e n t i t y .  ' P a i n ' ,  f o r  exam ple, i s  b o th  a 
phenom enal te rm  and a  t h e o r e t i c a l  te rm i we a r e  d i r e c t l y  
aware o f  o u r  s e n s a t i o n s  o f  p a i n ,  and p a in  i s  a l s o  th e  
s u b j e c t  o f  p s y c h o lo g ic a l  t h e o r i z i n g .  And s i m i l a r l y  f o r  
o th e r  s e n s a t i o n - d e s c r i b i n g  te rm s o f  t h e o r e t i c a l  and com­
mon s e n s e  p sy c h o lo g y . But t h e r e  can  a l s o  be n o n d e g e n e r­
a t e  th e o r e t i c a l - p h e n o m e n a l  co rre sp o n d e n c e  p r i n c i p l e s .  
Suppose, f o r  exam ple, we a c h ie v e  one s t e p  in  th e  en ­
v i s i o n e d  o v e r a l l  r e d u c t io n  o f  p sy c h o lo g y  to  n a t u r a l  
s c i e n c e —v i z . , th e  d i s c o v e r y  o f  a  c o r r e l a t i o n  betw een 
p a in  and n e u r a l  p r o p e r ty  P. Such a  c o r r e l a t i o n  law 
would c o u n t  a s  a  " t h e o r e t i c a l - t h e o r e t i c a l "  c o n n e c t in g  
p r i n c i p l e ,  s i n c e  p a in  i s  a  s u b j e c t  o f  p s y c h o lo g ic a l  
th e o r y .  But i t  would a l s o  c o u n t  a s  a  m ic ro r e d u c t iv e  
c o r re sp o n d e n c e  p r i n c i p l e — a  th e o re t ic a l - p h e n o m e n a l  
c o r re sp o n d e n c e  p r i n c i p l e .

Because th e o r e t i c a l - p h e n o m e n a l  c o r re sp o n d e n c e  
p r i n c i p l e s  would be a  p a r t  o f  th e  r e d u c t io n  o f  p s y c h o lo -  
by t o  n a t u r a l  s c i e n c e ,  t h i s  c a s e  o f  m ic r o r e d u c t io n  w i l l  
be c o n s id e r e d  s e p a r a t e l y  in  o u r  argum ent f o r  ( S ) .  C or­
re sp o n d e n ce  p r i n c i p l e s  in v o lv e d  in  o th e r  p a r t s  o f  s c i e n c e ,  
and in  o t h e r  c a s e s  o f  m ic ro r e d u c t io n ,  can  a l l  be r e ­
g a rd ed  a s  t h e o r e t i c a l - o b s e r v a t i o n a l .  T h is  i s  c e r t a i n l y  
n o t  to  deny th e  obv ious f a c t  t h a t  we c o n s t a n t l y  u se  th e  
phenom enal c o n te n t s  o f  o u r  aw aren ess  a s  a  b a s i s  f o r  
a f f i r m i n g  p u b l i c  o b s e r v a t io n  s t a t e m e n t s . But i t  i s  t o  
deny  t h a t  phenom enal c o n t e n t  i s  e s s e n t i a l  to  th e  t r u t h  
o f  s t a t e m e n t s  a b o u t  i n t e r s u b j e c t i v e l y  o b s e rv a b le  e v e n ts  
and p r o c e s s e s .  R edness , f o r  exam ple, i s  a  p r o p e r t y  
t h a t ' s  d e s c r i b a b l e  in  te rm s  o f  e l e c t ro m a g n e t ic  r a d i a ­
t i o n  th e o ry ,  and so  d e s c r ib e d  i t ' s  in d e p e n d e n t  o f  how 
th e  o b j e c t  happens t o  a f f e c t  u s  p h enom enally . ( I f  a
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p e r s o n  has an o p - t ic a l  d e v ic e  p l a n t e d  b e h in d  h i s  r e t i n a  
w hich  c o n v e r t s  th e  n e u r a l  im p u lse s  from  r e d  l i g h t  i n t o  
g r e e n - l i g h t  im p u ls e s —so  t h a t  r e d  o b j e c t s  lo o k  g re e n  t o  
him— th e  f a c t  rem a in s  t h a t  su ch  o b j e c t s  a r e  r e a l l y  r e d . )
A m e te r  n e e d le  t h a t  moves t o  th e  l e f t  t h r e e  n o tc h e s  
m ig h t a p p e a r  to  someone to  move to  th e  r i g h t ,  th ro u g h  
some n e u r o l o g i c a l  q u i r k  o f  h i s ;  b u t  a g a in ,  i t  r e a l l y  
moves l e f t ,  r e g a r d l e s s  o f  w hat i t  a p p e a r s  to  do.

I t ' s  no a c c i d e n t  t h a t  c o r re sp o n d e n c e  p r i n c i p l e s  
f o r  t h e o r e t i c a l  s t a t e m e n t s  o t h e r  th a n  a s s e r t i o n s  a b o u t  
o u r  own s t a t e s  o f  aw areness  a r e  a l l  t h e o r e t i c a l - o b s e r ­
v a t i o n a l .  I f  t h i s  w ere n o t  th e  c a s e ,  th e n  th e  t r u t h  o f  
v a r io u s  t h e o r e t i c a l  a s s e r t i o n s  a b o u t  w hat goes on " o u t  
t h e r e "  in  th e  w o r ld ,  i n d e p e n d e n t ly  o f  th e  c o n s c io u s  ob­
s e r v e r ,  would be made to  depend upon t h e  t r u t h  o f  a s ­
s e r t i o n s  a b o u t  th e  o b s e r v e r ' s  s t a t e s  o f  c o n s c io u s n e s s .
And t h i s  i s  a  v e r y  d u b io u s  dep en d en ce , f o r  s e v e r a l  r e a ­
s o n s .  F i r s t ,  some n e u r o l o g i c a l  q u i r k  i n  a  p a r t i c u l a r  
o b s e rv e r  m ig h t  cau se  him to  f a i l  t o  have th e  a p p r o p r i a t e  
phenom enal e x p e r ie n c e s  i n  th e  p r e s e n c e  o f  a  c e r t a i n  t h e ­
o r e t i c a l l y - d e s c r i b e d  phenomenon. (He m ig h t  n o t  f e e l  
h o t t e r  i n  th e  p r e s e n c e  o f  in c r e a s e d  h e a t  b ec au se  o f  
b ra in -d a m a g e , o r  a  c l e v e r l y  im p la n te d  e l e c t r o d e . )  S e ­
c o n d ly ,  one o b s e rv e r  m ig h t have th e  a p p r o p r i a t e  p h en o ­
m enal e x p e r ie n c e  when th e  o t h e r  d o e s n ' t ,  b ec au se  o f  d i f ­
f e r e n t  n e u r o l o g i c a l  hookups o r  f o r  w h a te v e r  r e a s o n .  These 
p rob lem s can  o n ly  be av o id ed  i f  we c o n n e c t  t h e o r e t i c a l  
a s s e r t i o n s  a b o u t  th e  way t h i n g s  a r e  " o u t  th e r e "  t o  ob­
s e r v a t i o n a l  a s s e r t i o n s  a b o u t  th e  way th i n g s  a r e  " o u t  
t h e r e , "  r a t h e r  th a n  t o  phenom enal a s s e r t i o n s  a b o u t  th e  
way th in g s  a r e  in  th e  c o n s c io u s n e s s  o f  v a r io u s  o b s e r v e r s .

So th e  u n iq u e  p r e s e n c e  o f  t h e o r e t i c a l - p h e n o m e n a l  
c o r re sp o n d e n c e  p r i n c i p l e s  in  th e  m ic r o r e d u c t io n  o f  
p sy c h o lo g y  c o n s t i t u t e s  one m a jo r  r e a s o n  why we w i l l  need  
to  c o n s id e r  t h i s  c a s e  o f  m ic r o r e d u c t io n  s e p a r a t e l y  in  
o u r  argum ent f o r  (S ) .  A n o th e r  r e a s o n  f o r  s e p a r a t e  con -
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s i d e r a t i o n  in v o lv e s  p s y c h o lo g ic a l  p r o p e r t i e s  o f  t h e  cog ­
n i t i v e  and v o l i t i o n a l  v a r i e t y .  As we s h a l l  se e  in  c h a p t e r  
V,* t h e r e  seem to  be e x c e l l e n t  r e a s o n s  f o r  t h i n k i n g  t h a t  
s t r o n g  N agel r e d u c i b i l i t y  i s  n o t  o b ta in a b l e  w i th  r e s p e c t  
t o  th o s e  p a r t s  o f  p sy c h o lo g y  em ploying t y p i c a l  c o g n i t i v e  
and v o l i t i o n a l  c o n c e p ts .  (These c o n s i d e r a t i o n s  w i l l  
a p p ly  t o  h i g h e r - l e v e l  s o c i a l  s c ie n c e s  a l s o ,  i n s o f a r  as  
th e y  employ such  c o n c e p t s , )  A c c o rd in g ly ,  we m ust re c o n - .  
s i d e r  th e  c o n c e p t  o f  r e d u c t i o n  i t s e l f  w i th  r e s p e c t  to  
p sy c h o lo g y , b e f o r e  we can  a rg u e  f o r  th e  s u p e rv e n ie n c e  
p r in c  i p l e .

Section 5
We t u r n  now to  th e  argum en t f o r  th e  s u p e rv e n ie n c e  

p r i n c i p l e  as  i t  a p p l i e s  to  c a s e s  o f  m ic ro r e d u c t io n  i n  
n a t u r a l  s c i e n c e .  We s h a l l  b e g in  th e  argum ent w i th  a 
d i s c u s s i o n  o f  th e  m e ta p h y s ic a l  s t a t u s  o f  t h e o r e t i c a l -  
o b s e r v a t i o n a l  co rre sp o n d e n c e  p r i n c i p l e s ,  b o th  p r im a ry  
and s e c o n d a ry .  As we o b se rv ed  in  c h a p te r  I I I ,  th e  r o l e  
o f  c o r re sp o n d e n c e  p r i n c i p l e s  w i th in  s c i e n t i f i c  th e o r y  i s  
c e n t r a l  and v i t a l .  One m a jo r  p u rp o se  o f  s c i e n t i f i c  
t h e o r y  i s  to  e x p la in  and p r e d i c t  o b s e rv a b le  phenomena, 
and c o r re sp o n d e n c e  p r i n c i p l e s  have th e  r o l e  o f  l i n k i n g  
th e  o b s e rv a b le  phenomena t o  th e  som etim es u n o b se rv a b le  
t h e o r e t i c a l  e n t i t i e s  and p r o c e s s e s  which u n d e r l i e  them.
But a l th o u g h  th e  p r i n c i p l e s  a r e  v i t a l  to  s c i e n t i f i c  
t h e o r i e s ,  th e y  a r e  n o t  mere r u l e s  o f  l i n g u i s t i c  usage 
which a r e  t r u e  by s t i p u l a t i o n .  As we saw above , th e y  
m ust be t r e a t e d  a s  s u b s t a n t i v e  e m p i r i c a l  com ponents o f  
th e o r y ,  and n o t  as  r u l e s .

Even though  th e s e  p r i n c i p l e s  a r e  v i t a l  to  a  s c i e n ­
t i f i c  th e o r y ,  how ever, i t  seems c l e a r  t h a t  i n  a  c e r t a i n  
se n se  th e y  a r e  n o t  " b a s ic "  s t a t e m e n t s  o f  th e  th e o ry .
The b a s i c  s t a t e m e n t s , i t  seem s, a r e  th o s e  w hich d e s c r ib e  
th e  m i c r o - l e v e l  e n t i t i e s ,  p r o c e s s e s ,  and laws w hich th e
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t h e o r y  p o s t u l a t e s .  These b a s i c  e n t i t i e s  and p r o c e s s e s  
u n d e r l i e  th e  o b s e rv a b le  phenomena w ith  which th e y  a r e  , 
a s s o c i a t e d  by  means o f  t h e o r e t i c a l - o b s e r v a t i o n a l  c o r r e s ­
pondence p r i n c i p l e s .  I t  i s  more th a n  mere h i s t o r i c a l  
a c c i d e n t  t h a t  c e r t a i n  o b s e rv a b le  phenomena a r e  i n i t i a l l y  
a s s o c i a t e d  w i th  c e r t a i n  t h e o r e t i c a l  phenomena. The a s ­
su m p tio n  t h a t  i s  n o rm a l ly  o p e r a t i v e  i s  t h a t  th e  o b s e r ­
v a b le  phenomenon i s  th e  c u m u la t iv e  r e s u l t  o f  th e  m ic ro ­
phenomena. C o n s id e r ,  f o r  exam ple , th e  t h e o r e t i c a l  n o ­
t i o n  o f  e l e c t r o n  t r a n s i t i o n  i n  th e  Bohr t h e o r y  o f  th e  
a tom . The t h e o r y  a s s o c i a t e s  th e  wave l e n g th  o f  a  l i g h t  
r a y  e m i t t e d  by an atom w i th  th e  jump o f  an  e l e c t r o n  from  
one o f  i t s  p e r m i s s i b l e  o r b i t s  t o  a n o th e r .  The t h e o r e t i c a l  
n o t i o n  o f  an  e l e c t r o n  jump i s  th e r e b y  l in k e d  t o  th e  ex ­
p e r i m e n t a l  n o t i o n  of a  s p e c t r a l  l i n e ,  v i a  th e  e l e c t r o ­
m a g n e tic  t h e o r y  o f  l i g h t . *9

The s p e c t r a l  l i n e s  t h a t  r e s u l t  from s p e c i f i c  l e v e l s  
o f  e l e c t r o n  jumps a r e  th e  c u m u la t iv e  e f f e c t s  o f  th e  l a t t e r  
m ic r o - p r o c e s s e s ,  i n  th e  f o l lo w in g  s e n s e .  The d i f f e r e n c e  
i n  e n e r g y - l e v e l s  be tw een  th e  e l e c t r o n ' s  o r i g i n a l  o r b i t  
and  i t s  new o r b i t  i s  j u s t  enough t h a t ,  w henever a  jump 
from  th e  f i r s t  o r b i t  t o  th e  seco n d  i s  made, th e  same wave­
l e n g t h  o f  e l e c t r o m a g n e t i c  r a d i a t i o n  i s  e m i t t e d .  And 
th e  s p e c i f i c  w a v e le n g th  i s  t h e  one w hich le a v e s  a  l i n e  in  
a  p a r t i c u l a r  p o s i t i o n  i n  th e  sp ec tru m  o f  a  g iv e n  chem i­
c a l  e le m e n t ,  a c c o r d in g  t o  e l e c t r o m a g n e t i c  t h e o r y .  So 
t h e  o b s e rv a b le  s p e c t r a l  l i n e s  a r e  th e  d i r e c t  m a c r o - l e v e l  
e f f e c t s  o f  u n o b s e rv a b le  m i c r o - l e v e l  p r o c e s s e s .  A c o n t i ­
n u i t y  o f  m i c r o - l e v e l  p r o c e s s e s  w i th  m a c r o - le v e l  p r o c e s s e s  
i s  th u s  in v o lv e d  in  th e  c o r re sp o n d e n c e  p r i n c i p l e s  which 
c o n n e c t  s p e c i f i c  e l e c t r o n  jumps to  p a r t i c u l a r  o b s e rv a b le  
s p e c t r a l  phenomena.

U n d e r ly in g  t h i s  exam ple i s  a  v e ry  g e n e r a l  p r i n c i p l e  
o f  t h e o r y  c o n s t r u c t io n *  th e  p r i n c i p l e  o f  th e  c o n t i n u i t y  
o f  m i c r o - l e v e l  phenomena w i th  m a c r o - l e v e l  phenomena. I f  
we a d o p t  an a t t i t u d e  o f  th o ro u g h g o in g  r e a l i s m  w ith
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r e s p e c t  to  t h e o r e t i c a l  e n t i t i e s — i f  we assume t h a t  th e y  
r e a l l y  e x i s t ,  and t h a t  th e y  r e a l l y  do p o s s e s s  p r o p e r t i e s  ’ 
l i k e  s i z e  and m ass— th e n  th e  o b s e r v a t i o n a l  components o f  
t h e o r e t i c a l - o b s e r v a t i o n a l  c o r re sp o n d e n c e  p r i n c i p l e s  
m ust be viewed a s  th e  c u m u la t iv e  r e s u l t s  o f  m ic r o - p r o -  
c e s s e s  in v o lv in g  th e  t h e o r e t i c a l  e n t i t i e s .  There i s  a  
c o n t i n u i t y  from  th e  m i c r o - l e v e l  to  th e  m a c r o - l e v e l ,  s in c e  
p u b l i c l y  o b s e rv a b le  m a c ro -p ro c e s s e s  a r e  th e  " r e s u l t a n t "  
o f  inn u m erab le  m ic ro - p r o c e s s e s .

The p r i n c i p l e  o f  m ic ro -m acro  c o n t i n u i t y  c o n s t i ­
t u t e s  an im p o r ta n t  m e th o d o lo g ic a l  c o n s t r a i n t  upon th e  
a d o p t io n  o f  t h e o r e t i c a l - o b s e r v a t i o n a l  c o r re sp o n d e n c e  
p r i n c i p l e s .  These p r i n c i p l e s  c a n n o t  s im p ly  be s t i p u l a t e d  
h a p h a z a rd ly ,  and o f  c o u rs e  th e y  n e v e r  have been i n  a c t u a l  
s c i e n t i f i c  p r a c t i c e .  I n  p r a c t i c e , I  t h in k  i t ' s  f a i r  to  
s a y ,  s c i e n t i s t s  have in d e ed  v iew ed th e  o b s e rv a b le  pheno­
mena which th e y  seek  t o  e x p l a in  a s  th e  c u m u la t iv e  r e s u l t  
o f  th e  t h e o r e t i c a l  phenomena in  te rm s o f  which th e y  con­
s t r u c t  e x p l a n a t io n s .  And i t  i s  c l e a r  t h a t  th e y  sh o u ld  
t r e a t  th e  o b se rv a b le  phenomena in  t h i s  way, because  
o th e rw is e  i t  i s  n o t  a t  a l l  c l e a r  how th e  t h e o r e t i c a l l y  
d e s c r ib e d  phenomena c o u ld  p ro v id e  any gen u in e  e x p la n a t io n  
o f  t h e  o b s e rv a b le  phenomena. P u re ly  h ap h aza rd  t h e o r e t i ­
c a l - o b s e r v a t i o n a l  c o r re sp o n d e n ce  p r i n c i p l e s  would n o t  
p e rm i t  gen u in e  s c i e n t i f i c  e x p la n a t io n s  o f  o b s e rv a b le  
phenomena, s in c e  th e  c o r re sp o n d e n c e  p r i n c i p l e s  would them­
s e lv e s  l a c k  j u s t i f i c a t i o n .  A t h e o r e t i c a l - o b s e r v a t i o n a l  
c o rre sp o n d e n c e  p r i n c i p l e  i s  j u s t i f i a b l e  o n ly  i n s o f a r  as  
i t  t r e a t s  th e  o b s e rv a b le  phenomena a s  th e  c u m u la t iv e  o u t ­
come o f  th e  t h e o r e t i c a l l y  d e s c r ib e d  phenomena. I  know 
o f  no o th e r  ad e q u a te  j u s t i f i c a t i o n  f o r  th e  a d o p t io n  o f  
th e s e  p r i n c i p l e s ,  e i t h e r  i n  s c i e n t i f i c  t h e o r i z i n g  o r  in  
d i s c u s s io n s  by p h i lo s o p h e r s  o f  s c i e n c e . 20

So th e  m icro -m acro  c o n t i n u i t y  p r i n c i p l e  has  th e  
s t a t u s  o f  a  m e th o d o lo g ic a l  c o n s t r a i n t  on th e  t h e o r e t i c a l -  
o b s e r v a t i o n a l  co r re sp o n d e n c e  p r i n c i p l e s  o f  a  th e o r y ,  a
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c o n s t r a i n t  which i s  grounded on th e  m e ta p h y s ic a l  r e ­
q u ire m e n ts  f o r  ad e q u a te  e x p la n a t io n  of m a c r o - le v e l  p r o -  *
c e s s e s  on th e  b a s i s  o f  m ic r o - l e v e l  p r o c e s s e s .  In  f a c t ,

*

we can  even view  th e  co r re sp o n d e n ce  p r i n c i p l e s  as a s s e r ­
t i n g  t h a t  th e  o b s e r v a t io n a l  phenomena which th e y  d e s c r ib e  
a r e  th e  c u m u la t iv e  r e s u l t  o f  th e  m i c r o - l e v e l  phenomena 
th e y  d e s c r ib e .  This makes t h e  m ic ro - m a c r o -c o n t in u i ty  
p e r f e c t l y  e x p l i c i t .  (F o r  exam ple , th e  Bohr th e o r y  o f  
th e  atom a s s e r t s  t h a t  o b s e rv a b le  l i n e s  in  th e  sp ec tru m  
o f  a  g iv e n  ch em ica l e lem en t a r e  th e  cu m u la t iv e  r e s u l t  o f  
m i l l i o n s  o f  e l e c t r o n  quantum-jumps from one s p e c i f i e d  
e n e r g y - l e v e l  t o  a n o t h e r . )

In  l i g h t  o f  th e  m e th o d o lo g ic a l  c o n s t r a i n t  on c o r ­
resp o n d en ce  p r i n c i p l e s  which i s  imposed by th e  p r i n c i p l e  
o f  m icro-m acro  c o n t i n u i t y ,  we can d i s c e r n  an im p o r ta n t  
e lem e n t o f  t r u t h  in  e a r l i e r  c h a r a c t e r i z a t i o n s  o f  th e s e  
p r i n c i p l e s  as  r u l e s  o f  c o r re s p o n d e n c e .  When t h e o r e t i c a l  
c o n c e p ts  a r e  in t ro d u c e d  in  an e f f o r t  to  e x p la in  c e r t a i n  
o b s e rv a b le  phenomena, one c o n d i t io n  which we p la c e  on 
th e  p o s t u l a t e d  t h e o r e t i c a l  p r o c e s s e s  from th e  o u t s e t  i s  
t h a t  th e  g iv e n  o b s e rv a b le  phenomena must be th e  c u m u la t iv e  
r e s u l t  o f  th e s e  p u t a t i v e  p r o c e s s e s .  Thus, th e  t h e o r e ­
t i c a l - o b s e r v a t i o n a l  c o r re sp o n d e n ce  p r i n c i p l e s  have a  r e g ­
u l a t i v e  s t a t u s  i n  th e o ry  c o n s t r u c t i o n  from i t s  i n c e p t i o n .  
These p r i n c i p l e s  must c o n t in u e  to  be h e ld  t r u e  f o r  th e  
m ost p a r t ,  as  we go a b o u t  th e  b u s in e s s  of r e f i n i n g  and 
e l a b o r a t i n g  th e  th e o r y ,  i f  th e  th e o r y  i s  to  s u c c e s s f u l l y  
e x p la in  th e  o b se rv a b le  phenomena i t  was in t ro d u c e d  to  
e x p l a in .  Of c o u rs e  t h i s  r e g u l a t i v e  s t a t u s  does n o t  mean 
t h a t  th e  c o rre sp o n d e n ce  p r i n c i p l e s  a r e  immune from r e v i ­
s i o n .  They a re  e m p i r i c a l  p r o p o s i t i o n s  th e m se lv e s ,  and 
th e y  may v e ry  w e l l  be a l t e r e d  o r  r e p la c e d  in  th e  co u rse  
o f  th e  ongoing e f f o r t  to  a c h ie v e  a  g r e a t  " c lo s e n e s s  o f  
f i t '1 betw een s c i e n t i f i c  t h e o r y  and e m p i r i c a l  d a t a .  N ever­
t h e l e s s ,  a  th e o r y  must c o n t in u e  t o  t r e a t  th e  o b s e rv a b le
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phenomena as th e  c u m u la t iv e  outcome o f  th e  p o s t u l a t e d  
t h e o r e t i c a l  p r o c e s s e s ,  o r  e l s e  th e  l i n k  between th e o ry  > 
and o b s e r v a t io n  w i l l  be b ro k en .

" I  have e x p re s se d  th e  p r i n c i p l e  o f  m icro -m acro  
c o n t i n u i t y  by s a y in g  t h a t  o b s e rv a b le  phenomena a r e  th e  
" c u m u la t iv e  r e s u l t "  o f  th e  t h e o r e t i c a l  phenomena w ith  
w hich th e y  a re  a s s o c i a t e d .  We tu r n  now to  th e  t a s k  of 
e x p l i c a t i n g  ( o r  a t  l e a s t  p a r t i a l l y  e x p l i c a t i n g )  th e  
p r i n c i p l e  a s  so  c h a r a c t e r i z e d .  When we sa y  t h a t  an ob­
s e r v a b le  p r o c e s s  o r  s t a t e  o f  a f f a i r s  i s  th e  c u m u la t iv e  
r e s u l t  o f  numerous m i c r o - l e v e l  p r o c e s s e s s  o r  s t a t e s  o f  
a f f a i r s ,  we seem to  have in  mind a t  l e a s t  f a c t s  o f  th e  
f o l lo w in g  s o r t .  F i r s t ,  th e  o b s e rv a b le  e n t i t i e s  i n s t a n ­
ced  i n  t h e  p r o c e s s e s s  a r e  composed o f ,  o r  p a r t i a l l y  com­
p o sed  o f ,  th e  t h e o r e t i c a l  e n t i t i e s  m en tioned  by th e  
r e l e v a n t  c o r re sp o n d e n ce  p r i n c i p l e s .  S e co n d ly ,  th e  o b s e r ­
v a b le  p r o c e s s  i t s e l f  i s  d e te rm in ed  by th e  t h e o r e t i c a l  
laws which g overn  th e  m i c r o - e n t i t i e s  u n d e r ly in g  th e  
p r o c e s s .

The f i r s t  o f  th e s e  two c o n d i t i o n s ,  c o n c e rn in g  
th e  c o m p o s i t io n  o f  th e  r e l e v a n t  o b s e rv a b le  e n t i t i e s ,  
w i l l  n o rm a l ly  be r e f l e c t e d  in  th e  c o rre sp o n d e n c e  p r i n c i ­
p l e s  th e m s e lv e s .  I . e . ,  i t  w i l l  be c l e a r  from th e  
w ord ing  o f  a  g iv e n  c o rre sp o n d e n c e  p r i n c i p l e  t h a t  th e  
k in d s  o f  o b s e rv a b le  e n t i t i e s  i t  r e f e r s  to  a r e  composed 
o f ,  o r  p a r t i a l l y  composed o f ,  th e  k in d s  o f  t h e o r e t i c a l  
e n t i t i e s  i t  r e f e r s  t o .  So we w i l l  fo c u s  on th e  second  
c o n d i t i o n ,  in v o lv in g  th e  d e t e r m in a t io n  o f  o b s e rv a b le  
p r o c e s s e s  by th e  t h e o r e t i c a l  p r i n c i p l e s  which govern  
th e  component t h e o r e t i c a l  e n t i t i e s .  The n o t io n  o f  d e ­
te r m i n a t i o n  i s  by now q u i t e  f a m i l i a r .  I  su b m it t h a t  i t  
sh o u ld  be e x p l i c a t e d  h e re  in  th e  same way a s  in  c h a p te r  
I I — by r e f e r e n c e  to  p o s s i b l e  w o r ld s .  K e c a l l  t h a t  we 
a r e  r e g a r d in g  a  th e o ry  T as  c o n s i s t i n g  o f  two com ponentst 
th e  i n t e r n a l  p r i n c i p l e s  I  and th e  (p r im a ry )  c o r re sp o n d e n ce
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p r i n c i p l e s  Bp. The a s s e r t i o n  we se ek  to  e x p l i c a t e  i s  
t h i s t  F o r  any t r u e  th e o ry  T, where T i s  i d e n t i c a l  to  >
c ( I  U Bp), th e  t r u t h  o f  th e  p r im a ry  c o r re sp o n d e n c e  
p r i n c i p l e s  Bp i s  d e te rm in e d  by th e  t r u t h  o f  th e  i n t e r n a l  
p r i n c i p l e s  I .  The n a t u r a l  e x p l i c a t i o n ,  I  s u g g e s t ,  i s  
as  fo l lo w s*

1) F or  any  t r u e  th e o r y  T, th e  p r im a ry  c o r re sp o n d e n c e
p r i n c i p l e s  Bp o f  T o b ta in  in  a l l  p o s s i b l e  w o rld s
i n  w hich th e  i n t e r n a l  p r i n c i p l e s  X o f  T o b t a in .

As I  n o te d  i n  c h a p te r  I I ,  i t  i s  d i f f i c u l t  t o  f i n d  
any  a l t e r n a t i v e  way to  e x p l i c a t e  th e  n o t io n  o f  " d e t e r ­
m in a t io n "  i n  c a s e s  where e n t a i l m e n t  i s  n o t  in v o lv e d ,  
and i n  g e n e r a l  th e  i n t e r n a l  p r i n c i p l e s  o f  a  th e o r y  do 
n o t  e n t a i l  th e  co r re sp o n d e n c e  p r i n c i p l e s .  We sh o u ld  
n o t e ,  how ever, t h a t  th e  n o t io n  o f  " d e te r m in a t io n "  i t s e l f  
may n o t  do f u l l  j u s t i c e  t o  th e  m icro -m acro  c o n t i n u i t y  
p r i n c i p l e .  T h is  p r i n c i p l e  n o t  o n ly  a s s e r t s  t h a t  th e  i n ­
t e r n a l  p r i n c i p l e s  o f  a  t h e o r y  d e te rm in e  th e  t r u t h  o f  th e  
b r id g e  p r i n c i p l e s ;  i t  a l s o  c la im s  t h a t  th e  mode o f  d e ­
te r m i n a t i o n  in v o lv e s  " c u m u la t iv e  outcome" o r  " r e s u l t a n t  
e f f e c t . "  S ta te m e n t  1 , t h e r e f o r e ,  e v i d e n t l y  does n o t  
s t a t e  a  s u f f i c i e n t  c o n d i t i o n  f o r  th e  t r u t h  o f  th e  m ic ro ­
macro c o n t i n u i t y  p r i n c i p l e .  But i t  does s t a t e  a  n e c e s ­
s a r y  c o n d i t io n *  we s u r e l y  c a n n o t  r e g a r d  a  g iv e n  o b s e r ­
v a b le  p r o c e s s  a s  th e  " c u m u la t iv e  r e s u l t "  o f  c e r t a i n  
m ic ro - p r o c e s s e s  u n le s s  th e  laws g o v e rn in g  th e s e  m ic ro ­
p r o c e s s e s  d e te rm in e  th e  o c c u rre n c e  o f  th e  o b s e rv a b le  
p r o c e s s e s .  F o r  th e  p u rp o se  o f  our su b s e q u e n t  a rgum en t, 
i t  w i l l  be enough t h a t  s t a t e m e n t  1 e x p r e s s e s  a  n e c e s s a r y  
c o n d i t i o n  f o r  th e  t r u t h  o f  th e  m icro -m acro  c o n t i n u i t y  
p r i n c i p l e .

A n o th e r  p o i n t  d e s e rv e s  r e -e m p h a s is  h e r e .  As I  
m en tioned  in  c h a p te r  I I I ,  t h e o r e t i c a l - o b s e r v a t i o n a l  
co r re sp o n d e n c e  p r i n c i p l e s  o f t e n  c a r r y  an u n d e rs to o d  
c e t e r i s  p a r ib u s  c l a u s e .  F o r  exam ple, s p e c i f i c  i n c r e a s e s
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in  th e  h e i g h t  o f  a  column o f  m ercu ry  in  a  the rm om eter  
w i l l  c o r re sp o n d  t o  s p e c i f i c  i n c r e a s e s  i n  te m p e ra tu r e ,  
c e t e r i s  p a r i b u s . I f  th e  th e rm om ete r  i s  n o t  p r o p e r ly  
c o n s t r u c t e d ,  o r  i f  th e  t i p  o f  th e  the rm om ete r  has r e ­
c e n t l y  been  d ip p ed  in  i c e w a te r ,  th e n  th e  c o r re sp o n d e n ce  
p r i n c i p l e  m ig h t f a i l .  In  g e n e r a l ,  th e  c o r re sp o n d e n c e  
p r i n c i p l e s  o b ta in  on ly  i n s o f a r  as  t h e r e  a r e  no such  mi­
t i g a t i n g  f a c t o r s  p r e s e n t .  F u r th e rm o re ,  th e  p re s e n c e  o f  
su ch  f a c t o r s  a l lo w s  a  t h e o r e t i c a l  e x p la n a t io n  o f  p a r t i ­
c u l a r  i n s t a n c e s  in  w hich th e  u s u a l  c o r re sp o n d e n c e  p r i n ­
c i p l e s  f a i l .  S in ce  c o r re sp o n d e n c e  p r i n c i p l e s  have a 
c e t e r i s  p a r ib u s  a s p e c t  in  th e  a c t u a l  w o rld ,  th e y  a l s o  
w i l l  have t h i s  a s p e c t  i n  o t h e r  p o s s i b l e  w orld s  in  which 
th e  i n t e r n a l  p r i n c i p l e s  o f  a  th e o ry  a r e  t r u e .  And m i­
t i g a t i n g  f a c t o r s  may a r i s e  i n  th e s e  p o s s i b l e  w o rld s  which 
do n o t  n o rm a l ly  a r i s e  i n  th e  a c t u a l  w o r ld .  T his  p o s s i b i ­
l i t y  c r e a t e s  no p ro b le m s , as  lo n g  a s  th e  p re se n c e  o f  
th e  m i t i g a t i n g  f a c t o r  a l lo w s  f o r  a  t h e o r e t i c a l  e x p la n a ­
t i o n  o f  th e  f a i l u r e  o f  a  c o r re sp o n d e n c e  p r i n c i p l e .  On 
th e  o t h e r  hand , s t a t e m e n t  1 r u l e s  o u t  th e  p o s s i b i l i t y  o f  
i n - p r i n c i p l e  u n e x p la in a b le  f a i l u r e s  o f  th e  c o r re sp o n d e n c e  
p r i n c i p l e s .

We have e s t a b l i s h e d  t h a t  th e  m icro -m acro  c o n t i n u i t y  
p r i n c i p l e  e x p r e s s e s  a  b a s i c  m e th o d o lo g ic a l  c o n s t r a i n t  on 
th e  f o r m u la t io n  o f  t h e o r e t i c a l - o b s e r v a t i o n a l  c o r r e s ­
pondence p r i n c i p l e s ,  and we have se en  t h a t  t h i s  p r i n c i p l e  
im p l ie s  s t a t e m e n t  1. But s t a t e m e n t  1 o n ly  d e a l s  w i th  
p r im a ry  c o rre sp o n d e n c e  p r i n c i p l e s ,  th o s e  which a r e  p a r t  
o f  an  i s o l a t e d  s c i e n t i f i c  t h e o r y .  We now come to  th e  
q u e s t io n  o f  a u x i l i a r y  c o r re sp o n d e n c e  p r i n c i p l e s .  These 
a r e  th e  ones which become a s s o c i a t e d  w i th  a th e o ry  
when a  h i g h e r - l e v e l  th e o r y  Tg i s  red u c e d  to  T^ th ro u g h  a 
s e t  R  ̂ g o f  c o n n e c t in g  p r i n c i p l e s .  A u x i l i a r y  c o r r e s p o n ­
dence p r i n c i p l e s ,  a  s u b s e t  o f  R  ̂ 2 » a r e  th e  r e d u c t i v e  
" t r a n s l a t i o n s , "  s o  t o  sp e a k ,  o f  th e  p r im a ry  c o r r e s p o n ­
dence p r i n c i p l e s  o f  T£. O b s e r v a t io n a l  phenomena which
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o r i g i n a l l y  w ere a s s o c i a t e d  w i th  T2 ' s  t h e o r e t i c a l  p r o p e r ­
t i e s  a r e  a s s o c i a t e d ,  v i a  a u x i l i a r y  c o r re sp o n d e n c e  p r i n -  ? 
c i p l e s ,  w i th  th e  c o r r e l a t e s  o f  th e s e  T2 p r o p e r t i e s .  So, 
l e t  P2 be a  t h e o r e t i c a l  p r o p e r t y  o f  T2 and a  t h e o r e ­
t i c a l  p r o p e r ty  o f  T^, su ch  t h a t  th e  two p r o p e r t i e s  a r e  
l i n k e d  by a  b i c o n d i t i o n a l  c o n n e c t in g  p r i n c i p l e .  Then f o r  
any p r im a ry  co r re sp o n d e n c e  p r i n c i p l e  o f  T2 which in v o lv e s  
p r o p e r t y  P2 , t h e r e  w i l l  "be an a u x i l i a r y  c o r re sp o n d e n c e  
p r i n c i p l e  in  R i (2 which i s  i d e n t i c a l  i n  c o n t e n t ,  e x c e p t  
t h a t  th e  r e f e r e n c e  to  P2 i s  r e p la c e d  by r e f e r e n c e  to  F^.

Our above d i s c u s s io n  o f  th e  m icro-m acro  c o n t i n u i t y  
p r i n c i p l e  a p p l i e s ,  m u ta t i s  m u ta n d is , t o  th e  c a se  o f  a u x i ­
l i a r y  c o rre sp o n d e n c e  p r i n c i p l e s .  C o n s id e r  an o b s e rv a ­
t i o n a l  c o r re sp o n d e n c e  p r i n c i p l e  which in v o lv e s  th e  h i g h e r -  
l e v e l  t h e o r e t i c a l  p r o p e r t y  P2 . I f  we w ish  to  a s s e r t  a  
p a r a l l e l  c o r re sp o n d e n c e  p r i n c i p l e  l i n k i n g  th e  r e l e v a n t  
o b s e rv a b le  phenomena w ith  P^, th e  p u t a t i v e  m i c r o - c o r r e l a t e  
o f  Pg, th e n  we m ust t r e a t  th e  o b s e rv a b le  phenomenon as  
th e  c u m u la t iv e  r e s u l t  o f  p r o c e s s e s  in v o lv in g  . The 
r e a s o n s  a r e  e x a c t l y  th e  same a s  in  th e  c a s e  o f  p r im a ry  
c o r re sp o n d e n c e  p r i n c i p l e s .  V i z . ,  th e  o b s e rv a b le  p ro c e s s  
c a n n o t  r e a s o n a b ly  be r e g a rd e d  as  e x p l a in a b l e  on th e  b a s i s  
o f  th e  p r e s e n c e  o f  p r o p e r t y  P^ u n le s s  th e  p r o c e s s  i s  th e  
c u m u la t iv e  r e s u l t  o f  m ic ro - p r o c e s s e s  in v o lv in g  P ^ . I f  
a  t h e o r e t i c a l - o b s e r v a t i o n a l  c o n n e c t io n  i s  p o s t u l a t e d  
w i th o u t  th e  accom panying a s su m p tio n  o f  m icro-m acro  co n ­
t i n u i t y ,  th e n  th e  a l l e g e d  c o n n e c t io n  w i l l  a t  b e s t  be a 
s t a t e m e n t  o f  u n e x p la in e d  c o - in c id e n c e  o f  t h e o r e t i c a l  and 
o b s e r v a t i o n a l  phenomena, and a t  w o rs t  a  p u r e ly  a r b i t r a r y  
p o s t u l a t i o n  w i th  no j u s t i f i c a t i o n  w h a te v e r .  I f  th e  ob­
s e r v a b le  phenomena a r e  to  be e x p la in e d  on th e  b a s i s  o f  
th e  a s s o c i a t e d  t h e o r e t i c a l  phenomena, th e  fo rm e r  m ust be 
th e  c u m u la t iv e  r e s u l t  o f  th e  l a t t e r .  O th e rw ise ,  th e  
p u t a t i v e  a u x i l i a r y  c o r re sp o n d e n c e  p r i n c i p l e  w i l l  be i n ­
a d e q u a te  f o r  i t s  b a s ic  r o l e — th e  r o l e  o f  e s t a b l i s h i n g  th e
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e x p l a i n a b i l i t y  o f  o b se rv a b le  phenomena on th e  b a s i s  o f 
t h e o r e t i c a l  phenomena. >

So t h e - p r i n c i p l e  o f  m icro -m acro  c o n t i n u i t y  c o n s t i ­
t u t e s  a  m e th o d o lo g ic a l  c o n s t r a i n t  on a u x i l i a r y  c o r r e s ­
pondence p r i n c i p l e s ,  a s  w e l l  a s  p r im a ry  ones . Hence, 
th e  a u x i l i a r y  c o rre sp o n d e n ce  p r i n c i p l e s  a s s o c i a t e d  w i th  
a  g iv e n  th e o r y  w i l l  be d e te rm in e d  by th e  t h e o r y ' s  i n t e r ­
n a l  p r i n c i p l e s ,  j u s t  as th e  p r im a ry  co r re sp o n d e n ce  p r i n ­
c i p l e s  a r e  so  d e te rm in e d .  Once a g a in ,  th e  a p p r o p ia te  
d e t e r m in a t io n  t h e s i s  i t s e l f  i s  e v i d e n t l y  b e s t  e x p l i c a ­
te d  by r e f e r e n c e  to  p o s s i b l e  w o r ld s ;  no o th e r  ty p e  o f  
e x p l i c a t i o n  seems a d e q u a te ,  The d e te r m in a t io n  t h e s i s  
f o r  a u x i l i a r y  co rre sp o n d e n ce  p r i n c i p l e s  i s  a s  f o l lo w s ,  
( R e c a l l  t h a t  a u x i l i a r y  c o rre sp o n d e n c e  p r i n c i p l e s  i n ­
vo lv ed  i n  a  p a r t i c u a l r  i n s t a n c e  o f  m ic ro re d u c t io n  a r e  
a  s u b s e t  o f  th e  c l a s s  o f  m ic r o r e d u c t iv e  c o n n e c t in g  
p r i n c i p l e s . )

2) F or any two t r u e  t h e o r i e s  Ti and T2 , such  t h a t  T2 
i s  m ic ro r e d u c ib le  t o  v i a  c o n n e c t in g  p r i n c i p l e s  
R  ̂ g* a u x i l i a r y  c o rre sp o n d e n c e  p r i n c i p l e s  
R -A u x io  o b ta in  in  a l l  p o s s i b l e  w orld s  where th e  
i n t e r n a l  p r i n c i p l e s  o f  T^ o b ta in .

S ta te m e n t  2 em erges as  a  consequence  o f  th e  p r i n c i p l e  
o f  th e  c o n t i n u i t y  o f  m i c r o - l e v e l  phenomena w i th  m acro­
l e v e l  phenomena. The l a t t e r  p r i n c i p l e  e x p re s s e s  an  i n -  
d i s p e n s i b l e  m e th o d o lo g ic a l  c o n s t r a i n t  on p r im a ry  and 
a u x i l i a r y  c o r re sp o n d e n c e  p r i n c i p l e s .  The r e a s o n  why 
t h i s  c o n s t r a i n t  i s  v i t a l ,  as  we saw, i s  t h a t  i t  r e f l e c t s  
th e  m e ta p h y s ic a l  c o n d i t io n s  which m ust be met b e f o re  
an o b s e rv a b le  phenomenon can  p r o p e r l y  be e x p la in e d  on 
th e  b a s i s  o f  u n d e r ly in g  t h e o r e t i c a l  m icro-phenom ena.

S ta te m e n ts  1 and 2, whose t r u t h  I  endeavored  to  
e s t a b l i s h ,  a r e  d i r e c t l y  r e l e v a n t  to  th e  t r u t h  o f  th e  
s u p e rv e n ie n c e  p r i n c i p l e  ( S ) .  In  p a r t i c u l a r ,  s t a t e m e n t  
2 e n t a i l s  t h a t  i n  a l l  Tq K -w o r ld s , th e  a u x i l i a r y  c o r ­
re sp o n d e n ce  p r i n c i p l e s  o f  u n i f i e d  s c ie n c e  o b t a i n .  T his
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r e s u l t  i s  one o f  th e  th r e e  c o n d i t i o n s  which must be e s ­
t a b l i s h e d  i n  o rd e r  t o  d e m o n s tra te  th e  t r u t h  o f  (S ) .  I t  , 
now rem ain s  to  a rg u e  f o r  th e  re m a in in g  two c o n d i t i o n s !  
a )  t h a t  h i g h e r - l e v e l  t h e o r e t i c a l  m odels a r e  c o n s t r u c -  
t a b l e ,  i n  a l l  Tq K -w o rld q , on th e  b a s i s  o f  th e  Tq 
m odel; and b) t h a t  in  no To K -w orld  i s  th e r e  a  s e t  o f  
p u t a t i v e  c o n n e c t in g  p r i n c i p l e s  f o r  u n i f i e d  s c i e n c e ,  
o th e r  th a n  th e  s e t  R, w hich i s  com parab le  to  T in  sim ­
p l i c i t y  and which m eets  th e  c o n d i t io n s  o f  model c o n s t r u c -  
t a b i l i t y  and t r u t h  o f  th e  c o r re sp o n d e n c e  p r i n c i p l e s .

B efo re  we . tu rn  to  th e s e  c l a im s , how ever, we sh o u ld  
c o n s id e r  th e  r e le v a n c e  o f  s t a t e m e n t  1 above to  th e  s u p e r -  
v e n ie n c e  p r i n c i p l e .  R e c a l l  t h a t  th e  s u p e rv e n ie n c e  p r i n ­
c i p l e  a s s e r t s  th e  f o l lo w in g !  i n  a l l  K -w orlds where Tq 
o b ta i n s ,  th e  c o n n e c t in g  p r i n c i p l e s  R o f  u n i f i e d  s c ie n c e  
a l s o  o b ta in .  S ta te m e n t  1 has no d i r e c t  b e a r in g  on (S) 
a s  so  s t a t e d .  However, we sh o u ld  p e rh a p s  r e c o n s i d e r  o u r  
f o r m u la t i o n  o f  (S) in  l i g h t  o f  th e  c o n c e p t io n  o f  t h e o r i e s  
we have ad o p ted  in  t h i s  c h a p te r .  A th e o ry  T, on our 
p r e s e n t  c o n s t r u a l ,  c o n s i s t s  o f  a  s e t  o f  i n t e r n a l  p r i n ­
c i p l e s  I  and a  s e t  o f  p r im a ry  co rre sp o n d e n c e  p r i n c i p l e s  
Bp. S ta te m e n t  1 t e l l s  u s  t h a t  th e  t r u t h  o f  th e  l a t t e r  
component i s  d e te rm in ed  by th e  t r u t h  o f  th e  fo rm e r .
Thus, th e  p r im a ry  c o n n e c t in g  p r i n c i p l e s  o f  th e o r y  Tq 
a r e  th e m se lv e s  d e te rm in e d  by Tq ' s i n t e r n a l  p r i n c i p l e s .
T his  f a c t  i s  o f  c o n s id e r a b le  im p o r ta n c e ,  i f  we r e c a l l  
th e  v a r io u s  i n t u i t i v e  n o t io n s  t h a t  (S) was d e s ig n e d  to  
c a p tu r e !  th e  id e a  t h a t  t h e o r y  Tq c o n ta in s  th e  o n ly  f u n ­
dam en ta l  law s o f  u n i f i e d  s c i e n c e ,  th e  id e a  t h a t  h i g h e r -  
l e v e l  t h e o r e t i c a l  p r o p e r t i e s  a r e  " n o th in g  e l s e  th a n "  
th e  m ic r o r e d u c t iv e ly  c o r r e l a t e d  lo w c r - lo v o l  p r o p e r t i e s ,  
and th e  id e a  t h a t  th e  t r u t h  o f  s t a te m e n ts  a b o u t  h i g h e r -  
l e v e l  p r o p e r t i e s  i s  d e te rm in ed  by th e  t r u t h  o f  s t a t e ­
ments a b o u t  th e  e n t i t i e s  d e s c r ib e d  by fu n d am e n ta l  m ic ro ­
p h y s i c a l  la w s .  When we r e c o n s i d e r  th e s e  i n t u i t i v e
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p r i n c i p l e s ,  i t  becomes c l e a r  t h a t  th e  fu n d am en ta l  laws 
th e y  r e f e r  to  a r e  th e  i n t e r n a l  p r i n c i p l e s  o f  TQ. These , 
d e te rm in e  th e  t r u t h  o f  a l l  th e  o th e r  l o g i c a l l y - p r i m i t i v e  
p r i n c i p l e s  o f  u n i f i e d  s c i e n c e ,  in c lu d in g  th e  p r im a ry  
co r re sp o n d e n c e  p r i n c i p l e s  o f  Tq i t s e l f .  A c c o rd in g ly ,  we 
sh o u ld  m odify  o u r  f o rm u la t io n  o f  th e  su p e rv e n ie n c e  p r i n ­
c i p l e .  L e t  I q  be th e  s e t  o f  i n t e r n a l  p r i n c i p l e s  o f  Tq, 
and Bp0 th e  s e t  o f  p r im a ry  co r re sp o n d e n c e  p r i n c i p l e s  o f  
Tq. As b e f o r e ,  R i s  th e  s e t  o f  m ic ro re d u c t iv e  co n n e c ­
t i n g  p r i n c i p l e s  o f  u n i f i e d  s c i e n c e .  The m o d if ie d  s u p e r ­
v e n ie n c e  p r i n c i p l e  i s  t h i s :

(S*) In  a l l  K -w orlds in  which I q o b t a i n s ,  th e  
c o rre sp o n d e n ce  p r i n c i p l e s  Bpo and th e  
c o n n e c t in g  p r i n c i p l e s  R a l s o  o b ta in .

We have a l r e a d y  e s t a b l i s h e d  t h a t  th e  p r i n c i p l e s  
Bpg o b ta in  in  a l l  K -w orlds where T0 o b t a in s ;  t h i s  con­
c l u s i o n  fo l lo w s  from s ta te m e n t  1 above . Hence, i t  w i l l  
be s u f f i c i e n t ,  in  d e fe n d in g  (S * ) ,  to  de fen d  th e  s u p e r ­
v e n ie n c e  p r i n c i p l e  as o r i g i n a l l y  s t a t e d .  I . e . ,  we must 
show t h a t  th e  p r i n c i p l e s  R o b ta in  in  a l l  K -w orlds where 
T0 o b t a i n s .

P u rs u a n t  to  t h i s  t a s k ,  we have a l r e a d y  shown t h a t  
th e  a u x i l i a r y  co r re sp o n d e n c e  p r i n c i p l e s  in  R, R-Aux, 
o b ta in  in  a l l  Tq K -w orlds . We tu r n  now to  th e  c o n s t r u c -  
t a b i l i t y  o f  h i g h e r - l e v e l  models on th e  b a s i s  o f  th e  model 
f o r  T q  e n t i t i e s  which i s  s p e c i f i e d  by T q ' s  i n t e r n a l  p r i n ­
c i p l e s .  C o n s id e r  what i s  in v o lv e d  in  c o n s t r u c t i n g  a 
h i g h e r - l e v e l  t h e o r e t i c a l  model on th e  b a s i s  o f  th e  i n ­
t e r n a l  p r i n c i p l e s  of TQ. We a r e  g iv e n  a  s e t  o f  p u t a t i v e  
t h i n g - i d e n t i t i e s : s t a te m e n ts  w ith  c e r t a i n  complex 
s o r t a l  p r e d i c a t e s  o f  T q . Suppose SQ and a re  two 
s o r t a l  p r e d i c a t e s  from t h e o r i e s  T0 and T^ r e s p e c t i v e l y ,  
and suppose t h a t  th e  s t a t e m e n t  u ( x ) ( S 0x i f f  S ^ s )"  i s  
u n d e r  c o n s i d e r a t i o n  as  a  p o t e n t i a l  m ic ro re d u c t iv e  t h i n g -  
i d e n t i t y .  B efore  th e  s t a t e m e n t  can be a c c e p te d ,  i t  
m ust be shown t h a t  th e  T^ model f o r  e n t i t i e s  o f  k in d
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i s  s a t i s f i e d  by e n t i t i e s  o f  k in d  SQ. I . e . ,  we mu3 t  con­
s t r u c t  th e  model f o r  such  e n t i t i e s  by a p p ly in g  th e  5 
model and t h e o r e t i c a l  laws o f  T q  t o  e n t i t i e s  o f  k in d  S q . 

T h i s ' t a s k - o f  c o n s t r u c t i o n  i s  acco m p lish ed  by showing 
t h a t  t h e  a p p l i c a b i l i t y  o f th e  h i g h e r - l e v e l  model to  
e n t i t i e s  o f  k in d  Sq i s  e n t a i l e d  by th e  i n t e r n a l  p r i n c i p l e s  
o f  T q . (R e c a l l  our e a r l i e r  example o f  th e  Bohr model o f 
th e  atom and th e  " e l a s t i c  sp h e re "  model o f  th e  m o lecu le  
in  m o le c u la r  c h e m is t ry .  The a p p l i c a b i l i t y  o f  th e  l a t t e r  
m odel, w i th  r e s p e c t  to  th e  complex B o h r - s t r u c tu r e s  w ith  
which m o le c u le s  a r e  m ic r o r e d u c t iv e ly  i d e n t i f i e d ,  i s  en ­
t a i l e d  by t h e o r e t i c a l  laws and th e  model o f  th e  Bohr 
t h e o r y  i t s e l f . )

Given th e  n a tu r e  o f  m o d e l - c o n s t r u c t io n  a s  we have 
d e s c r ib e d  i t ,  l i t t l e  argum ent i s  needed  to  show t h a t  
complex Tq e n t i t i e s  which s a t i s f y  c e r t a i n  h i g h e r - l e v e l  
models i n  th e  a c t u a l  w orld  w i l l  s a t i s f y  th e  same models 
i n  a l l  Tq K -w o rld s . S a t i s f a c t i o n  o f  th e  h i g h e r - l e v e l  
models i s  e n t a i l e d  by th e  i n t e r n a l  p r i n c i p l e s  I q  of T q .  

T h e r e f o r e ,  model c o n s t r u c t a b i l i t y  w i l l  o b ta in  in  a l l  K- 
w o rld s  where th e  i n t e r n a l  p r i n c i p l e s  I q  o b t a in ,  and hence 
i n  a l l  K -w orlds where T q  o b t a i n s .

Our argum ent f o r  th e  t r u t h  o f  (S) r e q u i r e s  one 
f u r t h e r  s t e p .  We must show t h a t  th e  c o n n e c t in g  p r i n c i p l e s  
R o f  u n i f i e d  s c ie n c e  s a t i s f y  th e  u n iq u e n e ss  r e q u ir e m e n t  
i n  a l l  T q  K -w o rld s . I . e . ,  we m ust show t h a t  in  no Tq  

K-world i s  t h e r e  an a l t e r n a t i v e  s e t  o f  p u t a t i v e  m ic ro r e ­
d u c t iv e  c o n n e c t in g  p r i n c i p l e s  f o r  u n i f i e d  s c i e n c e ,  R’ , 
w hich i s  com parab le  to  R i n  t h e o r e t i c a l  s i m p l i c i t y  and 
which m eets  th e  r e q u ire m e n ts  o f  model c o n s t r u c t a b i l i t y  
and t r u t h  o f  a u x i l i a r y  c o rre sp o n d e n c e  p r i n c i p l e s .  T his  
a s s e r t i o n  to o  w i l l  r e q u i r e  l i t t l e  argum ent. F o r  suppose 
t h e r e  were such  a  s e t  o f  p u t a t i v e  c o n n e c t in g  p r i n c i p l e s  
i n  some T q  K -w orld , w orld  w. T his  would mean t h a t  ob­
s e r v a b le  phenomena which a r e  ac co u n ted  f o r  one way by 
means o f  th e  a u x i l i a r y  c o rre sp o n d e n c e  p r i n c i p l e s  o f  R,
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c o u ld  "be ac c o u n te d  f o r  a n o th e r  way by means o f  th e  
p u t a t i v e  a u x i l i a r y  c o rre sp o n d e n c e  p r i n c i p l e s  o f  R*. The ? 
c o n d i t io n  o f  m icro -m acro  c o n t i n u i t y  would be met by 
th e s e  a l t e r n a t i v e  c o r re sp o n d e n ce  p r i n c i p l e s ,  as  w e l l  as 
by th o s e  o f  R. A lso , th e  p u t a t i v e  t h i n g - i d e n t i t i e s  o f  
R* would m eet th e  c o n d i t io n  o f  model c o n s t r u c t a b i l i t y ,  
a s  do th e  t h i n g - i d e n t i t i e s  o f  R. Now, su p p o s in g  t h a t  
such  an  a l t e r n a t i v e  s e t  o f  c o n n e c t in g  p r i n c i p l e s  were 
a v a i l a b l e  in  th e  w orld  w, we co u ld  co n c lu d e  t h a t  i t  i s  
a l s o  a v a i l a b l e  i n  th e  a c t u a l  w o rld .  A f t e r  a l l ,  i t s  a v a i ­
l a b i l i t y  i n  w would n o t  depend on any u n iq u e  f e a t u r e s  o f  
w. R a th e r ,  i t  would depend on c e r t a i n  assumed f e a t u r e s  
a b o u t  t h e o r y  Tq i t s e l f —v i z . , t h a t  o b s e rv a b le  phenomena 
can  be s y s t e m a t i c a l l y  co n n e c te d  w ith  T0 *s t h e o r e t i c a l  
phenomena i n  a  way t h a t ' s  in c o m p a t ib le  w i th  th e  way 
i n d i c a t e d  by th e  c o r re sp o n d e n c e  p r i n c i p l e s  o f  R, and t h a t  
h i g h e r - l e v e l  t h e o r e t i c a l  s o r t a l  p r e d i c a t e s  can  be s u c c e s s ­
f u l l y  a p p l i e d  to  complex T q  e n t i t i e s  in  some way o th e r  
th a n  th e  way s p e c i f i e d  by th e  p r i n c i p l e s  R. I f  th e o r y  Tq 
m eets  th e s e  c o n d i t io n s  i n  w orld  w, th e n  i t  a l s o  m eets  
them i n  o u r .w o r ld .  But in  f a c t  i t  does n o t  m eet them in  
o u r  w o rld ,  s in c e  our w o rld  h as  a  u n i f i e d  s c ie n c e  based  
on th e  u n iq u e ly  s im p le  s e t  o f  m ic r o r e d u c t iv e ly  c o n n e c t in g  
p r i n c i p l e s  R. (The r e a d e r  i s  rem inded t h a t  th e  l a t t e r  
a ssu m p tio n  a b o u t  o u r  w orld  u n d e r l i e s  th e  e n t i r e  d i s c u s ­
s io n  o f  th e  su p e rv e n ie n c e  p r i n c i p l e  i n  t h i s  c h a p t e r ,  and 
t h a t  th e  a ssu m p tio n  i s  c e n t r a l  t o  t h i s  e n t i r e  t h e s i s . )  
Thus, th e  u n iq u e n e ss  o f  th e  c o n n e c t in g  p r i n c i p l e s  R i n  
o u r  w orld  s u f f i c e s  to  e s t a b l i s h  t h e i r  u n iq u e n e ss  in  a l l  
Tq K -w orlds .

L e t me p u t  t h i s  a rgum ent in  s l i g h t l y  d i f f e r e n t  
te rm s .  In  a l l  T q K -w o rld s , t h e  same s o r t s  of m ic ro ­
l e v e l  e n t i t i e s  e x i s t  a s  in  o u r  w o r ld ,  and th e  same m ic ro ­
p h y s i c a l  laws a p p ly  to  th e s e  e n t i t i e s .  Thus, th e  same 
k in d s  o f  c u m u la t iv e  m a c r o - le v e l  outcomes o f  m i c r o - l e v e l  
p r o c e s s e s  a r e  p o s s i b l e  i n  a l l  Tq K -w o rld s . And th e  same
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k in d s  o f  complex T0 e n t i t i e s  w i l l  be p o s s i b l e  in  a l l  
such  w o r ld s .  A c c o rd in g ly ,  i f  an  a l t e r n a t i v e  s e t  o f  
c o n n e c t in g  p r i n c i p l e s  Ft' i s  a v a i l a b l e  i n  one T0 K -w orld , 
i t  w i l l  be a v a i l a b l e  i n  a l l .  So, s i n c e  such  an a l t e r ­
n a t i v e  s e t  i s  n o t  a v a i l a b l e  i n  o u r  w o r ld ,  i t  w i l l  n o t  be 
a v a i l a b l e  in  any Tq K -w orld . T h e r e f o r e ,  we a r e  a s s u re d  
t h a t  th e  u n iq u e n e s s  c o n d i t i o n  f o r  th e  c o n n e c t in g  p r i n ­
c i p l e s  R i s  s a t i s f i e d  in  a l l  Tq K -w o rld s .

T h is  co m p le tes  th e  argum en t f o r  th e  s u p e rv e n ie n c e  
p r i n c i p l e  ( S) ,  w i th  r e s p e c t  to  c a s e s  o f  m ic r o r e d u c t io n  
in  n a t u r a l  s c i e n c e .  I  have a rg u e d ,  f i r s t ,  t h a t  t h r e e  
c r i t e r i a  m ust be met i n  o r d e r  to  g u a ra n te e  th e  t r u t h  o f  
th e  c o n n e c t in g  p r i n c i p l e s  R i n  a l l  TQ K -w o rld s :  a )  th e
t r u t h  o f  th e  a u x i l i a r y  c o n n e c t in g  p r i n c i p l e s  in  a l l  
such  w o r ld s ,  b) th e  c o n s t r u c t a b i l i t y  o f  h i g h e r - l e v e l  
t h e o r e t i c a l  models in  a l l  su c h  w o r ld s ,  and c )  th e  u n iq u e ­
n e s s  o f  th e  c o n n e c t in g  p r i n c i p l e s  R in  a l l  such  w o r ld s .  
S eco n d ly , I  have  a rgued  t h a t  ea ch  o f  th e s e  c r i t e r i a  i s  
in d e ed  s a t i s f i e d ,  w i th  r e s p e c t  to  th e  m ic ro r e d u c t io n  o f  
h i g h e r - l e v e l  n a t u r a l  s c i e n c e s  to  Tq. T o g e th e r ,  th e  two 
com ponents o f  th e  argum ent e s t a b l i s h  th e  t r u t h  o f  ( S ) ,  
w i th  r e s p e c t  to  m ic ro r e d u c t io n  in  n a t u r a l  s c i e n c e .  In  
a d d i t i o n ,  we saw in  th e  c o u r s e  o f  th e  argum ent t h a t  T q ' s  

p r im a ry  c o r re sp o n d e n c e  p r i n c i p l e s  a r e  th e m se lv e s  s u p e r ­
v e n i e n t  upon th e  t r u t h  o f  th e  i n t e r n a l  p r i n c i p l e s  I q . 

Combining t h i s  c o n c lu s io n  w i th  th e  t r u t h  o f  ( S ) ,  we may 
co n c lu d e  t h a t  (S*) i s  a l s o  t r u e ,  w i th  r e s p e c t  t o  n a t u r a l  
s c i e n c e .  T h is  l a t t e r  a s s e r t i o n ,  as  we saw, i s  b e t t e r  
s u i t e d  th a n  (S) t o  e x p re s s  th e  f u l l  c o n t e n t  o f  t h e  i n ­
t u i t i v e  p r i n c i p l e s  w hich u n d e r l i e  th e  N-D a rg u m en t. The 
o n ly  t r u l y  fun d am en ta l  p r i n c i p l e s  o f  u n i f i e d  s c i e n c e  a r e  
th o s e  w hich s p e c i f y  th e  n a t u r e  and th e  b e h a v io r  o f  th e  
b a s i c  c o n c r e te  indecom posab le  e n t i t i e s  o f  o u r  w o r ld —v i s , , 
th e  i n t e r n a l  p r i n c i p l e s  o f  t h e o r y  T q . In  s u b s e q u e n t  
c h a p t e r s ,  r e f e r e n c e s  t o  " th e  s u p e rv e n ie n c e  p r i n c i p l e "
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S c i e n c e . 1 , l+l+-*+5^

■^Hempel, pp . 11+2-1+3•
12W il la rd  van  Orman Q u ine , VIord and Ob.iect (Cam­

b r id g e ,  M a ss . t  MIT P r e s s ,  i 9 6 0 ) ,  pp . 3 2 -3 3 .

13I b i d . ,  p p . 35 -3 6 .
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^Ibid., pp. 4*2-44*.
*-*Ibid., p. 44.
1 6The requirement that higher-level models be 

constructable from lower-level models commits us to 
the position that Tq must provide some sort of model 
for at least some or the entities it countenances. I 
am strongly inclined to accept this position, since the 
alternative seems to be an instrumentalist interpreta­
tion of microphysics. But because of my nearly total 
ignorance of quantum mechanics and related desciplines,
I can't discuss this issue with any competence.

1 7'Interconnectedness of models doesn't come into 
play in this example, because there really isn't any 
model within thermodynamics that's associated with 
temperature. Temperature is a property of macroscopic 
entities and systems. Models generally come into play 
when the entities described by a theory are microscopic.

18At this point, it might occur to the reader 
that we should opt for sortal essentialism: the view
that complex TQ entities possess, in all possible 
worlds, the same sortal properties from higher-level 
theories which they possess in the actual world. I do 
not assume the truth of sortal essentialism in advance, 
but a version of this view is entailed by the superven­
ience principle, I return to sortal essentialism in the 
appendix.

^ T h i s  example i s  ta k e n  from N age l, The S t r u c t u r e  
of S c ie n c e , pp. 94-95*

20This claim needs qualification. The claim does 
hold true, I think, when the theoretical entities in 
question are micro-level entities. When we move to the 
macro-level (as in the case of psychology, where the 
relevant theoretical entities are entire human organisms), 
the relation of the theoretical to the observational may 
be somewhat different. For example, certain inner psy­
chological properties may be linked to observable beha- 
bior by their analytically-characterized causal role 
in bringing about the behavior. We consider this type 
of theoretical-observational connection in the latter 
part of chapter V.



V. PSYCHOLOGY AND THE PART-WHOLE 
SUPERVENIENCE PRINCIPLE

Section 1
In this chapter we consider the supervenience 

principle with respect to the microreduction of psycho­
logy. Phenomenal properties on the one hand, and cog­
nitive and volitional properties on the other, each 
raise special difficulties which were not encountered in 
our above defense of (S) and (S#) as applied to natural 
science. With respect to the aspects of psychology that 
involve phenomenal properties, we will find that prob­
lems arise because the principle of micro-macro conti­
nuity evidently does not apply to microreductive theore­
tical-phenomenal correspondence principles. Hence, we 
need an independent argument to establish the superven­
ience of these principles. With respect to the cognitive 
and volitional aspects of psychology, difficulties arise 
because it appears that the prospect of strong Nagel- 
reducibility is rather bleak. I will suggest a more 
plausible form of reduction, and I will argue that the 
supervenience principle applies with respect to the 
connecting principles involved in this weaker type of 
reduction.

We turn first to the consideration of (S*) with 
respect to those parts of psychology involving phenomenal 
concepts. The uniqueness of this envisioned instance of 
microreduction results from two facts* 1) instances of 
phenomenal properties are directly experienced, and 2) 
instances are directly experienced only by the organism 
who is itself instantiating the property. As a conse­
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quence o f  th e s e  f a c t s ,  th e  r e d u c t i o n  o f  th e  r e l e v a n t  
p a r t s  o f  p sy c h o lo g y  w i l l  i n v o lv e  c o n n e c t in g  p r i n c i p l e s  
w hich  s e rv e  two r o l e s  s im u l ta n e o u s ly i  a )  th e  r o l e  o f  
" t h e o r e t i c a l - t h e o r e t i c a l "  c o n n e c t in g  p r i n c i p l e s  w hich  
t r e a t  phenom enal p r o p e r t i e s  a s  s u b j e c t  m a t t e r  f o r  th e  
i n t e r n a l  p r i n c i p l e s  o f  p sy c h o lo g y ; and b) th e  r o l e  o f  
th e o r e t i c a l - p h e n o m e n a l  c o r re sp o n d e n c e  p r i n c i p l e s .  The 
e n v i s io n e d  c o r r e l a t i o n  o f  p a i n  w i th  th e  n e u r a l  p r o p e r t y  
P i s  an  e x c e l l e n t  exam ple i p a i n  i s  e x p e r ie n c e d  by  th e  
s u b j e c t  a s  phenom enally  p r e s e n t ,  and i t  i s  a l s o  th e  s u b ­
j e c t  o f  p s y c h o lo g ic a l  t h e o r i z i n g .

The u n iq u e n e s s  o f  t h i s  c a se  s t a n d s  o u t  in  even 
s h a r p e r  c o n s t r a s t  when we c o n s i d e r  i t  i n  l i g h t  o f  th e  
argum en ts  j u s t  p r e s e n te d  i n  s u p p o r t  o f  (S*)-  The fu n d a ­
m e n ta l  n o t i o n  employed was t h a t  o f  th e  c o n t i n u i t y  o f  
m icro-phenom ena and m acro-phenom ena. F o r  exam ple , th e  
m ercu ry  i n  th e  c a p i l l a r y  tu b e  u n d erg o es  v i s i b l e  expan ­
s i o n  upon i n c r e a s e  i n  te m p e ra tu r e  b e c a u se  th e  m i l l i o n s  
o f  i n v i s i b l e  m o le c u le s  a r e i n c r e a s i n g  t h e i r  a v e ra g e  d i s ­
ta n c e  from  one a n o th e r ,  as  t h e  r e s u l t  o f  in c r e a s e d  mean 
k i n e t i c  e n e rg y .  The c o n t i n u i t y  h e re  c e n t e r s  around  
c o n c e p ts  l i k e  d i s t a n c e  and v o lu m e . D is ta n c e s  betw een  
m o le c u le s  a r e  l i k e  v i s i b l e  d i s t a n c e s ,  o n ly  s m a l l e r .  
A c c o rd in g ly ,  i n c r e a s e s  i n  d i s t a n c e  among th e  i n v i s i b l e  
m o le c u le s  r e s u l t  i n  a  v i s i b l e  i n c r e a s e  in  th e  volume o f  
th e  m e rc u ry .

We saw t h a t  th e  p r i n c i p l e  o f  th e  c o n t i n u i t y  o f  
m i c r o - l e v e l  phenomena w i th  m a c r o - l e v e l  phenomena i s  
fu n d a m e n ta l  t o  a l l  o b s e r v a t i o n a l - t h e o r e t i c a l  c o r r e s p o n ­
dence p r i n c i p l e s ,  p r im a ry  as  w e l l  a s  a u x i l i a r y .  Here 
i s  where th e  s h a rp  c o n t r a s t  w i th  th e  p r e s e n t  c a s e  o f  
m ic r o r e d u c t io n  em erges . C o n t i n u i t y  o f  m i c r o - l e v e l  
phenomena w ith  m a c r o - le v e l  phenomena i s  n o t  p r e s e n t  in  
th e  c a se  o f  th e o r e t i c a l - p h e n o m e n a l  c o r re sp o n d e n c e  p r i n ­
c i p l e s .  A c h a r a c t e r i s t i c  o f  phenom enal e x p e r ie n c e s  i s  
t h a t  t h e y  a r e  q u a l i t a t i v e l y  u n iq u e  t t h e r e  i s  an  un­
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bridgeable qualitative gap between the third-person 
world of physical things and physical process, and the > 
first-person world of phenomenal sensation. The sensual­
ness "of phenomenal experience does not emerge as the ob­
vious resultant extension or cumulative effect of micro­
processes in the brain. On the contrary, there is some­
thing qualitatively new about the visual sensation of 
redness, the tactual sensation pain, and the olfactory 
sensation of Chanel No. 5* There is "something that it 
is like" to experience these sensations, and the only 
way to know what it is like is to actually undergo them 
yourself, or at least to undergo similar sorts of exper­
iences. No amount of insight into the physiological pro­
cesses underlying these experiences will give us any 
inkling of what they are like qua experiences. There is 
a glaring lack of continuity between physical processes 
and phenomenal experiences.

The fact-that phenomenal awareness occupies a 
wholly different qualitative dimension than the dimen­
sion of the physical has been a major source of perplexity 
over the mind-body problem. And this fact makes itself 
felt with respect to the problem of defending (S*), the 
principle which will be central to the solution I shall 
eventually propose. Because of the qualitative gap 
between the phenomenal and the microphysical, the micro­
macro continuity principle cannot be used to defend the 
supervenience of phenomenal mental properties upon the 
correlated neurophysiological properties. A different 
defense must be found.

Before embarking on this defense, wo should note 
that the lack of continuity in the present case of micro­
reduction does not seem to alter the following intuitions: 
thatpain is "nothing but" the correlated neurological 
property,that this correlation needs no explaining, and 
that only the laws of T0 should count as fundamental laws
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i n  u n i f i e d  s c i e n c e .  The fu n d a m e n ta l  i n t u i t i o n s  b e h in d  
th e  N-D argum ent th u s  do n o t  seem t o  c o n f l i c t  w i th  th e  
q u a l i t a t i v e  gap between th e  m ic ro p h y s ic a l  and th e  p h e ­
nom enal. R a th e r ,  i t  seems t h a t  phenom enal e x p e r ie n c e s  
occupy th e  r o l e  o f  th e  " in n e r  a s p e c t " — th e  f e l t  a s p e c t — 
o f  n e u r o p h y s io l o g ic a l  p r o c e s s e s .  T h is  " in n e r  a s p e c t "  
n o t io n  does  n o t  c o n f l i c t  w i th  th e  p r i n c i p l e s  (E ) ,  (F ) ,
(D ), and (N). I . e . ,  i t  i s  c o n s i s t e n t  w i th  th e  s u p e r ­
v e n ie n c e  o f  phenom enal p r o p e r t i e s  upon th e  c o r r e l a t e d  
p h y s i c a l  p r o p e r t i e s .  I t  does seem to  in v o lv e  th e  view 
t h a t  th e  p r o p e r t i e s  a r e  n o t  i d e n t i c a l — t h a t  phenom enal 
p r o p e r t i e s  a r e  in d iv i d u a t e d  by t h e i r  "raw f e e l , "  and 
hence t h a t  th e y  a r e  in s t a n c e d  i n  some p o s s i b l e  w o rld s  in  
ways o t h e r  th a n  by th e  i n s t a n t i a t i o n  o f  t h e i r  a c t u a l  n eu ­
r a l  c o r r e l a t e s .  But o f  c o u r s e ,  t h i s  n o n - i d e n t i t y  p o s i t i o n  
i s  one I  have a l r e a d y  ad v o c a te d  in  c h a p t e r  I I I ,

In  f a c i n g  th e  p roblem  o f  d e fe n d in g  th e  s u p e r v e n i ­
ence o f  phenom enal p r o p e r t i e s  upon th e  c o r r e l a t e d  n e u ro ­
p h y s i o l o g i c a l  p r o p e r t i e s ,  we m ust a d d re s s  th e  q u e s t i o n  o f  
th e  r e l a t i o n  betw een p o s s i b i l i t y  and i m a g i n a b i l i t y . I t  
has  o f t e n  been assumed by p h i lo s o p h e r s  t h a t  w h a te v e r  i s  
im a g in a b le  o r  c o n c e iv a b le  i s  p o s s i b l e .  C o n t r a d ic t io n s  
a r e  n o t  supposed  to  be im a g in a b le ,  so  t h e y ' r e  n o t  p o s ­
s i b l e .  And some p h i lo s o p h e r s  have h e ld  t h a t  c e r t a i n  
s ta te m e n ts  o th e r  th a n  o u t r i g h t  c o n t r a d i c t i o n s  a r e  such 
t h a t  we c a n ' t  im agine t h e i r  b e in g  t r u e .  (F o r  exam ple, 
K ripke  m a in ta in s  t h a t  we c a n ' t  im agine a  w orld  i n  which 
Nixon has d i f f e r e n t  p a r e n t s  than  h i s  a c t u a l  p a r e n t s ,  o r  
a  w o rld  i n  w hich a  t a b l e  w hich  i s  wooden in  o u r  w o rld  can  
be th e  same t a b l e  and y e t  be composed o f  i c e .  P a re n ta g e  
and co m p o s i t io n  t h e r e f o r e  a r e  e s s e n t i a l  p r o p e r t i e s  o f  
t h i n g s ,  a c c o rd in g  to  K r ip k e .  A p a r t i c u l a r  i n d i v i d u a l  
has  th e  same p a r e n t s  and th e  same c o m p o s i t io n  in  a l l  
p oss  i b l e  w o r ld s . ^ )

The n o t io n  o f  c o n c e i v a b i l i t y  o r  i m a g i n a b i l i t y  i s  
r e l e v a n t  t o  our e a r l i e r  argum ent i n  s u p p o r t  o f  t h e  view
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that microreductive theoretical-observational correspon­
dence principles are true in all K-worlds where the re- ’ 
ducing theory is true. As a result of the micro-macro 
continuity that’s involved in these correspondence prin­
ciples, we can’t really imagine K-worlds where the re­
ducing theory is true but the correspondence principles 
are not. For example, it seems clear that we can't 
imagine a possible world in which 1) the individual mole­
cules in a quantity of mercury undergo the same increase 
in their average distance from one another as a result 
of increased mean kinetic energy as they do in the actual 
world, but 2) the total volume of the mercury differs 
from the total volume in the actual world, even though 
the initial volume and temperature were the same in the 
two worlds.

But just as the notion of micro-macro continuity 
does not seem applicable to the case of theoretical- 
phenomenal correspondence principles, the question of 
imaginability becomes somewhat problematic in the case of 
these correspondence principles. Two questions must be 
considered: 1) Can we imagine possible K-worlds in which
all of physical theory is true, but in which the theore­
tical phenomenal correspondence principles which hold in 
our world do not obtain? 2) How does this question of 
imaginability related to the question of whether there 
are such possible worlds? My defense of the supervenience 
principle for phenomenal properties will be predicated 
on the conclusions we reach concerning these two questions.

One way in which we can perhaps imagine different 
psychopltysjcal correlations obtaining, relative to the 
truth of physical theory, is to consider possible worlds 
whose basic indecomposable components include Cartesian 
souls. If the mind is a separate entity than the body, 
then psychophysical correlations might vary from one 
world to another without any change in the truth of
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p h y s i c a l  t h e o r y .  But o f  c o u r s e ,  th e  s u p e rv e n ie n c e  
p r i n c i p l e  does  n o t  a p p ly  to  su c h  w o r ld s .  I t  a p p l i e s  to  
K -w orlds* w o rld s  whose "basic in d e c o m p o s ib le  e n t i t i e s  a r e  
a l l  o f  th e  s o r t  w hich e x i s t  i n  th e  a c t u a l  w o r ld .  ( I 'm  
assu m in g , o f  c o u r s e ,  t h a t  C a r t e s i a n  s o u l s  d o n ' t  e x i s t  in  
th e  a c t u a l  w o r l d . )

There i s  a t  l e a s t  one a c c e p ta b l e  s e n s e  o f  ' p o s s i ­
b i l i t y '  a c c o r d in g  to  w hich th e  t r u t h  o f  an a s s e r t i o n  can  
be " p o s s i b l e "  even tho u g h  t h e r e  a r e  no p o s s i b l e  w o r ld s  in  
w hich  i t  i s  t r u e .  I 'm  r e f e r r i n g  to  w hat has som etim es 
been  c a l l e d  e p i s te m ic  p o s s i b i l i t y .  A s t a t e m e n t  i s  e p i s -  
t e m i c a l l y  p o s s i b l e  i f ,  f o r  a l l  we know, i t s  t r u t h  v a lu e  
c o u ld  t u r n  o u t  e i t h e r  way. An example o f t e n  c i t e d  i s  
G o ld b a c h 's  C o n je c tu r e ,  T h is  i s  a  m a th e m a t ic a l  a s s e r t i o n  
w hich  i s  t r u e  in  a l l  p o s s i b l e  w o rld s  i f  t r u e  a t  a l l ,  and 
f a l s e  i n  a l l  p o s s i b l e  w o rld s  i f  f a l s e  a t  a l l .  But i t  i s  
" p o s s i b l e "  t h a t  i t ' s  t r u e  and " p o s s i b l e "  t h a t  i t ' s  f a l s e ,  
in  t h a t  we d o n ' t  know th e  t r u t h  v a lu e  which i t  n e c e s s a r i l y  
p o s s e s s e s .

R e la te d  to  th e  e p i s te m ic  s e n s e  o f  p o s s i b i l i t y  i s  a  
c e r t a i n  r a t h e r  lo o s e  s e n s e  o f  i m a g i n a b i l i t y .  We can  
im agine  G o ld b a c h 's  c o n j e c t u r e  h a v in g  e i t h e r  t r u t h  v a l u e ,  
i n  t h a t  we ca n  im agine w hat i t  would be l i k e  t o  r e a d  in  
th e  new sp ap er  t h a t  a  renowned m a th e m a tic ia n  had p ro v ed  
( o r  d i s p r o v e d )  i t .  We can  a l s o  im ag ine  w hat i t  would be 
l i k e  t o  r e a d  and u n d e r s ta n d  th e  p r o o f ,  o r  even to  d i s ­
c o v e r  th e  p r o o f  o u r s e l v e s .  T h is  s o r t  o f  im a g in a t io n  i s  a  
v e r y  lo o s e  a f f a i r *  we s im p ly  im ag ine  an e x p e r ie n c e  t h a t  
i s  r o u g h ly  th e  same as  r e a d i n g  o r  d i s c o v e r i n g  any o t h e r  
p r o o f ,  e x c e p t  t h a t  th e  l a s t  l i n e  o f  th e  p r o o f  i s  G old­
b a c h 's  c o n j e c t u r e  ( o r  i t s  n e g a t i o n ) .  The s a l i e n t  f e a t u r e  
o f  t h i s  s o r t  o f  " im a g in a t io n "  i s  s k e t c h i n e s s  and n o n ­
s p e c i f i c i t y .  Im a g in in g  p ro v in g  G o ld b a c h 's  c o n j e c t u r e  i s  
r e a l l y  no d i f f e r e n t  from  im a g in in g  p ro v in g  any  o t h e r  
m a th e m a t ic a l  a s s e r t i o n .
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I m a g i n a b i l i t y  i n  t h i s  lo o s e  s e n s e  does n o t  seem t o  
be r e s t r i c t e d  t o  s ta te m e n ts  whose t r u t h  v a lu e  i s  p r e ­
s e n t l y  i n  d o u b t .  We can  im agine Godel h a v in g  p roved  th e  
co m p le te n e ss  o f  a r i t h m e t i c .  N o t ic e ,  how ever, t h a t  t h e r e  
i s  some te n d e n c y  to  s a y  t h a t  one c a n ' t  im agine G o d e l 's  
theorem  r e a l l y  b e in g  f a l s e  — one can  o n ly  im agine w hat 
i t  would be l i k e  t o  p rove  th e  c o m p le te n ess  o f  a r i t h m e t i c .  
W e ' l l  r e t u r n  below to  t h i s  l i n g u i s t i c  n u an ce .

These o b s e r v a t io n s  i n d i c a t e  t h a t  c e r t a i n  a s s e r t i o n s  
can  be e p i s t e m i c a l l y  p o s s i b l e  even i f  t h e y ' r e  n o t  m e ta ­
p h y s i c a l l y  p o s s i b l e ,  and th e y  a l s o  i n d i c a t e  t h a t  ' im a g in -  
a b i l i t y '  can  be u n d e rs to o d  i n  so  lo o s e  a  se n se  t h a t  even 
t r u t h s  t h a t  we know to  be n e c e s s a r y  can  be im agined  f a l s e .  
We m ust t h e r e f o r e  fo cu s  o u r  d i s c u s s i o n  somewhat more n a r ­
row ly . We a r e  co n ce rn ed  w i th  m e ta p h y s ic a l  n e c e s s i t y  and 
p o s s i b i l i t y ,  and we a r e  co n cern ed  w i th  th e  c o n c r e te ,  
s p e c i f i c  i m a g i n a b i l i t y  o f  th e  t r u t h  o f  c e r t a i n  a s s e r t i o n s ,  
r a t h e r  th a n  th e  vague s o r t  o f  i m a g i n a b i l i t y  d i s c u s s e d  
above. W ith th e s e  p o i n t s  in  mind, l e t ' s  a d d re s s  th e  
f i r s t  o f  o u r  q u e s t io n s  c o n c e rn in g  t h e  su p e rv e n ie n c e  o f  
phenom enal p r o p e r t i e s i  Can we im agine a  p o s s i b l e  K-world 
i n  w hich a l l  o f  p h y s i c a l  t h e o r y  i s  t r u e ,  b u t  i n  w hich  th e  
th e o re t i c a l - p h e n o m e n a l  c o rre sp o n d e n c e  p r i n c i p l e s  which 
h o ld  in  o u r  w orld  do n o t  o b ta in ?

Our p r e s e n t  l a c k  o f  n e u r o p h y s io l o g ic a l  knowledge 
c o n c e rn in g  th e  c o r r e l a t e s  o f  phenom enal p r o p e r t i e s  i s  n o t  
d i r e c t l y  r e l e v a n t  to  t h i s  q u e s t io n ,  s i n c e  l a c k  o f  know­
le d g e  o n ly  e s t a b l i s h e s  an e p i s te m ic  p o s s i b i l i t y  o f  o th e r  
c o r r e l a t i o n s  o b ta in in g  th a n  th o s e  w hich a c t u a l l y  do 
o b ta in .  So th e  q u e s t io n  i s  n o t  w h e th e r  we can  " im ag ine"  
d i f f e r e n t  a l t e r n a t i v e  p s y c h o p h y s ic a l  c o r r e l a t i o n s  b e in g  
d is c o v e r e d ,  in  th e  s e n s e  t h a t  any o f  th e s e  a l t e r n a t i v e s  
m igh t be th e  c o r r e l a t i o n  law which a c t u a l l y  o b t a i n s ,  f o r  
a l l  we know. R a th e r ,  th e  q u e s t io n  i s  w h e th e r  we can  
c o n c r e t e l y  and v i v i d l y  im agine  two K -w orlds i n  w hich th e  
p h y s i c a l  t h e o r y  o f  o u r  w orld  o b t a i n s ,  b u t  in  w hich th e
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p s y c h o p h y s ic a l  c o r r e l a t i o n  laws a r e  d i f f e r e n t .
I t  seems t h a t  th e  answ er i s  y e s .  C o n s id e r  th e  

r e l e v a n t  s o r t  o f  e x p e r im e n ta l  s i t u a t i o n t  a  c o n s c io u s ,  
awake s u b j e c t  i s  r e p o r t i n g  h i s  phenom enal s t a t e s  h o n e s t ly  
and a c c u r a t e l y .  M eanwhile, complex e l e c t r o n i c  a p p a ra tu s  
t h a t ’s  been  w ire d  i n t o  h i s  b r a i n  by th e  e x p e r im e n te r  i s  
a c c u r a t e l y  m o n i to r in g  th e  p h y s i c a l  e v e n ts  i n  h i s  b r a i n .  
Now, i t  seems t h a t  we can  im agine two K -w orlds , b o th  o f  
which a r e  th e  same a s  ou rs  in  p o i n t  o f  p h y s i c a l  la w s , in  
w hich th e  e x p e r im e n ta l  r e s u l t s  a r e  d i f f e r e n t .  D i f f e r e n t  
p s y c h o p h y s ic a l  laws a r e  d i s c o v e r e d .  M oreover, we can  add 
i n d e f i n i t e l y  many s p e c i f i c  d e t a i l s  t o  th e  im agined  c a s e s  
w i th o u t  ch an g in g  th e  r e s u l t .  The c a s e s  a r e  t h e r e f o r e  
q u i t e  d i f f e r e n t  from th e  c a s e  in  w hich we " im ag ine"  — in  
a  lo o s e  and n o n s p e c i f i c  way — p ro v in g  G oldbach’ s c o n je c ­
t u r e .  We can im agine th e  e x p e r im e n te r  im p la n t in g  e l e c ­
t r o d e s  a t  v e ry  s p e c i f i c  c i t e s  i n  th e  b r a i n ,  we can  c i t e  
i n  p r e c i s e  d e t a i l  th e  d i f f e r e n t  e x p e r im e n ta l  r e s u l t s  which 
we im ag ine  th e  e x p e r im e n te rs  to  o b ta in  in  th e  two w o r ld s , 
and so  on. In  s h o r t ,  we can  im agine th e  two e n v is io n e d  
e x p e r im e n ts  in  m inu te  d e t a i l  and s p e c i f i c i t y  — som eth ing  
we c l e a r l y  c a n n o t  do when we " im ag ine"  p ro v in g  G o ld b ac h 's  
c o n j e c t u r e .

Our a b i l i t y  to  so  im agine i s  n o t  s u r p r i s i n g ,  how­
e v e r .  I t  r e s u l t s  from th e  v e r y  f a c t  which f o rc e d  us to  
g iv e  s e p a r a t e  c o n s i d e r a t i o n  t o  phenom enal p sy c h o lo g y  in  
th e  f i r s t  p la c e*  th e  l a c k  o f  c o n t i n u i t y  between th e  
m ic r o - p h y s ic a l  and th e  phenom enal. S in c e  th e  phenom enal 
i s  in  a  d i f f e r e n t  q u a l i t a t i v e  d im ension  from th e  p h y s i c a l ,  
we a r e  f r e e  in  o u r  im a g in a t io n s  to  v a r y  t h i s  d im ension  
w i th  r e s p e c t  to  th e  p h y s i c a l  d im en s io n . I . e . ,  we a r e  f r e e  
t o  im agine K -w orlds where d i f f e r e n t  p s y c h o - p h y s ic a l  c o r ­
r e l a t i o n s  o b ta in ,  even though  th e  same p h y s i c a l  th e o r y  
o b t a i n s .

T h is  b r in g s  us to  o u r  second  q u e s t io n *  Does th e  
i m a g i n a b i l i t y  o f  such w o rld s  im ply  t h a t  th e y  r e a l l y  a r e
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such  w o rld s?  Given our a f f i r m a t i v e  answ er to  th e  im ag in ­
a b i l i t y  q u e s t i o n  i t s e l f ,  i t ' s  c l e a r  t h a t  we m ust answ er > 
t h i s  q u e s t i o n  n e g a t i v e l y  i f  we a r e  to  d e fen d  th e  s u p e r ­
v e n ie n c e  o f  phenom enal p r o p e r t i e s .

To b e g in  w i th ,  l e t  me m en tio n  an i n c l i n a t i o n  w hich 
I  f e e l ,  and w hich th e  r e a d e r  w i l l  p e rh a p s  s h a r e .  I 'm  
i n c l i n e d  to  s a y  t h i s : a l th o u g h  I  can  im a g in e , in  th e  way
j u s t  c i t e d ,  w hat i t  would be l i k e  t o  d i s c o v e r  d i f f e r e n t  
p s y c h o -p h y s ic a l  c o n n e c t io n s  th a n  th o s e  w hich o b ta in  in  
th e  a c t u a l  w o r ld ,  I  c a n n o t  im agine such  a  d i s c o v e r y  
r e a l l y  b e in g  made in  a  K-world whose p h y s i c a l  law s a r e  
th e  same a s  o u r s .  T h is  l i n g u i s t i c  nuance was m entioned  
above in  c o n n e c t io n  w ith  G o d e l 's  th eo rem . We have an 
i n c l i n a t i o n  to  s a y  t h a t  a l th o u g h  we can  im agine w hat i t  
would be l i k e  to  p rove  G odel*s theorem  f a l s e ,  we c a n ' t  
im agine i t ' s  r e a l l y  b e in g  f a l s e  i n  some w o rld .  We sa y  
t h i s  b ec au se  we know t h a t  G o d e l 's  theorem  i s  n e c e s s a r i l y  
t r u e .  Thus, th e  a s s e r t i o n  t h a t  we " c a n ' t  im agine i t ' s  
r e a l l y  b e in g  f a l s e  i n  some w o rld "  r e f l e c t s  o u r  b e l i e f  
t h a t  t h e r e  a r e  no p o s s i b l e  w o rld s  in  which i t  j n  f a l s e .  
I m a g i n a b i l i t y  i n  t h i s  se n se  p re su p p o se s  a  p r i o r  b e l i e f  in  
m e ta p h y s ic a l  p o s s i b i l i t y .

The l o c u t i o n  f u n c t io n s  s i m i l a r l y  in  th e  c a se  o f  
phenom enal p r o p e r t i e s .  When I  s a y  t h a t  I  c a n ' t  im agine 
a  d i s c o v e r y  o f  d i f f e r e n t  p s y c h o p h y s ic a l  c o n n e c t io n s  r e a l l y  
b e in g  made in  a  K-world where th e  p h y s i c a l  laws a r e  th e  
same a s  o u r s ,  I  mean t h a t  I  d o n ' t  b e l i e v e  t h a t  t h e r e  a r e  
any  such  K -w o rld s .  I f  th e  r e a d e r  s h a r e s  my i n c l i n a t i o n  
t o  s a y  t h i s ,  he no d o u b t s h a r e s  my b e l i e f .

Of c o u r s e ,  th e  i n c l i n a t i o n  i s  b ased  on an a c c e p ­
ta n c e  o f  th e  i n t u i t i o n s  u n d e r ly in g  th e  N-D argum ent as 
th e y  a p p ly  to  phenom enal p r o p e r t i e s ,  and on an a c c e p ta n c e  
o f  th e  su p e rv e n ie n c e  p r i n c i p l e  (S*) a s  an e x p l i c a t i o n  o f  
th o s e  i n t u i t i o n s .  I f  we s u b s c r i b e  to  th e  N-D p r i n c i p l e s  
(N ), (E ) ,  (F ) ,  and (D) as  a p p l i e d  to  p s y c h o p h y s ic a l  
c o r r e l a t i o n  la w s , and i f  we s u b s c r ib e  t o  (S*) as  an



e x p l i c a t i o n  o f  th e s e  p r i n c i p l e s ,  th e n  we c a n n o t  a l s o  
s u b s c r i b e  t o  th e  view t h a t  v i v i d  i m a g i n a b i l i t y  i s  th e  ’ 
c r i t e r i o n  o f  p o s s i b i l i t y .  Som ething  has t o  g iv e :  e i t h e r  
th e  N-D p r i n c i p l e s ,  o f  th e  c o n t e n t i o n  t h a t  (S*) e x p l i c a t e s  
them, o r  t h e  i m a g i n a b i l i t y  c r i t e r i o n .

We th u s  a r r i v e  a t  a  p r im a  f a c i e  c a se  a g a i n s t  th e  
i m a g i n a b i l i t y  c r i t e r i o n .  Many p h i lo s o p h e r s  a r e  i n c l i n e d  
to  a c c e p t  t h e  p rem ise s  o f  th e  N-D argum ent a s  a p p l i e d  to  
phenom enal p r o p e r t i e s .  ( R e c a l l  t h a t  F e i g l  and S m a r t 's  
o r i g i n a l  v e r s i o n  o f  th e  argum en t a p p l i e d  s p e c i f i c a l l y  to  
phenom enal p r o p e r t i e s . )  And we saw in  c h a p te r  I I  t h a t  
th e  s u p e rv e n ie n c e  p r i n c i p l e  c o n s t i t u t e s  an e x p l i c a t i o n  o f  
th e  N-D i n t u i t i o n s .  So th e  p h i lo s o p h e r s  who a c c e p t  th e  
N-D p r i n c i p l e s  a r e  o b l ig e d  to  r e j e c t  th e  view  t h a t  v iv id  
i m a g i n a b i l i t y  g u a r a n te e s  m e ta p h y s ic a l  p o s s i b i l i t y .

They need  o n ly  r e j e c t  t h i s  view  to  l i m i t e d  e x t e n t ,  
how ever. I t  s t i l l  seems t r u e  i n  m ost c a s e s .  V iv id  ima­
g i n a b i l i t y  w i l l  f a i l  t o  g u a r a n te e  m e ta p h y s ic a l  p o s s i b i l i t y  
o n ly  in  a  l i m i t e d  number o f  c a s e s — th o s e  in  w hich we 
im agine  phenom enal p r o p e r t i e s  a l t e r e d  in  t h e i r  r e l a t i o n  to  
th e  p h y s i c a l  w o rld ,  even though  th e  p h y s i c a l  laws rem ain  
unchanged . And th e  f a i l u r e  o f  th e  i m a g i n a b i l i t y  c r i t e r i o n  
i n  th e s e  c a s e s  i s  n o t  r e a l l y  s u r p r i s i n g .  I t  r e s u l t s  from 
th e  l a c k  o f  q u a l i t a t i v e  c o n t i n u i t y  betw een  th e  m ic ro p h y s i ­
c a l  d im en sio n  and th e  phenom enal d im e n s io n , and th e  con­
s e q u e n t  f r e e  r e i g n  w hich th e  im a g in a t io n  p o s s e s s e s  to  
c o n te m p la te  v a r io u s  a l t e r n a t i v e  ways t h a t  th e  two dimen­
s io n s  m ig h t be i n t e r c o n n e c te d .  The su p e rv e n ie n c e  p r i n ­
c i p l e  a s s e r t s  t h a t  o n ly  one su c h  sy s tem  o f  in t e r c o n n e c ­
t i o n s  i s - r e a l l y  p o s s i b l e :  th e  a c t u a l  one.

S e c t io n  2

H aving s id e s t e p p e d  th e  o b s t a c l e  p r e s e n te d  by th e  
p rob lem  o f  i m a g i n a b i l i t y ,  I  s h a l l  now o f f e r  p o s i t i v e  
a rgum ents  i n  s u p p o r t  o f  th e  s u p e rv e n ie n c e  o f  th e  phenom enal



145

upon th e  p h y s i c a l .  My g e n e r a l  s t r a t e g y  w i l l  be t o  a rg u e  
t h a t  a  t h e o r y  which t r e a t s  phenom enal p r o p e r t i e s  as  super-1 
v e n i e n t  h as  th e  doub le  ad v a n tag e  o f  c o n c e p tu a l  c o n s e rv a ­
t i s m  and s i m p l i c i t y ,  a s  compared w ith  a l t e r n a t i v e  
t h e o r i e s .  The two c l o s e l y - r e l a t e d  n o t io n s  o f  c o n c e p tu a l  
c o n s e rv a t i s m  and s i m p l i c i t y  a r e  v e ry  g e n e r a l  p r i n c i p l e s  
o f  th e o r y  c o n s t r u c t i o n ,  w hich d e s e rv e  to  be invoked  
w h erev e r  p o s s i b l e .

The th e o r y  I 'm  d i s c u s s i n g  in c lu d e s  th e  r e d u c t i o n ­
i s t ' s  i d e a l  o f  U n if ie d  S c ie n c e ,  b u t  i t  i s  b ro a d e r  th a n  
t h i s .  I t  a l s o  in c lu d e s  c e r t a i n  p h i l o s o p h i c a l  com ponents, 
p r i m a r i l y  m e ta p h y se a l  o n es .  The s u p e rv e n ie n c e  p r i n c i p l e ,  
(S * ) ,  i s  an example o f  such  a  com ponent: i t  t e l l s  us
a b o u t  th e  n a t u r e  o f  m ic r o r e d u c t iv e ly  c o r r e l a t e d  p r o p e r ­
t i e s ,  above and beyond th e  f a c t  o f  t h e i r  c o r r e l a t i o n .
The t h e s i s  t h a t  such  p r o p e r t i e s  a r e  i d e n t i c a l ,  which I  
have a rg u ed  a g a i n s t ,  i s  sm o th e r  exam ple. The argum ents 
below a r e  d e s ig n e d  t o  show t h a t  th e  p r i n c i p l e  o f  th e  
su p e rv e n ie n c e  o f  phenom enal p r o p e r t i e s  a f f o r d s  a  s i g n i f i ­
c a n t  d e g ree  o f  s i m p l i c i t y  to  o u r  e n v is io n e d  p h i lo s o p h ic o -  
s c i e n t i f i c  th e o r y ,  and t o  show t h a t  a d o p t io n  o f  th e  
p r i n c i p l e  i s  c o n c e p tu a l ly  more c o n s e r v a t iv e  th a n  f a i l u r e  
t o  a d o p t  i t .  (The argum ents  have a p p l i c a t i o n  t o  c a s e s  o f  
(S*) o t h e r  th a n  th e  m ic ro r e d u c t io n  o f  phenomenal p sy c h o ­
lo g y .  But phenom enal p sy c h o lo g y  i s  th e  one i n s t a n c e  where 
o u r  e a r l i e r  argum ents  d o n ' t  a p p ly ,  b ecau se  o f  th e  q u a l i ­
t a t i v e  d i s s i m i l a r i t y  p ro b le m .)

The p r i n c i p l e  o f  c o n c e p tu a l  c o n s e rv a t is m  comes i n t o  
p la y  when we compare th e  e n v is io n e d  m ic ro re d u c t io n  o f  
phenom enal p sy c h o lo g y  to  o th e r  c a s e s  o f  m ic ro r e d u c t io n .
In  th e  o th e r  s c i e n t i f i c  t h e o r i e s ,  where (S*) h o ld s  t r u e ,  
m ic ro r e d u c t iv e  c o n n e c t in g  laws betw een th e s e  t h e o r i e s  a r e  
n o n -fu n d a m e n ta l  law s . So i f  th e  U n ity  o f  S c ie n c e  hypo­
t h e s i s  i s  t r u e  as  r e g a r d s  th e  domain o f  n a t u r a l  s c i e n c e ,  
th e n  th e  law s o f  m ic ro p h y s ic s  become th e  o n ly  fu n d am en ta l  
la w s .  Thus, r e d u c t io n  o f  th e  h i g h e r - l e v e l  n a t u r a l
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s c ie n c e s  t o  m ic ro p h y s ic s  does n o t  i n c r e a s e  th e  number o f  
fu n d a m e n ta l  l a w s . ’

Now suppose  t h a t  th e  U n i ty  o f  S c ie n c e  h y p o th e s i s
■*

e x te n d s  t o  p sy c h o lo g y .  The c o n c e p tu a l ly  c o n s e r v a t iv e  
ap p ro ac h  would be to  a d o p t  (S*) in  t h i s  c a se  as  w e l l :  
th e  m ic ro r e d u c t io n  o f  p sy c h o lo g y  c o u ld  th e r e b y  by  accom­
p l i s h e d  w i th o u t  an  i n c r e a s e  i n  th e  number o f  fu n d a m e n ta l  
laws o f  n a t u r e .  I f  we do n o t  a d o p t  (S*) in  t h i s  c a s e ,  
th e n  we m ust add p s y c h o p h y s ic a l  c o r r e l a t i o n  laws to  th e  
body o f  fu n d a m e n ta l  la w s , even  though  t h i s  s t e p  i s  n o t  
ta k e n  w i th  o t h e r  s o r t s  o f  m ic r o r e d u c t iv e  c o r r e l a t i o n  la w s .  
C o n c e p tu a l  c o n s e rv a t i s m  d i c t a t e s  t h a t  we keep th e  number 
o f  b a s i c  law s in  o u r  th e o r y  a s  s m a l l  as  p o s s i b l e .  Hence, 
we sh o u ld  a d o p t  (S*) f o r  a l l  c a s e s  o f  m ic r o r e d u c t io n ,  
i n c lu d in g  th e  r e d u c t i o n  o f  phenom enal p sy c h o lo g y .

The p r i n c i p l e  o f  c o n c e p tu a l  c o n s e r v a t i s m  p r o v id e s  
us  w i th  a  seco n d  a rgum en t, a s  f o l lo w s .  As we saw in  th e  
o r i g i n a l  p r e s e n t a t i o n  o f  th e  N-D argum ent i n  c h a p t e r  I I ,  
com ple te  m ic r o r e d u c t io n  o f  h i g h e r - l e v e l  s c i e n t i f i c  
t h e o r i e s  t o  To r e q u i r e s  t h a t  th e  i n t e r t h e o r e t i c  c o n n e c t in g  
p r i n c i p l e s  R be n o n - fu n d a m e n ta l .  O th e rw ise ,  h i g h e r - l e v e l  
t h e o r y  c a n n o t  p r o p e r l y  be s a i d  t o  be r e d u c i b l e  to  Tq ; 
r a t h e r ,  i t  i s  r e d u c i b l e  to  To U R. n o n fu n d a m e n ta l i ty
o f  m ic r o r e d u c t iv e  c o n n e c t in g  p r i n c i p l e s  has a l r e a d y  been 
s u s t a i n e d  f o r  m ic r o r e d u c t io n  i n  n a t u r a l  s c i e n c e ,  a s  a  
r e s u l t  o f  o u r  e a r l i e r  a rgum en ts  in  f a v o r  o f  ( s ■**■). The
f o l lo w in g  a l t e r n a t i v e s  f a c e  us i f  we f a i l  to  a d o p t  (S# ) 
in  th e  p r e s e n t  i n s t a n c e :  1) We can  r e t a i n  th e  p r i n c i p l e
t h a t  in  co m p le te  m ic r o r e d u c t io n ,  o n ly  th e  lav/s o f  th e  
f i n a l  r e d u c in g  s c i e n c e  may c o u n t  as  fu n d a m e n ta l  law s; on 
t h i s  a p p ro a c h ,  we m ust r e j e c t  th e  h y p o th e s i s  t h a t  pheno­
m enal p sy c h o lo g y  i s  r e d u c i b l e  t o  n a t u r a l  s c i e n c e .  2) We 
can  lo w e r  o u r  u s u a l  s t a n d a r d s  o f  a d e q u a te  m ic r o r e d u c t io n  
i n  o r d e r  t o  accom odate phenom enal p sy c h o lo g y ;  t h i s  l i n e  
e n t a i l s  a  p a r t i a l  r e j e c t i o n  o f  th e  v iew  t h a t  com ple te  
m ic r o r e d u c t io n  r e q u i r e s  t h a t  th e  c o n n e c t in g  laws be non ­
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fu n d a m e n ta l .  Each a l t e r n a t i v e  r e q u i r e s  us t o  d rop  a  key 
t h e s i s  t h a t  we a r e  s t r o n g l y  i n c l i n e d  t o  a s s e r t t  e i t h e r  ’ 
t h e  co m p le te  m i c r o r e d u c i b i l i t y  o f  p sy c h o lo g y  to  p h y s i c a l  
th e o r y ,  o r  th e  p r i n c i p l e  t h a t  co m p le te  m ic ro r e d u c t io n  
r e q u i r e s  n o n -fu n d a m e n ta l  c o n n e c t in g  la w s .  C o n c e p tu a l  
c o n s e rv a t i s m  d i c t a t e s  t h a t  we a d o p t  p r i n c i p l e  (S*) as  
a p p l i e d  t o  phenom enal p sy c h o lo g y  r a t h e r  th a n  g iv e  up 
e i t h e r  t h e s i s .

C o n c e p tu a l  c o n s e rv a t i s m  a l s o  p ro v id e s  th e  b a s i s  f o r  
a  t h i r d  a rgum ent in  f a v o r  o f  th e  s u p e rv e n ie n c e  o f  t h e o r e t ­
ic a l -p h e n o m e n a l  c o n n e c t in g  la w s .  T h e o r i s t s  who a d o p t  th e  
U n ity  o f  S c ie n c e  h y p o th e s i s  u s u a l l y  c o n n e c t  fu n d a m e n ta l­
l y  o f  s c i e n t i f i c  laws w i th  in d e c o m p o s a b i l i ty  o f  th e  
e n t i t i e s  which th e  law s d e s c r i b e .  Thus, th e  laws o f  
m ic ro p h y s ic s  a r e  b a s i c  b ec au se  th e y  d e a l  w ith  th e  p r o p e r ­
t i e s  and i n t e r r e l a t i o n s  o f  t h e  b a s ic  e n t i t i e s  from  which 
o th e r  e n t i t i e s  a r e  composed. The n o m o lo g ic a l  nexus a t  th e  
l e v e l  o f  m ic ro p h y s ic s  i s  t h o u g h t  to  be co m p le te ,  i f  th e  
U n ity  o f  S c ie n c e  h y p o th e s i s  i s  t r u e .  I . e . ,  th e  law s 
g o v e rn in g  a l l  h i g h e r - l e v e l  p r o c e s s e s  a r e  d e te rm in e d  by 
th e  laws w hich g o v ern  th e  b a s i c  com ponents from w hich 
h i g h e r - o r d e r  e n t i t i e s  a r e  c o n s t r u c t e d .  (T h is  ty p e  o f  
d e t e r m in a t io n ,  as  we saw i n  c h a p te r  I I ,  r e q u i r e s  t h a t  
m ic r o r e d u c t iv e  c o n n e c t in g  p r i n c i p l e s  th e m se lv e s  a r e  d e ­
te rm in e d  by th e  laws o f  m ic r o p h y s ic s ,  where th e  d e t e r m i ­
n a t i o n  i s  e x p re s s e d  in  ( S * ) . )

The c o n c e p t io n  o f  fu n d a m e n ta l  laws a s  th o s e  which 
d e a l  w i th  b a s i c  e n t i t i e s  i s  b o rne  o u t ,  i n  m ost c a s e s ,  as 
th e  argum ent o f  in  f a v o r  o f  (S*) i n d i c a t e s .  But 
u n le s s  (S# ) i s  ad o p te d  w i th  r e s p e c t  to  th e  r e d u c t i o n  o f  
phenom enal p sy c h o lo g y , th e n  th e  c o n c e p t io n  m ust be g iv e n  
u p . So once a g a in ,  th e  p r i n c i p l e  o f  c o n c e p tu a l  c o n s e rv a ­
t i s m  d i c t a t e s  t h a t  (S*) be a d o p te d  f o r  m ic r o r e d u c t iv e  
p r o p e r t y  c o r r e l a t i o n s  g e n e r a l l y .  In  t h i s  c o n n e c t io n ,  i t  
i s  a p p r o p r i a t e  to  q u o te  a g a in  th e  f o l lo w in g  p a s s a g e  from 

J . J . C .  S m art ,  o r g i n a l l y  q u o te d  i n  C h a p te r  I I .
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C e r t a i n l y  we a r e  p r e t t y  s u r e  in  th e  f u t u r e  
to  come a c r o s s  new u l t i m a t e  law s o f  a  n o v e l  
ty p e ,  b u t  I  e x p e c t  them to  r e l a t e  s im p le  
c o n s t i t u e n t s :  f o r  exam ple , w h a te v e r  u l t i m a t e
p a r t i c l e s  a r e  th e n  i n  vogue . I  c a n n o t  b e l i e v e  
t h a t  u l t i m a t e  law s o f  n a t u r e  c o u ld  r e l a t e  
s im p le  c o n s t i t u e n t s  t o  c o n f i g u r a t i o n s  c o n s i s ­
t i n g  o f  p e rh a p s  b i l l i o n s  o f  n e u ro n s  (and good­
n e s s  knows how many b i l l i o n  b i l l i o n s  o f  
u l t i m a t e  p a r t i c l e s )  a l l  p u t  t o g e t h e r  f o r  a l l  
th e  w o rld  as  though  t h e i r  main p u rp o se  i n  
l i f e  was to  be a  n e g a t i v e  f e e d b a c k  mechanism 
o f  a  c o m p lic a te d  s o r t .  Such u l t i m a t e  laws 
would be l i k e  n o th in g  so  f a r  known i n  s c i e n c e .
They have a  q u e e r  " s m e l l"  t o  th e m .2

I  t u r n  now from  c o n c e p tu a l  c o n s e r v a t i s m  to  c o n s id ­
e r a t i o n s  o f  s i m p l i c i t y .  I  s h a l l  c o n te n d  t h a t  th e  v a r io u s  
i n t u i t i v e  c la im s  w hich u n d e r l i e  th e  N-D a rg u m en t— (N ),
(R ), (D), ( F ) ,  and (E )— in v o lv e  an im p o r ta n t  e le m e n t o f  
s i m p l i c i t y .  T h is  s i m p l i c i t y  e le m e n t i s  w hat makes them 
i n t u i t i v e l y  c o m p e l l in g ,  and i t  c o n s t i t u t e s  good re a s o n  
f o r  a c c e p t in g  th e  p r i n c i p l e  (S*) w hich  e x p l i c a t e s  them.

Take th e  p r i n c i p l e  (N ). When we a s s e r t  t h a t  p a in  
i s  'n o t h i n g  more t h a n '  n e u r a l  p r o p e r t y  P, t h e r e  i s  an 
obv io u s  s u g g e s t io n  t h a t  t h e  r e l a t i o n  betw een  th e  p r o p e r ­
t i e s  i s  more in t i m a t e  th a n  i t  would be i f  th e  a s s e r t i o n  
were f a l s e .  I n  a d d i t i o n ,  th e  a s s e r t i o n  c o n n o te s  t h a t  a  
t h e o r y  w hich  p o s t u l a t e s  t h i s  i n t i m a t e  r e l a t i o n  i s  s im p le r  
th a n  a  t h e o r y  w hich  does n o t .  T h is  c o n n o ta t i o n  o f  s im p l i  
c i t y  i s  r e - i n f o r c e d  by p r i n c i p l e s  (D) and ( F ) i  we d o n ' t  
need  to  t r e a t  t h e  law c o n n e c t in g  p a i n  and p r o p e r t y  P as  
a  fu n d a m e n ta l  law ; i t s  t r u t h  i s  d e te rm in e d  by t h e  law s o f  

. n a t u r a l  s c i e n c e  a lo n e .  (E) c o n n o te s  s i m p l i c i t y  a s  w e l l  
i n  s u g g e s t in g  t h a t  i t ’ s c l e a r l y  o u t  o f  p la c e  t o  a sk  why 
th e  two p r o p e r t i e s  a r e  c o r r e l a t e d ,

(S * ) ,  I  have a l l e g e d ,  e x p l i c a t e s  t h e s e  c l o s e l y  
c o n n e c te d  i n t u i t i o n s .  I t  d e s c r i b e s  th e  i n t i m a t e  co n n ec ­
t i o n  be tw een  p a in  and n e u r a l  p r o p e r t y  P i n  te rm s  o f  
e x t e n s io n s  o f  th e  two p r o p e r t i e s  in  p o s s i b l e  w o rld s  
o t h e r  th a n  th e  a c t u a l  w o r ld .  The s u g g e s t io n  i s  t h a t  th e
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e x te n s io n s  do n o t  d iv e rg e  from  one a n o t h e r  in  any  K -w orld 
where th e  fu n d a m e n ta l  law s o f  n a t u r a l  s c ie n c e  o b t a i n .  ,

I n  c l a im in g  t h a t  a  t h e o r y  w hich p o s t u l a t e s  t h i s  
n o n -d iv e rg e n c e  o f  e x te n s io n s  i s  s im p le r  th a n  one which 
does n o t ,  I  am n o t  in v o k in g  th e  t r a d i t i o n a l  m easu res  o f  
s i m p l i c i t y t  o n t o l o g i c a l  p a rs im o n y , i n d u c t iv e  s i m p l i c i t y ,  
o r  th e  ty p e  o f  s i m p l i c i t y  d e s c r ib e d  by Goodman.3 An 
o n t o l o g i c a l  p a rs im o n y  arg u m en t would r e q u i r e  us t o  id e n ­
t i f y  phenom enal p r o p e r t i e s  w i th  t h e i r  p h y s i c a l  c o r r e l a t e s ,  
th e r e b y  e f f e c t i n g  a  s y s t e m a t i c  r e d u c t i o n  in  th e  number o f  
d i s t i n c t  p r o p e r ty - k i n d s  t h a t  a r e  co u n ten an c ed  by th e o r y .  
But I  have a l r e a d y  a rg u ed  a g a i n s t  su ch  i d e n t i f i c a t i o n  i n  
t h i s  c a s e .  I n d u c t iv e  s i m p l i c i t y  i s  co n ce rn ed  w i th  " th e  
p rob lem  o f  c u rv e  f i t t i n g " — th e  p rob lem  o f  " in d u c in g "  th e  
s i m p l e s t  ( " s m o o th e s t" )  cu rv e  o r  f u n c t io n  t h a t ’s d e s c r i p ­
t i v e  o f  a  body o f  e m p i r i c a l  d a t a .  I n d u c t iv e  s i m p l i c i t y  
i s n ' t  r e l e v a n t  t o  (S# ) ,  b e c a u se  th e  q u e s t i o n  we f a c e  r e ­
g a r d in g  (S*) i s  w h e th e r  o r  n o t  t h e r e  a r e  r e l e v a n t  p o s s i b l e  
w o rld s  i n  which th e  e m p i r i c a l  d a t a  changes i n  c e r t a i n  ways 
—s p e c i f i c a l l y ,  w h e th e r  t h e r e  a r e  r e l e v a n t  K -w orlds where 
d i f f e r e n t  p s y c h o p h y s ic a l  c o r r e l a t i o n s  o b t a i n .  Goodman's 
a p p ro ach  m easu res  th e  s i m p l i c i t y  o f  p r e d i c a t e  b a s e s  o f  
d e s c r i p t i o n a l  sy s tem s  o r  t h e o r i e s ,  i n  te rm s o f  c e r t a i n  
fo rm a l  p r o p e r t i e s  o f  th e  p r e d i c a t e s .  T h is  ty p e  o f  s im ­
p l i c i t y  i s n ' t  r e l e v a n t  t o  (S# ) e i t h e r ,  s in c e  we a r e  n o t  
e n v i s io n in g  p o s s i b l e  w o rld s  whose d e s c r i p t i o n  r e q u i r e s  
d i f f e r e n t  p r e d i c a t e s .  R a th e r ,  th e  q u e s t i o n  i s  w h e th e r  
t h e r e  a r e  r e l e v a n t  w o rld s  w i th  d i f f e r e n t  p s y c h o p h y s ic a l  
c o n n e c t io n s  th a n  o u rs ;  su ch  c o r r e l a t i o n s  would in v o lv e  no 
new d e s c r i p t i v e  v o c a b u la ry .

My c la im  i s  t h a t  s u p e rv e n ie n c e  i s  i t s e l f  a  ty p e  o f  
s i m p l i c i t y ,  d i s t i n c t  from  th e  ty p e s  j u s t  m e n tio n e d . How 
can  t h i s  c la im  be j u s t i f i e d ?  To b e g in  w i th ,  (S*) p a s s e s  
th e  t e s t  o f  i n t u i t i o n .  I t  i s  backed  by th e  I n t u i t i o n s  
(N), (R ), (F ) ,  (D ), and (E ) .  And th e s e  i n t u i t i o n s  them­
s e l v e s  a l l  co n n o te  s i m p l i c i t y ,  a s  we saw.
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But t h e r e  i s  a  more d i r e c t  way to  b r in g  o u t  th e  
f a c t  t h a t  s u p e rv e n ie n c e  i s  a  ty p e  o f  s i m p l i c i t y .  Suppose , 
t h a t  phenom enal p r o p e r t i e s  a r e  n o t  s u p e r v e n ie n t  on t h e i r  
p h y s i c a l  c o r r e l a t e s .  T h is  means t h a t  t h e r e  a r e  p o s s i b l e  
w o rld s  w hich  a r e  j u s t  l i k e  o u rs  a t  th e  p h y s i c a l  l e v e l ,  
b u t  in  w hich  th e  p h e n o m e n a l-p h y s ic a l  c o r r e l a t i o n  laws 
a r e  d i f f e r e n t .  Now, as soon as  we a d m it  such  p o s s i b l e  
w o r ld s ,  th e  f o l lo w in g  q u e s t i o n  u n a v o id a b ly  a r i s e s t  why 
a r e  th e  p s y c h o p h y s ic a l  c o r r e l a t i o n s  th e  way th e y  a r e  in  
our w orld?  I f  t h e y  co u ld  have been  d i f f e r e n t  w i th o u t  
any  accompanying, d i f f e r e n c e s  i n  th e  p h y s i c a l  a s p e c t s  o f  
th e  w o r ld ,  th e n  w hat e x p l a n a t io n  i s  t h e r e  f o r  t h e i r  b e in g  
a s  th e y  a r e ?

We w i l l  be t o l d ,  o f  c o u r s e ,  t h a t  t h i s  q u e s t i o n  i s  
u n r e a s o n a b le .  P s y c h o p h y s ic a l  c o r r e l a t i o n  law s a r e  f u n ­
d a m e n ta l  law s o f  n a t u r e i  th e y  have  no f u r t h e r  e x p la n a ­
t i o n  on t h e  b a s i s  o f  p r i o r  la w s ,  j u s t  a s  th e  law s o f  
m ic ro p h y s ic s  have no f u r t h e r  e x p l a n a t io n .

But t h i s  r e p l y  i s  n o t  s a t i s f y i n g .  P s y c h o p h y s ic a l  
law s a re  j u s t  to o  e a r l y  an end to  e x p l a n a t io n .  The con ­
n e c t i o n  betw een  c o n s c io u s n e s s  and  th e  p h y s i c a l  w o rld  b e ­
comes i n o r d i n a t e l y  p u z z l in g ,  i f  t h i s  c o n n e c t io n  can  d i f f e r  
in  p o s s i b l e  w o rld s  whose p h y s i c a l  a s p e c t s  a r e  j u s t  l i k e  
o u r s .  We a r e  p u z z le d  by th e  f a c t  t h a t  we have o u r  p a r ­
t i c u l a r  p s y c h o p h y s ic a l  law s and n o t  o t h e r s ,  g iv e n  t h a t  
o th e r s  a r e  p e r f e c t l y  c o m p a t ib le  w i th  th e  p h y s i c a l  a s p e c t s  
o f  th e  w o r ld .  We f e e l  th e  need  f o r  an e x p l a n a t io n  o f  
t h i s  f a c t ,  b u t  no e x p la n a t io n  i s  fo r th c o m in g .  I f  pheno­
m enal p r o p e r t i e s  a r e  n o t  s u p e r v e n i e n t ,  th e n  we m ust a c ­
c e p t  p s y c h o p h y s ic a l  law s a s  fu n d a m e n ta l  and u n e x p la in a b le .

Our p u zz lem en t i s  rem oved, on th e  o th e r  han d , i f  
we a d o p t th e  s u p e rv e n ie n c e  p r i n c i p l e  f o r  phenom enal p r o ­
p e r t i e s .  There i s  no im p u lse  t o  a sk  why th e  a c t u a l  
p s y c h o p h y s ic a l  c o r r e l a t i o n s  o b t a i n  r a t h e r  th a n  o t h e r s ,  
s i n c e  no o th e r s  a r e  p o s s i b l e  r e l a t i v e  to  th e  t r u t h  o f  
th e  fu n d a m e n ta l  law s o f  n a t u r a l  s c i e n c e .  The key f a c t o r
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in  *the s i m p l i c i t y  o f  s u p e rv e n ie n c e  i s  t h a t  i t  e l i m i n a t e s  
p u z z le m e n t  a b o u t  th e  c o n n e c t io n s  o f  th e  phenom enal to  > 
th e  p h y s i c a l .

S c i e n t i f i c  e x p l a n a t io n  m ust come t o  an end w i th in  
u n i f i e d  s c i e n c e .  C e r t a i n  p r i n c i p l e s  m ust be a c c e p te d  as  
fu n d a m e n ta l  and u n e x p l a in a b le ,  a s  th e  b a s i s  f o r  th e  
o t h e r s .  But we a r e  n o t  co m p e lled  to  c o n c lu d e  t h a t  we 
have re a c h e d  th e  end o f  e x p l a n a t io n  u n t i l  we come to  
th e  l e v e l  o f  s c i e n t i f i c  p r i n c i p l e s  w hich  g overn  th e  u l t i ­
m ate in d eco m p o sab le  e n t i t i e s  o f  o u r  w o r ld .  Our u n i f i e d  
s c i e n c e  w i l l  be s im p le r  i f  we do n o t  d e c l a r e  an end to  
s c i e n t i f i c  e x p l a n a t io n  u n t i l  we a r e  co m p e lled  to  do s o .

I f  we a d o p t  th e  s u p e rv e n ie n c e  p r i n c i p l e ,  th e n  
th e  i n s t a n c i n g  o f  phenom enal p r o p e r t i e s  can  be v iew ed 
a s  th e  " i n n e r  a s p e c t "  o f  th e  i n s t a n c i n g  o f  th e  c o r r e l a t e d  
p h y s i c a l  p r o p e r t i e s .  I . e . ,  i t  i s  th e  n a t u r e  o f  n e u r a l  
p r o p e r t y  P t h a t  i t s  i n s t a n c e s  in v o lv e  th e  "raw f e e l "  o f  
p a in ?  t h i s  raw f e e l  i s  n o t  a  p a r t  o f  th e  n a t u r e  o f  any 
o t h e r  p r o p e r t y  co u n ten an c ed  by  n a t u r a l  s c i e n c e .  To sa y  
t h a t  p a in  i s  th e  " i n n e r  a s p e c t , "  o r  p a r t  o f  th e  " n a t u r e , "  
o f  p r o p e r t y  P i s  t o  s a y  t h a t  th e  l i n k  betw een  th e  two i s  
s t r o n g e r  th a n  mere n o m o lo g ic a l  c o r r e l a t i o n .  And i t  i s  
s t r o n g e r ,  a c c o r d in g  to  th e  s u p e rv e n ie n c e  p r i n c i p l e *  th e y  
a r e  c o - e x t e n s iv e  in  a l l  r e l e v a n t  K -w o r ld s .

T h is  c o m p le te s  th e  s i m p l i c i t y  and c o n c e p tu a l  con ­
s e r v a t i s m  a rgum en ts  f o r  th e  s u p e rv e n ie n c e  o f  phenom enal 
p r o p e r t i e s  upon th e  p h y s i c a l  p r o p e r t i e s  w i th  w hich  th e y  
a r e  n o m o lo g ic a l ly  c o r r e l a t e d .  I t  m ust be a d m i t te d  t h a t  
th e  a rg u m en ts  a r e  l e s s  c o n c lu s iv e  th a n  th o s e  g iv e n  e a r ­
l i e r  f o r  s u p e rv e n ie n c e  in  o t h e r  i n s t a n c e s  o f  m ic ro re d u c ­
t i o n .  But i t  does n o t  a p p e a r  t h a t  s t r o n g e r  a rgum en ts  
can  be g iv e n  in  t h e  phenom enal c a s e .  The s h a rp  l a c k  o f  
c o n t i n u i t y  be tw een  th e  phenom enal and th e  m ic ro p h y s ic a l  
p r e c lu d e s  any  s t r o n g e r  a rg u m en t.  S p e c i f i c a l l y ,  i t  
p r e c l u d e s  any argum ent b a se d  on l i m i t a t i o n s  in  w hat can  
be im ag in ed ; i t  i s  f a i r l y  e a s y  to  im ag ine  d i f f e r e n t  c o r ­
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r e l a t i o n  laws o b t a in in g  th a n  th e  ones which a c t u a l l y  
do o b t a i n ,  p r e c i s e l y  b ec au se  t h e  phenom enal d im e n s io n  i s  > 
so* d i s s i m i l a r  from  th e  p h y s i c a l .

But a l th o u g h  a  s t r o n g e r  a rgum en t i s  n o t  p o s s i b l e  
b ec au se  o f  t h i s  gap in  c o n t i n u i t y  betw een  th e  phenom enal 
and th e  p h y s i c a l ,  i t  does n o t  a p p e a r  t h a t  a  s t r o n g e r  
argum ent i s  n ee d ed . The s u p e rv e n ie n c e  p r i n c i p l e  i s  su p ­
p o r t e d  by  s e v e r a l  c o m p e ll in g  i n t u i t i v e  p r i n c i p l e s ,  i t  
a f f o r d s  a  s i g n i f i c a n t  d e g re e  o f  s i m p l i c i t y  t o  o u r  e n v i ­
s io n e d  U n i f ie d  S c ie n c e ,  and a d o p t in g  th e  p r i n c i p l e  i s  
c o n c e p tu a l ly  more c o n s e r v a t iv e  th a n  f a i l u r e  t o  do s o .  
T h e re fo re  we sh o u ld  a d o p t  th e  p r i n c i p l e ,  w i th  r e s p e c t  
t o  th e  th e o r e t i c a l - p h e n o m e n a l  c o n n e c t in g  p r i n c i p l e s  o f  
u n i f i e d  s c i e n c e .

S e c t io n  3

We now fo c u s  on th e  s u b j e c t  o f  c o g n i t i v e  and v o ­
l i t i o n a l  m e n ta l  p r o p e r t i e s ,  a s  a g a i n s t  phenom enal p r o ­
p e r t i e s .  'C o g n i t i v e '  a p p l i e s  t o  p r o p e r t i e s  l i k e  ' i s  
t h i n k i n g  o f  V ie n n a ' ,  'knows t h a t  th e  e a r t h  i s  r o u n d ' ,  and 
'b e l i e v e s  t h a t  th e  moon i s  i n h a b i t e d ' .  Examples o f  
v o l i t i o n a l  p r o p e r t i e s  a r e  'w a n ts  an i c e  cream c o n e ' ,
'h o p e s  t o  win th e  r a c e ' ,  and ' i n t e n d s  to  l e a v e ' .  In  
g e n e r a l ,  i t  a p p e a rs  t h a t  c o g n i t i v e  and v o l i t i o n a l  p r o ­
p e r t i e s  f a l l  w i t h i n  th e  c l a s s  o f  s o - c a l l e d  " p r o p o s i t i o n a l  
a t t i t u d e s . "  I  s h a l l  d i s c u s s ,  r a t h e r  s p e c u l a t i v e l y ,  th e  
r e l a t i o n s h i p  t h a t  p sy c h o lo g y  m ig h t  be e x p e c te d  to  b e a r  
t o  th e  p r o p e r t i e s  co u n ten a n c e d  by n a t u r a l  s c i e n c e ,  in  
l i g h t  o f  th e  p e r v a s iv e  p r e s e n c e  o f  c o g n i t i v e  and v o l i ­
t i o n a l  n o t io n s  w i th in  p s y c h o lo g ic a l  th e o r y .  I  s h a l l  
s u g g e s t  s e v e r a l  r e a s o n s  f o r  t h i n k i n g  i t  u n l i k e l y  t h a t  
th e  c o g n i t i v e  and v o l i t i o n a l  e le m e n ts  o f  p sy c h o lo g y  a r e  
s t r o n g - N a g e l - r e d u c i b l e  t o  n a t u r a l  s c i e n c e .  I  w i l l  th e n  
d e s c r i b e  a  w eaker s o r t  o f  r e d u c t i o n ,  a k in  t o  weak N age l 
r e d u c t i o n ,  w hich  i s  more l i k e l y  to  be o b t a in a b l e  in  th e
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c a s e  o f  p sy c h o lo g y .  F i n a l l y ,  I  w i l l  co n te n d  t h a t  th e  
s u p e rv e n ie n c e  p r i n c i p l e  a p p l i e s  w i th  r e s p e c t  t o  t h e  c o n -  > 
n e c t i n g  p r i n c i p l e s  in v o lv e d  i n  t h i s  w eaker ty p e  o f  r e d u c ­
tion*, j u s t  a s  i t  a p p l i e s  t o  c a s e s  o f  s t r o n g  N age l r e d u c ­
t i o n .  (Much o f  w hat I  s h a l l  s a y  a b o u t  p sy c h o lo g y  may be 
a p p l i c a b l e  t o  th e  more g e n e r a l  p rob lem  o f  th e  r e d u c t i o n  
o f  s o c i a l  s c i e n c e  t h e o r i e s  t o  t h e o r i e s  in  n a t u r a l  s c i e n c e ,  
i n  l i g h t  o f  th e  p e r v a s iv e  p r e s e n c e  o f  c o g n i t i v e  and v o ­
l i t i o n a l  c o n c e p ts  th r o u g h o u t  s o c i a l  s c i e n c e . )

A number o f  r e a s o n s  have been  g iv e n  by v a r io u s  
a u th o r s  f o r  t h i n k i n g  t h a t  c o g n i t i v e  and v o l i t i o n a l  p r o ­
p e r t i e s  d i f f e r  i n  fu n d a m e n ta l  ways from t h e  p r o p e r t i e s  
c o u n ten an c e d  by th e  n a t u r a l  s c i e n c e s ,  and hence  t h a t  
p sy c h o lo g y  i t s e l f  d i f f e r s  fu n d a m e n ta l ly  from  th e  n a t u r a l  
s c i e n c e s .  Among th e  a l l e g e d  d i f f e r e n c e s  a r e  t h e s e t 1) 
There a r e  no p r e c i s e  laws in v o lv in g  c o g n i t i v e  and v o l i ­
t i o n a l  p r o p e r t i e s ;  2 )  Many o f  th e  p r i n c i p l e s  c o n c e rn in g  
th e s e  p r o p e r t i e s  t h a t  come c l o s e s t  t o  b e in g  " la w l ik e "  
a r e  v i r t u a l  a n a l y t i c  t r u t h s ;  3) There i s  no n e a t  mapping 
o f  t h e s e  p r o p e r t i e s  on to  th e  p r o p e r t i e s  co u n ten a n c e d  by 
n a t u r a l  s c i e n c e ;  *0 These p r o p e r t i e s  p o s s e s s  i n t e n t i o n a -  
l i t y ;  and 5) S ta te m e n ts  a s c r i b i n g  th e s e  p r o p e r t i e s  to  
t h in g s  c o n t a in  opaque c o n t e x t s .

I n  l i g h t  o f  such  c l a im s ,  f o u r  g e n e r a l  s t a n c e s  a r e  
p o s s i b l e .  One can  ta k e  th e  view  t h a t  p sy c h o lo g y  i s  n o t  
fu n d a m e n ta l ly  d i f f e r e n t  from  n a t u r a l  s c i e n c e ,  and th e n  
e i t h e r  a c c e p t  o r  r e j e c t  th e  h y p o th e s i s  t h a t  p sy c h o lo g y  
i s  r e d u c i b l e  to  n a t u r a l  s c i e n c e .  Or, one can  concede 
t h a t  t h e r e  do e x i s t  fu n d a m e n ta l  d i f f e r e n c e s ,  and th e n  
e i t h e r  a c c e p t  o r  r e j e c t  th e  r e d u c i b i l i t y  t h e s i s .  N o tic e  
t h a t  th e  f o u r t h  p o s i t i o n  i s  c o m p a t ib le  w i th  U n ity  o f  
S c ie n c e ,  i f  we a r e  w i l l i n g  to  d i s p e n s e  u l t i m a t e l y  w i th  
c o g n i t i v e  and v o l i t i o n a l  n o t io n s  in  s c i e n c e .  Q u in e , f o r  
exam ple , a d o p ts  th e  v iew  t h a t  th e  i n t e n t i o n a l i t y  o f  
t h e s e  n o t io n s  and t h e i r  te n d e n c y  to  c r e a t e  opaque c o n ­
t e x t s  p l a c e  them o u t s i d e  o f  o b j e c t i v e  s c i e n c e . ^  And
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he e v i d e n t l y  h o ld s  t h a t  a  r e d u c t io n  o f  an i n t e n t i o n a l  
p s y c h o lo g ic a l  t h e o r y  t o  n a t u r a l  s c i e n c e  would n o t  he 
p o s s i b l e ,  b e c a u se  o f  h i s  p r i n c i p l e  o f  th e  in d e te rm in a c y  
o f  t r a n s l a t i o n . ^  But he t a k e s  t h i s  r e s u l t  t o  show th e  
" b a s e l e s s n e s s  o f  i n t e n t i o n a l  id iom s and t h e  e m p tin e s s  
o f  a  s c i e n c e  o f  i n t e n t i o n , "  r a t h e r  th a n  t h e  im p o r ta n ce  
o f  an autonomous and i r r e d u c i b l e  s c ie n c e  o f  i n t e n t i o n .

Q u in e 's  p o s i t i o n  seems t o  me t o  be u n n e c e s s a r i l y  
a u s t e r e .  I t  i s  n o t  c l e a r  to  me w hat th e  d o c t r i n e  o f  i n ­
d e te rm in a c y  o f  t r a n s l a t i o n  im p l ie s  w i th  r e s p e c t  to  th e  
q u e s t i o n  o f  r e d u c in g  i n t e n t i o n a l  p sy c h o lo g y  t o  n a t u r a l  
s c i e n c e ,  and I  am n o t  an  a d v o c a te  o f  t h i s  d o c t r i n e  in  
any  c a s e . ^  M oreover, i t  seems t h a t  i n t e n t i o n a l  n o t io n s  
a r e  q u i t e  c e n t r a l l y  e n t r e n c h e d  in  p sy c h o lo g y  a s  we know 
i t  to d a y ,  and i n  many o t h e r  s o c i a l  s c i e n c e s  a s  w e l l . 7 
S k i n n e r ' s  a t t e m p t  to  found  a  n o n - i n t e n t i o n a l  s c i e n c e  o f  
b e h a v io r  i s  one n o t a b l e  e x c e p t io n ,  b u t  so  f a r  th e  a t ­
te m p ts  t o  p ro d u ce  an a u s t e r e  s t im u lu s - r e s p o n s e  s c i e n c e

Q
have been  r a t h e r  u n s u c c e s s f u l .

On th e  o t h e r  han d , i t  re m a in s  t r u e  t h a t  t h e r e  a r e  
a s p e c t s  o f  i n t e n t i o n a l  p sy c h o lo g y  w hich  r e n d e r  i t  q u i t e  
d i f f e r e n t  from  th e  n a t u r a l  s c i e n c e s ,  and w hich s u g g e s t  
t h a t  s t r o n g  N a g e l - r e d u c i b i l i t y  i s  u n l i k e l y .  We w i l l  
fo c u s  on t h e  f i r s t  t h r e e  o f  th e  f i v e  a s p e c t s  m en tio n ed  
above . F i r s t ,  c o n s id e r  th e  c o n j e c t u r e  t h a t  t h e r e  a r e  
few f u l l y  p r e c i s e  laws in v o lv i n g  i n t e n t i o n a l  p r o p e r t i e s .  
The s u g g e s t io n  i s  t h a t  " te n d e n c y  law s"  and v e r y  vague 
g e n e r a l  law s a r e  l i k e l y  to  be th e  b e s t  t h a t  we can  do i n  
t h i s  re a lm . C o g n i t iv e  and v o l i t i o n a l  c o n c e p ts ,  w i th  
t h e i r  o r i g i n s  in  o u r  common-sense c o n c e p tu a l  scheme and 
t h e i r  r e l a t i v e l y  lo o s e  c o n d i t i o n s  o f  a p p l i c a b i l i t y ,  a r c  
p e rh a p s  i n h e r e n t l y  l a c k i n g  in  p r e c i s i o n .  I f  s o ,  th e n  we 
c a n n o t  e x p e c t  t o  d i s c o v e r  p r e c i s e ,  e x c e p t i o n l e s s ,  u n i ­
v e r s a l  law s in v o lv in g  t h e s e  c o n c e p t s .  The m u c h -d is c u s se d  
l a c k  o f  p r e c i s e  law s i n  th e  s o c i a l  s c i e n c e s  i s  p e rh a p s  
i n e v i t a b l e ,  i n  l i g h t  o f  th e  c o n c e p ts  t h a t  a r e  em ployed.
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G iven t h i s  l a c k  o f  la w s ,  and g iv e n  th e  common-sense 
o r i g i n s  o f  many o f  o u r  i n t e n t i o n a l  n o t i o n s ,  i t  seems •> 
p l a u s i b l e  to  c o n j e c t u r e  t h a t  t h e r e  in d e e d  a re  i n h e r e n t  
l i m i t a t i o n s  on th e  d e g re e  t o  w hich th e  g e n e r a l i z a t i o n s  
o f  i n t e n t i o n a l  p sy c h o lo g y  can  be im proved .

I n  D a v id s o n 's  t e rm in o lo g y ,  th e  c o n j e c t u r e  i s  t h a t  
t h e  g e n e r a l i z a t i o n s  o f  i n t e n t i o n a l  p sy c h o lo g y  a r e  " h e t e -  
ro n o m ic ,"  a s  a g a i n s t  th e  "homonomic" g e n e r a l i z a t i o n s  we 
f i n d  i n  th e  b a s i c  n a t u r a l  s c i e n c e s .  The d i s t i n c t i o n  i s  
a s  f o l lo w s i

On th e  one hand , t h e r e  a r e  g e n e r a l i z a t i o n s  
whose p o s i t i v e  i n s t a n c e s  g iv e  us r e a s o n  to  
b e l i e v e  th e  g e n e r a l i z a t i o n  i t s e l f  c o u ld  be 
improved by a d d in g  f u r t h e r  p r o v i s o s  and 
c o n d i t io n s  s t a t e d  in  th e  same g e n e r a l  v o ­
c a b u la r y  as  th e  o r i g i n a l  g e n e r a l i z a t i o n .
Such a  g e n e r a l i z a t i o n  p o i n t s  t o  th e  form 
and v o c a b u la ry  o f  th e  f i n i s h e d  law : we
s a y  t h a t  i t  i s  a  homonomic g e n e r a l i z a t i o n .
On th e  o t h e r  hand t h e r e  a r e  g e n e r a l i z a t i o n s  
which when i n s t a n t i a t e d  may g iv e  us r e a s o n  
to  b e l i e v e  t h e r e  i s  a  p r e c i s e  law a t  work, 
b u t  one t h a t  can be s t a t e d  o n ly  by s h i f t i n g  
t o  a  d i f f e r e n t  v o c a b u la r y .  We may c a l l  
such  g e n e r a l i z a t i o n s  h e te ro n o m ic .9

T h is  p a s s a g e  from  D avidson  a l s o  p o i n t s  t o  th e  r e ­
l a t i o n  be tw een  th e  h e te ro n o m ic  c h a r a c t e r  o f  p s y c h o lo g ic a l  
g e n e r a l i z a t i o n s  and th e  t h e s i s  t h a t  p sy c h o lo g y  i s  r e d u ­
c i b l e  t o  n a t u r a l  s c i e n c e .  F o r ,  i f  th e  p r e c i s e  laws u n d e r ­
l y i n g  o u r  p s y c h o lo g ic a l  g e n e r a l i z a t i o n s  a r e  n o t  w i th in  
t h e  domain o f  p sy c h o lo g y  i t s e l f ,  th e y  m ust be fo rm u la b le  
a t  th e  l e v e l  o f  th e  n a t u r a l  s c i e n c e s .  T h is  u n iq u e  a s p e c t  
o f  i n t e n t i o n a l  p sy c h o lo g y  r e n d e r s  r e d u c i b i l i t y  a l l  th e  
more l i k e l y .  The form w hich  r e d u c t i o n  i s  l i k e l y  t o  t a k e ,  
how ever, i s  n o t  t h a t  o f  th e  s t r o n g  N agel m odel. No n e a t  
o n e - to -o n e  isom orphism  i s  to  be e x p e c te d  betw een p sy c h o ­
l o g i c a l  p r o p e r t i e s  and m ic r o p h y s ic a l  p r o p e r t i e s ,  s in c e  
i n t e n t i o n a l  p sy c h o lo g y  l a c k s  th e  p r e c i s i o n  o f  n a t u r a l  
s c i e n c e .
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The second  c o n j e c t u r e  I  w ish  to  c o n s id e r  c o n c e rn in g  
i n t e n t i o n a l  p sy c h o lo g y  i s  th e  a s s e r t i o n  t h a t  many p s y c h o - > 
l o g i c a l  g e n e r a l i z a t i o n s  a r e  v i r t u a l  a n a l y t i c  t r u t h s ,  
r a t h e r  th a n  e m p i r i c a l l y  d i s c o n f i r m a b le  p r i n c i p l e s .  I t  i s  
s u g g e s te d  t h a t  th e  g e n e r a l i z a t i o n s  a r e  so  c e n t r a l  a  
p a r t  o f  o r d in a r y  c o n c e p tu a l  scheme t h a t  anyone who d e n ied  
them would l i k e l y  be ac c u se d  o f  f a i l i n g  to  u n d e r s ta n d  
th e  r e l e v a n t  c o n c e p ts .  The r e l a t i o n  betw een  i n t e n t i o n s ,  
b e l i e f s ,  and a c t i o n s  i s  o f t e n  c i t e d  a s  an exam ple . As 
A lan  Donagan p u t s  i t ,  "No c o n c e iv a b le  e m p i r i c a l  e v id e n c e  
would c o u n t  a g a i n s t  th e  p r o p o s i t i o n  t h a t  i f  you h o ld  to  
y o u r  i n t e n t i o n  t o  b r in g  so m e th in g  a b o u t ,  and b e l i e v e  t h a t  
you m ust ta k e  c e r t a i n  s t e p s  t o  do s o ,  th e n  you w i l l  t a k e  
th o s e  s t e p s  i f  you c a n . " l °  A n o th e r  example o f  such  a  
p s y c h o lo g ic a l  p r i n c i p l e  i s  t h i s : " I f ,  g iv e n  t h a t  x had
n o t  been  e x p e c t in g  p b u t  now s u d d e n ly  judged  t h a t  p would 
be th e  c a s e ,  x would f e e l  jo y ,  th e n  x w ants  p . " H

I  t h i n k  i t  m ust be a d m i t te d  t h a t  such  g e n e r a l i z a t i o n s  
do have th e  s t a t u s  o f  v i r t u a l  a n a l y t i c  t r u t h s .  T h e i r  
c e n t r a l i t y  in  o u r  c o n c e p tu a l  scheme i s  no a c c i d e n t t  we 
assume t h e i r  t r u t h  as  a  b a s i s  f o r  o u r  a s c r i p t i o n  o f  th e  
m e n ta l  p r o p e r t i e s  th e m s e lv e s .  In  t h i s  r e g a r d ,  th e y  con ­
t r a s t  r a t h e r  s h a r p l y  w i th  phenom enal p r o p e r t i e s , w hich 
we can  a s c r i b e  ( t o  o u r s e lv e s )  in d e p e n d e n t ly  o f  any a s ­
sumed c o n n e c t io n  to  o th e r  m e n ta l  p r o p e r t i e s  o r  to  s u b s e ­
q u e n t  b e h a v io r .  F o r  exam ple , th e  f a c t  t h a t  we te n d  t o  
av o id  p a i n  does n o t  c o u n t  as  a  v i r t u a l  a n a l y t i c  t r u t h ,  
s in c e  p a i n s  a r e  i d e n t i f i a b l e  in d e p e n d e n t ly  o f  t h e i r  
b e h a v i o r - d i s p o s i t i o n a l  c h a r a c t e r i s t i c s ,  by means o f  
t h e i r  'r a w  f e e l ' . ^

The r e l e v a n c e  o f  th e  v i r t u a l  a n a l y t i c i t y  o f  c e r t a i n  
p s y c h o lo g ic a l  g e n e r a l i z a t i o n s  to  th e  m ic r o r e d u c t io n  o f  
p sy c h o lo g y  w i l l  become c l e a r e r  be low . But f o r  th e  p r e ­
s e n t ,  we sh o u ld  n o te  t h a t  we may be a b l e  to  a r r i v e  a t  a  
s a t i s f a c t o r y  a c c o u n t  o f  r e d u c t i o n  w hich does n o t  m eet 
N a g e l 's  d e r i v a b i l i t y  r e q u i r e m e n t  w i th  r e g a r d  t o  th e s e
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l a w s . I f  th e  law s a r e  a n a l y t i c a l l y  t r u e , p e rh a p s  th e y  
d o n ' t  need  to  be d e r iv e d  from  more b a s i c  la w s .  :

A t h i r d  im p o r ta n t  c o n j e c t u r e  i s  t h a t  many c o g n i t i v e  
and v o l i t i o n a l  p r o p e r t i e s  do n o t  map n e a t l y  on to  any  
p h y s i c a l i s t i c  p r o p e r t i e s  co u n ten an ced  by n a t u r a l  s c i e n c e .  
There a r e  good re a s o n s  f o r  s u s p e c t i n g  t h a t  t h i s  i s  th e  
c a s e .  F i r s t ,  we a s c r i b e  t h e s e  p r o p e r t i e s  t o  p e o p le  u n d e r  
v a r i e d  and d i v e r s e  c i r c u m s ta n c e s ,  and th e  c o n d i t i o n s  o f  
a s c r i p t i o n  a r e  r a t h e r  l o o s e .  J u s t  im ag in e , f o r  exam ple , 
th e  b ro ad  ra n g e  o f  d i f f e r e n t  s i t u a t i o n s  in  w hich we m igh t 
s a y  o f  a  p e r s o n  ."He i s  t h i n k i n g  o f  V ien n a ."  S eco n d ly , 
t h e r e  i s  th e  c l o s e l y - r e l a t e d  f a c t  t h a t  i n s t a n c e s  o f  cog­
n i t i v e  and v o l i t i o n a l  p r o p e r t i e s  can  have q u i t e  d i f f e r e n t  
" c o n te n t s "  a t  d i f f e r e n t  t im e s .  One p e r s o n 's  t h i n k i n g  o f  
V ienna m ig h t  in v o lv e  a  v i v i d  r e c o l l e c t i o n  o f  th e  o p e ra  
house he saw t h e r e ,  a  second  p e r s o n ' s  m ig h t in v o lv e  con­
te m p la t io n  on th e  p l i g h t  o f  V ienna in  th e  second  w o rld  
w ar, and a  t h i r d  p e r s o n 's  m ig h t in v o lv e  th e  p la n n in g  o f  
a  s to p  a t  V ienna  i n  h i s  upcoming t r i p  to  E u ro p e . I n  
l i g h t  o f  su ch  d iv e r s e  p o s s i b l e  " c o n t e n t s , "  i t  i s  m ani­
f e s t l y  im p la u s ib le  to  su p p o se  t h a t  " i s  t h i n k i n g  o f  V ienna" 
c o r re s p o n d s  to  some u n iq u e  p h y s i c a l  p r o p e r t y  o f  th e  b r a in  
and c e n t r a l  n e rv o u s  sy s te m . And s i m i l a r l y  f o r  a  g r e a t  
many o t h e r  c o g n i t i v e  and v o l i t i o n a l  p r o p e r t i e s .

The i m p l i c a t i o n s  o f  t h i s  f a c t  f o r  th e  r e d u c i b i -  
l i t y  t h e s i s  a r e  c l e a r .  I f  t h e r e  i s  no u n iq u e  m apping o f  
such m e n ta l  p r o p e r t i e s  o n to  p h y s i c a l i s t i c  p r o p e r t i e s  o f  
n a t u r a l  s c i e n c e ,  th e n  we c a n n o t  e x p e c t  t o  o b ta in  th e  
b i c o n d i t i o n a l  p s y c h o p h y s ic a l  c o r r e l a t i o n  laws w hich a re  
needed  f o r  s t r o n g  N agel r e d u c t i o n .  R ed u c tio n  p resu m ab ly  
m ust ta k e  some w eaker form .

B efo re  t u r n i n g  t o  a  d e s c r i p t i o n  o f  th e  w eaker 
form  t h a t  seems a p p r o p r i a t e ,  l e t  me b r i e f l y  m en tio n  
some c o n n e c t io n s  between th e  above o b s e r v a t io n s  a b o u t  
i n t e n t i o n a l  p sy c h o lo g y  and some r e c e n t  work on th e  mind- 
body p ro b lem . The c a u s a l  t h e o r y  o f  th e  m e n ta l ,  a s  advo-
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c a te d  b y  D.M. A rm strong*^ and by David L e w i s , ^  has  
much i n  common w i th  th e  view  t h a t  many m e n ta l  n o t io n s  5 
b e lo n g  t o  a  common-sense c o n c e p tu a l  fram ew ork , many o f  
whose t r u t h s  a r e  v i r t u a l l y  a n a l y t i c .  The c a u s a l  th e o r y ,  
w hich  I  d i s c u s s e d  in  c h a p t e r  I I I  i n  c o n n e c t io n  w i th  
p r o p e r t y  i d e n t i t y ,  a s s e r t s  t h a t  c e r t a i n  m e n ta l  e v e n t -  
ty p e s  have d e f i n i t i v e  c a u s a l  r o l e s  1 t y p i c a l  c a u s e s  and 
t y p i c a l  e f f e c t s  u n d e r  v a r io u s  c i r c u m s ta n c e s ,  w hich  by 
a n a l y t i c  n e c e s s i t y  b e lo n g  to  a  m e n ta l  e v e n t - ty p e  and a r e  
j o i n t l y  d i s t i n c t i v e  o f  i t . *5 Thus, i t  c la im s  n o t  o n ly  
t h a t  t h e r e  a r e  a n a l y t i c  p r i n c i p l e s  in v o lv e d ,  b u t  a l s o  
t h a t  t h e s e  p r i n c i p l e s  a r e  s t r o n g  enough t o  p r o v id e  a  
f u l l  c h a r a c t e r i z a t i o n  o f  c e r t a i n  p s y c h o lo g ic a l  s t a t e s  in  
te rm s  o f  t h e i r  t y p i c a l  c a u s a l  c o n n e c t io n s  to  one a n o th e r ,  
and u l t i m a t e l y  t o  s e n s o ry  s t i m u l a t i o n  and b e h a v io r .

The c a u s a l  t h e o r y  a l s o  makes room f o r  th e  o t h e r  
two l i k e l y  c h a r a c t e r i s t i c s  o f  i n t e n t i o n a l  p sy c h o lo g y  
n o te d  above i th e  h e te ro n o m ic  c h a r a c t e r  o f  p s y c h o lo g ic a l  
g e n e r a l i z a t i o n s  and th e  l a c k  o f  a  n e a t  o n e - to -o n e  r e l a ­
t i o n s h i p  betw een i n t e n t i o n a l  m e n ta l  p r o p e r t i e s  and p h y s i ­
c a l  p r o p e r t i e s .  The l a t t e r  p o s s i b i l i t y  i s  a l lo w e d  b e ­
c a u se  t h e r e  may w e l l  be d i f f e r e n t  p h y s i c a l  p r o p e r t i e s  
w hich  can  occupy th e  c a u s a l  r o l e  t h a t ' s  d e f i n i t i v e  o f  a  
g iv e n  i n t e n t i o n a l  p r o p e r t y .  The p o s s i b i l i t y  o f  h e t e r o ­
nomic g e n e r a l i z a t i o n s  i s  a l lo w e d  f o r ,  b ec a u se  n o th in g  
i n  th e  c a u s a l  th e o r y  r u l e s  i t  o u t .

The f u n c t io n a l i s m  o f  P u t n a m , F o d o r , * ?  and 
D ennett*®  a l s o  h as  much in  common w i th  th e  view  t h a t  
i n t e n t i o n a l  m e n ta l  s t a t e s  a r e  c h a r a c t e r i z e d  l a r g e l y  by 
t h e i r  r o l e  in  v i r t u a l l y  a n a l y t i c  g e n e r a l i z a t i o n s  o f  o u r  
common-sense c o n c e p tu a l  schem e. P u tn am 's  a n a lo g y  b e ­
tw een th e  m e n ta l  s t a t e s  o f  p e r s o n s  and th e  l o g i c a l  s t a t e s  
o f  T u r in g  m ach ines can  be u n d e r s to o d  in  v a r io u s  w ays, 
some more l i t e r a l  and s p e c i f i c  th a n  o t h e r s . *9 But a t  
a  g e n e r a l  l e v e l ,  th e  a n a lo g y  s u g g e s t s  t h a t  m e n ta l  s t a t e s  
a r e  c h a r a c t e r i z e d  in  t h e  same g e n e r a l  way t h a t  l o g i c a l
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s t a t e s  o f  T u r in g  m achines a r e  c h a r a c t e r i z e d —v i z . ,  by 
t h e i r  r e l a t i o n  to  one a n o t h e r  and t o  ( s e n s o r y )  " in p u t "  •> 
and ( b e h a v i o r a l )  " o u t p u t , "  A t t h i s  l e v e l  o f  g e n e r a l i t y ,  
t h e  f u n c t i o n a l i s t  v ie w p o in t  m erges w i th  t h e  c a u s a l  th e o r y .  
Thus, my rem arks  a b o u t  th e  c o m p a t i b i l i t y  o f  th e  c a u s a l  
t h e o r y  w i th  th e  h e te ro n o m ic  n a t u r e  o f  p sy c h o lo g y  and 
w i th  th e  l a c k  o f  m e n ta l - p h y s i c a l  isom orph ism , a r e  a p ­
p l i c a b l e  h e r e  to o .

S e c t io n  k

What s o r t  o f  r e d u c i b i l i t y  o f  p sy c h o lo g y  t o  n a t u r a l  
s c i e n c e  m ig h t  we r e a s o n a b ly  e x p e c t ,  i n  l i g h t  o f  th e  
u n iq u e  f e a t u r e s  o f  p sy c h o lo g y  t h a t  we have been  d i s ­
c u s s in g ?  S t ro n g  N agel r e d u c t i o n  seems, r u l e d  o u t ,  as  we 
saw. I  s h a l l  s u g g e s t  i n  t h i s  s e c t i o n  t h a t  a  form o f  
weak N ag e l r e d u c i b i l i t y  seems f a i r l y  p l a u s i b l e .  The 
m o d i f i c a t i o n  r e s u l t s  from  a  w eaken ing  o f  th e  d e r i v a b i -  
l i t y  r e q u i r e m e n t .  Suppose we d ro p  t h i s  r e q u i r e m e n t  w i th  
r e s p e c t  to  a n a l y t i c  p s y c h o lo g ic a l  p r i n c i p l e s ,  p r e c i s e l y  
b e c a u se  th e s e  p r i n c i p l e s  a r e  t r u e  on th e  b a s i s  o f  t h e i r  
r o l e  i n  o u r  c o n c e p tu a l  schem e. We a r e  th e n  l e f t  w i th  
th e  t a s k  o f  c o n s t r u c t i n g  a  s e t  o f  c o n n e c t in g  p r i n c i p l e s  
betw een  n a t u r a l  s c i e n c e  and p sy c h o lo g y ,  such  t h a t  th e  
many n o n - a n a l y t i c  g e n e r a l i z a t i o n s  o f  p s y c h o lo g ic a l  th e o ry  
a r e  d e r i v a b l e  from  t h e s e  c o n n e c t in g  p r i n c i p l e s  i n  con ­
j u n c t i o n  w i th  s t a t e m e n t s  from  p h y s i c a l  th e o r y .

What form  s h a l l  t h e s e  c o n n e c t in g  p r i n c i p l e s  t a k e ,  
i f  th e y  a r e  n o t  to  be b i c o n d i t i o n a l s  t h a t  c o n n e c t  p r i m i ­
t i v e  p r e d i c a t e s  o f  i n t e n t i o n a l  p sy c h o lo g y  to  p r e d i c a t e s  
o f  n a t u r a l  s c i e n c e ?  An a l t e r n a t i v e  s c e n a r i o  t h a t  comes 
to  mind in v o lv e s  s t a t e m e n t s  o f  two g e n e r a l  s o r t s *  1) 
"one-w ay" c o r r e l a t i o n  p r i n c i p l e s ,  o f  th e  form 
" ( x ) ( I f  Px th e n  Mx)",  where *P* r e p r e s e n t s  a  p r e d i c a t e  
from  p h y s i c a l  t h e o r y  and 'M' r e p r e s e n t s  a  p r i m i t i v e  
i n t e n t i o n a l  p r e d i c a t e an(j g)  v a r i o u s  s t a t e m e n t s  a b o u t
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th e  scope  and c o m p le ten e ss  o f  th e  s e t  o f  law s i n  th e  
f i r s t  com ponent. Suppose, f o r  exam ple , t h a t  th e  f i r s t  
com ponent c o n ta in s  t h r e e  law s c o n n e c t in g  v a r io u s  p h y s i c a l  
p r o p e r t i e s  to  m e n ta l  p r o p e r t y  M^i ( x ) ( l f  P^x th e n  Mjx) ,  
( x ) ( I f  P2x th e n  M^x), and ( x ) ( l f  P-^x th e n  M^x).  And 
su p p o se  th e  second  component c o n ta in s  a  s t a t e m e n t  a s s e r ­
t i n g  t h a t  th e  p r o p e r t y  i s  u s u a l l y  ( th o u g h  n o t  n e c e s ­
s a r i l y  a lw a y s)  accom panied by one o r  a n o t h e r  o f  th e  
p h y s i c a l  p r o p e r t i e s  m en tioned  in  th e s e  t h r e e  la w s .  Now, 
i f  th e  two components c o n ta in e d  such  one-way c o r r e l a t i o n  
law s and " t y p i c a l  accom panim ent" s t a t e m e n t s  f o r  enough 
i n t e n t i o n a l  p r o p e r t i e s ,  th e n  i t  m ig h t be p o s s i b l e  to  
d e r iv e  th e  g e n e r a l  t e n d e n c y - s ta te m e n ts  o f  i n t e n t i o n a l  
p sy c h o lo g y  from some b ra n c h  o f  n a t u r a l  s c i e n c e .  I f  so ,  
th e n  a  form  o f  r e d u c t i o n  w i l l  have been a c h ie v e d .

The l i m i t i n g  c a s e  o f  a  " t y p i c a l  accom panim ent" 
s t a t e m e n t  would be an a s s e r t i o n  t h a t  i n s t a n c e s  o f  a  g iv e n  
m e n ta l  p r o p e r t y  a r e  a lw ays accom panied  by some member 
o f  th e  s e t  o f  p h y s i c a l  p r o p e r t i e s  m en tioned  in  th e  one­
way c o r r e l a t i o n  laws in v o lv in g  M^. But such  l i m i t i n g -  
c a s e  a s s e r t i o n s  would n o t  be n e c e s s a r y  in  o r d e r  to  d e r iv e  
p s y c h o l o g i c a l  g e n e r a l i s a t i o n s  w hich have th e  form  o f  non- 
u n i v e r s a l  te n d e n c y  s t a t e m e n t s .

C e r t a i n  a n a l y t i c  p s y c h o lo g ic a l  p r i n c i p l e s ,  on th e  
o t h e r  hand , do n o t  have th e  form  o f  te n d e n c y  s t a t e m e n t s .  
F o r  a l l  t h e i r  v a g u e n e s s ,  th e y  a r e  s t i l l  s t a t e d  i n  u n i ­
v e r s a l  fo rm . The r e a s o n  f o r  d ro p p in g  th e  d e r i v a b i l i t y  
r e q u i r e m e n t  w ith ' r e s p e c t  t o  them th u s  becomes c l e a r s  
o u r  s e t  o f  one-way c o n n e c t in g  law s may n o t  be c o m p le te .  
Thus, we may n o t  be a b le  to  a c t u a l l y  d e r i v e  c e r t a i n  
a n a l y t i c  p r i n c i p l e s .  But we know t h a t  t h e y ' r e  t r u e  an y ­
way, b e c a u se  o f  t h e i r  a n a l y t i c i t y .

I  t u r n  now t o  an  argum ent d e s ig n e d  to  show t h a t  
weak N age l r e d u c i b i l i t y  o f  t h i s  s o r t  does in d e ed  o b t a in ,  
how ever d i f f i c u l t  i t  m ig h t be to  e x h i b i t  an  a c t u a l  r e d u c ­
t i o n  o f  i n t e n t i o n a l  p sy c h o lo g y  i n  d e t a i l .  The argum en t
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i s  b a se d  on s e v e r a l  c r u c i a l  a s su m p tio n s*  1 )  The law s o f  
m ic ro p h y s ic s  rem a in  t r u e  o f  th e  b a s i c  m ic r o p h y s ic a l  
e n t i t i e s , no m a t t e r  how t h e s e  e n t i t i e s  a r e  g ro u p ed  t o ­
g e t h e r  i n t o  " h ig h e r  l e v e l s "  o f  i n t e g r a t i o n .  T hat i s ,  
th e  law s g o v e rn in g  th e  b a s i c  indecom posab le  e n t i t i e s  o f  
th e  u n iv e r s e  rem ain  in  f o r c e  even when th e s e  e n t i t i e s  
a r e  combined to  form  a tom s, o r  m o le c u le s ,  o r  c e l l s ,  o r  
m u l t i c e l l u l a r  o rg a n ism s , o r  l i v i n g  human b e in g s .  The 
law s a r e  n o t  a b r o g a te d  a t  h ig h  l e v e l s  o f  o r g a n i z a t i o n a l  
c o m p le x i ty .  2) I f  th e  b a s i c  law s o f  m ic ro p h y s ic s  a r e  
o n ly  s t a t i s t i c a l  i n  n a t u r e ,  th e n  t h i s  s t a t i s t i c a l  f a c t o r  
i s  n o t  e l im in a t e d  in  th e  b e h a v io r  o f  complex e n t i t i e s  
by th e  h i g h e r - l e v e l  law s g o v e rn in g  th o s e  e n t i t i e s .  (Thus, 
i f  a  p e r s o n  i s  o n ly  99*9 p e r  c e n t  l i k e l y  t o  p e r fo rm  a 
c e r t a i n  a c t  on th e  b a s i s  o f  h i s  p r e s e n t  p h y s i c a l  s t a t e ,  
th e  ch a n ce s  o f  h i s  d o in g  th e  a c t  a r e n ' t  in c r e a s e d  b e ­
c a u se  he i s  a l s o  i n  a  p a r t i c u l a r  p s y c h o lo g ic a l  s t a t e .
The law s o f  p sy c h o lo g y  d o n ' t  " f i l l  in "  th e  c a u s a l  gaps 
w hich  r e s u l t  from q u a n tu m - le v e l  in d e te r m in a c y . )  3) The 
a n a l y t i c  p r i n c i p l e s  i n v o lv in g  c o g n i t i v e  and v o l i t i o n a l  
p r o p e r t i e s  a r e  s u f f i c i e n t l y  r i c h  t o  g u a r a n te e  t h a t  such  
p r o p e r t i e s  can  be c h a r a c t e r i z e d  s o l e l y  in  te rm s o f  t h e i r  
t y p i c a l  c o n n e c t io n s  t o  one a n o t h e r ,  t o  phenom enal p r o ­
p e r t i e s ,  t o  s e n s o r y  i n p u t ,  and to  b e h a v io r  o u tp u t .  I . e . ,  
th e  a n a l y t i c  p r i n c i p l e s  p r o v id e  " f u n c t i o n a l "  c h a r a c t e r i ­
z a t i o n s  o f  c o g n i t i v e  and v o l i t i o n a l . p s y c h o l o g i c a l  p r o ­
p e r t i e s  .

The f i r s t  two o f  t h e s e  a s su m p tio n s  a r e  i m p l i c i t  
i n  a l l  th e  s ta n d a r d  r e d u c i b i l i t y  th e s e s *  s t r o n g  N ag e l,  
weak N ag e l ,  and Kemeny-Oppenheim. A r e d u c t i o n i s t  a lw ays 
assum es t h a t  th e  laws o f  th e  r e d u c in g  s c ie n c e  a r e  u n i ­
v e r s a l l y  t r u e  a t  a l l  l e v e l s  o f  i n t e g r a t i o n ,  o r  a t  l e a s t  
t h a t  w h a te v e r  d e g re e  o f  l a w l i k e  r e g u l a r i t y  t h a t  e x i s t s  
in  th e  u n i v e r s e  i s  a  r e s u l t  o f  th e s e  laws a lo n e .  On 
th e  b a s i s  o f  t h i s  a s s u m p tio n ,  th e  N a g e l - r e d u c t i o n i s t  
p ro c e e d s  t o  lo o k  f o r  c o n n e c t in g  p r i n c i p l e s  w hich w i l l
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a l lo w  a  d e r i v a t i o n  o f  h i g h e r  l e v e l  laws from th e  "basic 
t h e o r y .  The Kemeny-Oppenheim r e d u c t i o n i s t ,  on th e  b a s i s  
o f  th e  same a s su m p tio n ,  a t t e m p ts  t o  e x p la in  th e  o b s e r ­
v a b le  phenomena in v o lv in g  h i g h e r - l e v e l  e n t i t i e s  i n  te rm s 
o f  th e  b a s i c  th e o r y .

The t h i r d  a s su m p tio n  i s  a d m i t t e d ly  q u i t e  t e n t a t i v e .  
I n t e r e s t i n g  a t t e m p ts  i n  th e  d i r e c t i o n  o f  p r o v id in g  d e ­
t a i l e d  f u n c t i o n a l  c h a r a c t e r i z a t i o n s  o f  v a r io u s  ty p e s  o f  
m e n ta l  s t a t e s  have been  g iv e n  by A rm strong  and b y  D e n n e t t ,  
b u t  w h e th e r  o r  n o t  th e  program  can  be s u c c e s s f u l l y  c a r ­
r i e d  th ro u g h  rem ain s  to  be s e e n .  L e t  me em phasize , i n  
a d d i t i o n ,  t h a t  I  am t e n t a t i v e l y  a d o p t in g  a  f u n c t i o n a l i s t  
v ie w p o in t  o n ly  w i th  r e s p e c t  t o  c o g n i t i v e  and v o l i t i o n a l  
p r o p e r t i e s .  As I  have a l r e a d y  a rg u e d ,  i t  seems c l e a r  
t h a t  phenom enal s t a t e s  a r e  n o t  s u s c e p t i b l e  to  f u n c t i o n a l  
c h a r a c t e r i z a t i o n ,  s i n c e  t h e i r  d e f i n i t i v e  c h a r a c t e r i s t i c s  
a r e  t h e i r  e x p e r ie n c e d  "raw f e e l s . "21 A c c o rd in g ly ,  I  need  
n o t  deny t h a t  many c o g n i t i v e  and v o l i t i o n a l  p r o p e r t i e s  
o f t e n  a r e  in s t a n c e d  in  ways t h a t  in v o lv e  v i v i d  phenom enal 
c o n t e n t .  F o r  exam ple , i n s t a n c e s  o f  th e  p r o p e r t y  "w an tin g  
an i c e  cream  cone" m ig h t o f t e n  in c lu d e  a  v i v i d  s e n s o ry  
image o f  B r e s s l e r ' s  f o r  a  g iv e n  i n d i v i d u a l ,  and a  f e e l i n g  
o f  th e  "gnaw" o f  h u n g e r .  The f u n c t i o n a l i s t  c o n t e n t i o n  
i s  s im p ly  t h a t  th e  d e f i n i t i v e  f e a t u r e s  o f  such  a  want 
a r e  i t s  t e n d e n c ie s  to  p ro d u ce  f u r t h e r  m e n ta l  and b eh a­
v i o r a l  s t a t e s ,  r a t h e r  th a n  i t s  phenom enal accom panim ents.

G iven th e s e  t h r e e  a s s u m p t io n s ,  th e  argum en t p r o ­
ce ed s  a s  f o l lo w s .  C o n s id e r  f i r s t  th e  c a s e  o f  m e n ta l  
p r o p e r t i e s  which can  be a s s ig n e d  to  an o rgan ism  d i r e c t l y  
on th e  b a s i s  o f  i t s  d i s p o s i t i o n a l  t e n d e n c ie s  t o  c e r t a i n  
form s o f  o v e r t  b e h a v io r .  (W anting  t o  r a i s e  o n e 's  arm i s  
an  e x a m p le .)  Suppose a  p e r s o n  h as  su ch  a  p r o p e r t y ,  Mj_, 
a t  t im e tj_. Now, g iv e n  th e  a s su m p tio n  o f  th e  u n i v e r ­
s a l i t y  o f  b a s i c  p h y s i c a l  la w s ,  th e  p e r s o n  w i l l  a l s o  
i n s t a n t i a t e  some p h y s i c a l  p r o p e r t y  a t  tim e t ^ ,  which 
i t s e l f  i s  l i k e l y  to  g iv e  r i s e  t o  th e  r e l e v a n t  o v e r t
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"behavior. I . e . , . t h e r e  m ust be some p h y s i c a l  b a s i s  f o r  
th e  r e l e v a n t  d i s p o s i t i o n  to  overt b e h a v io r .  Now, s in c e  
th e  r e l e v a n t  d i s p o s i t i o n s  o f  th e  o rg an ism  a r e  t h e  b a s i s  
f o r  a s s i g n i n g  t o  i t  th e  m e n ta l  p r o p e r t y  , and s in c e  
th e  u n i v e r s a l i t y  o f  o u r  p h y s i c a l  law s g u a r a n te e s  t h a t  
th e s e  d i s p o s i t i o n s  a r e  p r e s e n t  w henever th e  o rgan ism  
h as  p r o p e r ty  , i t  f o l lo w s  t h a t  th e  o rgan ism  w i l l  have 

w henever i t  has P^. Thus, we a r e  g u a r a n te e d  th e  e x ­
i s t e n c e  o f  a  "one-way'' law , c o n n e c t in g  i n s t a n c e s  o f  P^ 
t o  s im u l ta n e o u s  i n s t a n c e s  o f  1 ^ .

Now c o n s id e r  a  m e n ta l  p r o p e r t y  Mg, which i s  a s ­
s ig n e d  t o  o rgan ism s on th e  b a s i s  o f  d i s p o s i t i o n a l  t e n ­
d e n c ie s  o f  th e  fo l lo w in g  two s o r t s :  a )  t e n d e n c i e s  to
o v e r t  b e h a v io r ,  and b) t e n d e n c i e s  to  r e s u l t  i n  m e n ta l  
p r o p e r t i e s  w hich  th e m se lv es  have d e f i n i t i v e  c o n n e c t io n s  
t o  c h a r a c t e r i s t i c  o v e r t  b e h a v io r .  The a rgum en t p ro c e e d s  
a s  b e f o r e , Suppose Mg a p p l i e s  t o  an  o rgan ism  a t  tim e 
t g .  Then th e  u n i v e r s a l i t y  o f  p h y s i c a l  law  g u a r a n te e s  
t h a t  t h e r e  i s  some u n d e r ly in g  p h y s i c a l  p r o p e r t y  Pg which 
te n d s  t o  c a u se  th e  r e l e v a n t  o v e r t  b e h a v io r ,  and w hich  a l ­
so  te n d s  to  ca u se  c e r t a i n  p h y s i c a l  s t a t e s  w hich them­
s e l v e s  a r e  r e l a t e d  v i a  one-way law s to  th e  m e n ta l  s t a t e s  
t o  w hich Mg i s  d i s p o s i t i o n a l l y  r e l a t e d .  Now, s i n c e  Pg 
w i l l  have th e  same d i s p o s i t i o n a l  t e n d e n c ie s  w henever i t  
i s  i n s t a n c e d ,  and s in c e  t h e s e  t e n d e n c i e s  a r e  d e f i n i t i v e  
f o r  th e  p re s e n c e  o f  Mg, we a r e  g u a r a n te e d  t h a t  Mg o cc u rs  
w henever Pg o c c u r s .

The argum ent p ro c e e d s  by an a lo g o u s  s t e p s ,  t o  i n ­
c lu d e  m e n ta l  p r o p e r t i e s  t h a t  a r e  p r o g r e s s i v e l y  f a r t h e r  
removed from d i r e c t  o v e r t  b e h a v io r  and w hich  have a n a ­
l y t i c  i n t e r c o n n e c t i o n s  w i th  i n c r e a s i n g  numbers o f  o t h e r  
m e n ta l  s t a t e s .  A lso , th e  same form  o f  argum ent can  be 
used  to  in c lu d e  c e r t a i n  a n a l y t i c  d i s p o s i t i o n a l  co n n e c ­
t i o n s  betw een  c o g n i t i v e  o r  v o l i t i o n a l  p r o p e r t i e s  and 
phenom enal p r o p e r t i e s , i f  we assume t h a t  phenom enal 
p r o p e r t i e s  a r e  th e m se lv es  c o n n e c te d  to  p h y s i c a l  p r o p e r t i e s
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a t  l e a s t  by  one-way la w s .  (The p r e s e n t  argum ent c a n n o t  
be u se d  t o  e s t a b l i s h  such  a  c o n n e c t io n ,  o f  c o u r s e ,  s in c e  J 
I  have  d e n ie d  t h a t  phenom enal p r o p e r t i e s  can  be fu n c ­
t i o n a l l y  c h a r a c t e r i z e d . )

The argum ent a s  j u s t  p r e s e n te d  made th e  a ssu m p tio n  
t h a t  i n t e n t i o n a l  p s y c h o lo g ic a l  p r o p e r t i e s  f a l l  i n t o  a  
s e q u e n c e ,  w i th  some i n t e n t i o n a l  p r o p e r t i e s  d i r e c t l y  
l i n k e d  to  p h y s i c a l  i n p u t  and o u tp u t ,  o th e r s  l i n k e d  to  
p h y s i c a l  i n p u t  and o u tp u t  o r  to  i n t e n t i o n a l  p r o p e r t i e s  
a t  t h e  f i r s t  l e v e l , s t i l l  o t h e r s  l i n k e d  to  p h y s i c a l  in p u t  
and o u tp u t  o r  t o  i n t e n t i o n a l  p r o p e r t i e s  a t  th e  f i r s t  and 
seco n d  l e v e l ,  e t c .  A c tu a l ly ,  how ever, i n t e n t i o n a l  p r o ­
p e r t i e s  may n o t  f a l l  i n t o  a  s e q u e n t i a l  o r d e r in g  o f  t h i s  
s o r t .  So we need  a  d i f f e r e n t  v e r s i o n  o f  th e  argum ent 
j u s t  p r e s e n t e d ,  w hich w i l l  a p p ly  even  i f  th e  a s su m p tio n  o f  
s e q u e n t i a l  o r d e r in g  i s  f a l s e .

The a rgum ent i s  q u i t e  s i m i l a r  to  t h a t  j u s t  g iv e n .  
C o n s id e r  an  i n t e n t i o n a l  p r o p e r t y  , c h a r a c t e r i z e d  i n  
te rm s  o f  i t s  t y p i c a l  c o n n e c t io n s  to  o t h e r  i n t e n t i o n a l  
p r o p e r t i e s ,  t o  s e n s o r y  in p u t ,  t o  b e h a v i o r a l  o u tp u t ,  and 
t o  phenom enal p r o p e r t i e s .  (We assume th e  e x i s t e n c e  o f  
p e r v a s iv e  p h y s ic a l -p h e n o m e n a l  c o r r e l a t i o n  l a w s . )  Sup­
p o se  p r o p e r t y  i s  i n s t a n c e d  in  a  p a r t i c u l a r  p e r s o n  a t  
t im e  t .  Because o f  t h e  p r e s e n c e  o f  a t  t ,  th e  p e r s o n  
h a s  a  te n d e n c y  t o  i n s t a n t i a t e  c e r t a i n  o th e r  i n t e n t i o n a l  
m e n ta l  p r o p e r t i e s , o r  c e r t a i n  phenom enal p r o p e r t i e s , o r  
c e r t a i n  b e h a v i o r a l  p r o p e r t i e s , o r  p e rh a p s  p r o p e r t i e s  o f  
e a c h  k in d .  Given th e  u n i v e r s a l i t y  o f  p h y s i c a l  law s a t  
a l l  l e v e l s  o f  o r g a n i z a t i o n a l  c o m p le x i ty ,  we know t h a t  a t  
t im e  t  th e  p e r s o n ' s  body i n s t a n t i a t e s  a  p h y s i c a l  p r o ­
p e r t y ,  P^, w hich e s t a b l i s h e s  c e r t a i n  d e f i n i t e  -p h y s ica l  
t e n d e n c ie s  in  th e  p e r s o n .  B ecause o f  , he has a  t e n ­
d en cy  t o  i n s t a n t i a t e  a )  c e r t a i n  p h y s i c a l  p r o p e r t i e s  
w hich  a r e  c o n n e c te d ,  v i a  -p h y s ica l-p h en o m en a l c o r r e l a t i o n  
la w s ,  t o  phenom enal p r o p e r t i e s  o f  th e  s o r t  w hich 
t e n d s  to  b r in g  a b o u t ,  b ) c e r t a i n  b e h a v i o r a l  p r o p e r t i e s ,



165

o f  th e  same s o r t  which Mj te n d s  to  b r in g  a b o u t ,  and c)  
f u r t h e r  p h y s i c a l  p r o p e r t i e s  w hich  i n  t u r n  have th e  same ’ 
phenom enal and b e h a v i o r a l  t e n d e n c ie s  as  th e  i n t e n t i o n a l  
p r o p e r t i e s  w hich  te n d s  to  b r i n g  a b o u t .

C a te g o ry  ( c )  in v o lv e s  p h y s i c a l  p r o p e r t i e s  w hich 
would u n d e r l i e  o c c u r r e n c e s  o f  i n t e n t i o n a l  p r o p e r t i e s  
s u b s e q u e n t  to  th e  o c c u r re n c e  o f  M^. Suppose p a r t  o f  
th e  a n a l y t i c  c h a r a c t e r i z a t i o n  o f  p r o p e r t y  M̂  i s  i t s  d i s ­
p o s i t i o n a l  te n d e n c y  to  r e s u l t  i n  i n t e n t i o n a l  p r o p e r t y  Mg, 
and suppose  t h a t  th e  p e r s o n  who h as  M̂  a t  tim e  t  does 
s u b s e q u e n t ly  i n s t a n t i a t e  Mg a t  tim e  t ' , a s  a  r e s u l t  o f  
M^. Then th e  p e r s o n  w i l l  a l s o  i n s t a n t i a t e  some p h y s i c a l  
p r o p e r t y  P2 a t  t im e  t ’ , a  p r o p e r t y  w i th  t h e s e  c h a r a c t e r ­
i s t i c s *  1) th e  p e r s o n  had a  te n d e n c y  to  i n s t a n t i a t e  t h i s  
p r o p e r t y  by  v i r t u e  o f  th e  p r e s e n c e  o f  a t  t im e t ,  and 
2) th e  p r e s e n c e  o f  t h i s  p r o p e r t y  r e n d e r s  th e  p e r s o n  
l i k e l y  t o  s u b s e q u e n t ly  i n s t a n t i a t e  a )  c e r t a i n  p h y s i c a l  
p r o p e r t i e s  w hich  a r e  c o n n e c te d ,  v i a  p h y s ic a l -p h e n o m e n a l  
c o r r e l a t i o n  la w s ,  to  phenom enal p r o p e r t i e s  o f  th e  s o r t  
w hich Mg te n d s  t o  b r in g  a b o u t ,  b) c e r t a i n  b e h a v io r a l  
p r o p e r t i e s ,  o f  th e  same s o r t  which Mg te n d s  t o  b r in g  
a b o u t ,  and c )  f u r t h e r  p h y s i c a l  p r o p e r t i e s  w hich in  t u r n  
have th e  same phenom enal and b e h a v i o r a l  t e n d e n c i e s  a s  
th e  i n t e n t i o n a l  p r o p e r t i e s  w hich  M2 te n d s  to  b r in g  a b o u t .

S i m i l a r  rem arks  c o n t in u e  to  a p p ly ,  w i th  r e s p e c t  t o  
any  f u r t h e r  i n t e n t i o n a l  p r o p e r t y  M  ̂ w hich Mg i s  l i k e l y  
to  l e a d  t o ,  w i th  r e s p e c t  to  any  s t i l l - f u r t h e r  i n t e n t i o n a l  
p r o p e r t y  w hich  M̂  i s  l i k e l y  to  l e a d  t o ,  and so on.
Thus th e  r e l e v a n t  d i s p o s i t i o n s  tow ard  phenom enal and 
b e h a v i o r a l  p r o p e r t i e s  a r e  " c a r r i e d  a l o n g ,"  by th e  tem­
p o r a l  seq u en ce  o f  p h y s i c a l  e v e n ts  w hich  u n d e r l i e s  any  
g iv e n  sequence  o f  i n t e n t i o n a l - p B y c h o l o g i c a l  e v e n t s .  The 
c o n c lu s io n  to  be drawn i s  c l e a r .  Whenever a  p e r s o n  i n ­
s t a n t i a t e s  an i n t e n t i o n a l  m e n ta l  p r o p e r t y ,  he a l s o  i n ­
s t a n t i a t e s  some p h y s i c a l  p r o p e r t y  w hich  i s  such  t h a t  th e  
r e l e v a n t  i n t e n t i o n a l  p r o p e r t y  would be a t t r i b u t a b l e  to
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him a t  any  o th e r  t im e in  w hich  he i n s t a n t i a t e d  t h i s  
p h y s i c a l  p r o p e r ty .  I . e . ,  we a r e  g u a ra n te e d  o f  one-way 
laws from th e  p h y s i c a l  t o  th e  i n t e n t i o n a l - p s y c h o l o g i c a l .  
A n a l y t i c a l l y - c h a r a c t e r i z e d  r e g u l a r i t i e s  in v o lv in g  i n ­
t e n t i o n a l  p r o p e r t i e s  " r i d e  p ig g y  b a c k ,"  as  i t  w ere , upon 
th e  r e g u l a r i t i e s  o f  p h y s i c a l  th e o r y .

T hus, o u r  argum ent a p p e a rs  to  g u a ra n te e  t h e  f o l ­
low ing  r e s u l t .  I f  a  f u n c t i o n a l i s t  a c c o u n t  can be p r o ­
v id e d  f o r  th e  f u l l  ran g e  o f  c o g n i t i v e  and v o l i t i o n a l  
p r o p e r t i e s  t h a t  a r e  needed  f o r  p sy c h o lo g y , th e n  any  i n ­
s t a n c e  o f  such  a  p r o p e r ty  in  an o rgan ism  w i l l  be accom­
p a n ie d  by some u n d e r ly in g  p h y s i c a l  p r o p e r ty ,  such  t h a t  
w henever t h i s  p h y s i c a l  p r o p e r t y  i s  in s t a n c e d  th e  m e n ta l  
p r o p e r t y  i s  in s t a n c e d  a s  w e l l .  I . e . ,  we a r e  g u a ra n te e d  
a  p e r v a s iv e  sy s tem  o f  one-way p h y s ic a l - m e n ta l  c o r r e l a t i o n  
la w s , even i f  we c a n n o t  y e t  s t a t e  such  laws i n  an y  d e t a i l .

What now o f  th e  e x i s t e n c e  o f  " t y p i c a l  accom pani­
ment" p r i n c i p l e s ?  The p h y s i c a l  p r o p e r t i e s  w hich  n o rm a l ly  
u n d e r l i e  i n s t a n c e s  o f  f u n c t i o n a l  p s y c h o lo g ic a l  p r o p e r t i e s  
m ust be such  as  t o  g u a r a n te e  th e  t r u t h  o f  ou r  e m p i r i c a l  
g e n e r a l i z a t i o n s .  Given t h a t  a  p e r v a s iv e  sy s tem  o f  one­
way c o r r e l a t i o n  laws e x i s t s ,  we can  be a s s u r e d  t h a t  th e  
t y p i c a l  p h y s i c a l  accom panim ents o f  p s y c h o lo g ic a l  p r o p e r ­
t i e s  do in d eed  m eet t h i s  r e q u i r e m e n t ,  s in c e  i f  th e y  d id  
n o t  do so  th e n  o u r  e m p i r i c a l l y  d i s c o v e re d  g e n e r a l i z a t i o n s  
s im p ly  would n o t  o b t a in .  Thus, i t  would a p p e a r  t h a t  th e  
m o d if ie d  weak N agel r e d u c i b i l i t y  o f  i n t e n t i o n a l  p sy c h o ­
lo g y  i s  g u a ra n te e d  by  o u r  a rg u m en t. I f  we assume t h a t  
th e  phenom enal p r o p e r t i e s  o f  p sy c h o lo g y  a r e  a l s o  connec­
t a b l e  t o  p h y s i c a l  p r o p e r t i e s ,  e i t h e r  by p e r v a s iv e  one­
way laws o r  by c o n v e n t io n a l  m ic ro r e d u c t iv e  b i c o n d i t i o n a l  
la w s , th e n  we a r e  e v i d e n t l y  a s s u re d  o f  th e  r e d u c i b i l i t y  
o f  p sy ch o lo g y  in  t o t o .

A c tu a l ly ,  how ever, a  f u r t h e r  c o m p l ic a t io n  m ust 
s t i l l  be d e a l t  w i th .  We have th u s  f a r  used  th e  n o t io n  
o f  " b e h a v io r ,"  o r  " b e h a v io r a l  o u t p u t , "  r a t h e r  f r e e l y .
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But a  c r u c i a l  a m b ig u i ty  i s  t h e r e b y  c o n c e a le d .  B e h av io r  
o f  an  o rg an ism , a s  d e s c r i b a b l e  by th e  p r i n c i p l e s  o f  
p h y s i c s ,  m ust be view ed e s s e n t i a l l y  a s  s im p le  m o tion  o f  
v a r i o u s  b o d i l y  p a r t s  o r  o f  t h e  o rg an ism  a s  a  w ho le . The 
p s y c h o l o g i s t ,  on th e  o t h e r  han d , d e a l s  n o t  o n ly  w i th  "raw 
m otion"  b u t  w i th  human a c t i o n . A s a t i s f a c t o r y  m ic r o r e ­
d u c t io n  o f  p sy c h o lo g y  would have t o  a l lo w  f o r  c o n n e c t io n s  
betw een  raw m o tio n  and a c t i o n ,  a s  w e l l  a s  a l lo w in g  f o r  
c o n n e c t io n s  betw een  p h y s i c a l  e v e n ts  and i n t e n t i o n a l  men­
t a l  e v e n t s .

One-way law s a r e  n o t  i n  o r d e r  h e r e .  F o r  exam ple,
n o t  a l l  o c c a s io n s  in  w hich a  p e r s o n ' s  arm r i s e s  w i l l  be
o c c a s io n s  where he p e r fo rm s  th e  a c t i o n  o f  r a i s i n g  h i s
arm. I n  o r d e r  f o r  th e  a c t i o n  to  o c c u r  and to  c o u n t  as
a  " b a s ic "  a c t i o n  (one w hich  i s n ' t  p e rfo rm e d  by p e r fo rm in g
some o t h e r  a c t i o n ) ,  th e  a r m - r a i s i n g  m ust be i n t e n t i o n a l .
I t  m ust be c a u s e d ,  i n  a  c e r t a i n  c h a r a c t e r i s t i c  way, by
w an ts  and b e l i e f s  o f  t h e  a g e n t  in  q u e s t i o n .  C a u s a t io n
by  w an ts  and b e l i e f s  seems to  be b u i l t  i n t o  th e  c o n c e p t  

22o f  a c t i o n .  Thus, a  s e t  o f  c o n n e c t in g  p r i n c i p l e s  t h a t  
e s t a b l i s h e s  a  m o d if ie d  weak N age l r e d u c t i o n  would p r e ­
sum ably  have t o  in c lu d e  c e r t a i n  a n a l y t i c a l l y  t r u e  s t a t e ­
m en ts , t o  t h e  e f f e c t  t h a t  c e r t a i n  a c t i o n s  o c c u r  s im u l ­
t a n e o u s l y  w i th  c e r t a i n  m o t io n s ,  p ro v id e d  t h a t  th e  m otions 
a r e  c a u se d  i n  th e  a p p r o p r i a t e  way.

A f u r t h e r  i s s u e  t h a t  a r i s e s  c o n c e rn in g  a c t i o n ,  and 
w hich  p re su m a b ly  would have  t o  be d e a l t  w i th  b e f o r e  an 
a d e q u a te  m ic r o r e d u c t io n  o f  p sy c h o lo g y  c o u ld  be c o m p le te ,  
i s  t h e  q u e s t io n  o f  t h e  r e l a t i o n  betw een  b a s ic  and n o n -  
b a s i c  a c t i o n s .  (F o r  exam ple , th e  r e l a t i o n  between my 
e x te n d in g  my arm and my s i g n a l l i n g  f o r  a  t u r n ,  in  th e  
s i t u a t i o n  where I  s i g n a l  f o r  a  t u r n  by e x te n d in g  my 
a rm .)  I f  n o n - b a s ic  a c t i o n s  a r e  co u n ten a n c ed  as  p a r t  o f  
th e  domain o f  p s y c h o lo g ic a l  t h e o r y ,  some a p p r o p r i a t e  
f u r t h e r  c o n n e c t in g  p r i n c i p l e s  w i l l  be r e q u i r e d  b e fo re  a  
s a t i s f a c t o r y  m ic ro r e d u c t io n  o f  p sy c h o lo g y  to  n a t u r a l
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s c ie n c e  can  tie e f f e c t e d .  Thus, my above argum ent f o r  
r e d u c i b i l i t y  i s  in c o m p le te  i n s o f a r  as  i t  ig n o r e s  t h i s  
t o p i c .

To sp e a k  g l i b l y  a b o u t  t h i s  m a t t e r ,  I ' l l  s im p ly  
n o te  th e  c l e a r  p r e s e n c e  o f  i n t u i t i o n s  o f  th e  s o r t  t h a t  
u n d e r l i e  t h e  N-D arg u m en t, w i th  r e s p e c t  t o  th e  r e l a t i o n  
betw een  b a s i c  and n o n -b a s io  a c t i o n s .  Thus, we c l e a r l y  
f e e l  t h a t  s i g n a l l i n g  a  t u r n  i s  " n o th in g  more th a n "  ex ­
te n d in g  o n e 's  arm , p ro v id e d  t h a t  a  s u i t a b l e  c o n v e n t io n  
e x i s t s .  And th e  u l t i m a t e  o r i g i n  o f  t h i s  c o n v e n t io n  i s  
p re su m a b ly  e x p l a in a b le  in  p r i n c i p l e  in  te rm s o f  c e r t a i n  
n e u r o l o g i c a l  p r o c e s s e s  in  th e  b r a i n s  o f  th o s e  who e s t a b ­
l i s h e d  th e  c o n v e n t io n ,  i f  th e  U n i ty  o f  S c ie n c e  d o c t r i n e  
i s  t r u e .  Thus, i t  i s  r e a s o n a b le  to  c o n j e c t u r e  t h a t  th e  
p rob lem  o f  th e  r e l a t i o n  betw een  b a s i c  and n o n - b a s ic  
a c t i o n s  can  in d eed  be accom odated w i t h i n  a  m ic r o r e d u c t io n  
o f  p sy c h o lo g y ,  a l th o u g h  I  have s a i d  l i t t l e  a b o u t  how to  
do s o .  The p rob lem  o f  a c t i o n ,  th e n ,d o e s  n o t  a p p e a r  to  
s e r i o u s l y  t h r e a t e n  th e  above argum ent c o n c e rn in g  th e  
m i c r o r e d u c i b i l i t y  o f  i n t e n t i o n a l  p sy c h o lo g y  t o  n a t u r a l  
s c i e n c e .

I t  sh o u ld  a l s o  be n o te d ,  a t  t h i s  p o i n t ,  t h a t  t h e r e  
a r e  s p e c i a l  p rob lem s in v o lv e d  in  d e l i m i t i n g  th e  c l a s s  o f  
" t h e o r e t i c a l  te rm s"  in  i n t e n t i o n a l  p sy c h o lo g y . From 
th e  p o i n t  o f  v iew  o f  o r d in a r y  p a r l a n c e ,  t h e r e  a r e  i n ­
d e f i n i t e l y  many a c t i o n - t y p e s  t h a t  can  be d e s c r ib e d ,  and 
i n d e f i n i t e l y  many p r o p o s i t i o n a l  a t t i t u d e s  a s  w e l l .  An 
i n t e n t i o n a l  v e rb  l i k e  " th i n k s  t h a t , "  o r  " b e l i e v e s  t h a t , "  
can  be fo l lo w e d  by v i r t u a l l y  any  s e n t e n t i a l  c l a u s e  a t  
a l l .  A c t io n s ,  s i m i l a r l y ,  can be d e s c r ib e d  in  a m yriad  
o f  w ays, many o f  w hich a r e  a  c l e a r  p a r t  o f  th e  c o l l o ­
q u i a l  id iom  and q u i t e  f a r  removed from  th e  s o r t  o f  d i s ­
c o u r s e  we c o n s id e r  " s c i e n t i f i c . "  Thus, two c l o s e l y  r e ­
l a t e d  p rob lem s m ust be g iv e n  more a t t e n t i o n  by s c i e n t i s t s  
and p h i lo s o p h e r s  th a n  th e y  have r e c e iv e d  so  f a r ,  b e f o r e  
th e  g e n e r a l  r e q u i r e m e n ts  f o r  a  m ic ro r e d u c t io n  o f  p sc y h o -
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lo g y  can be s p e c i f i e d .  F i r s t ,  we need  some d e l i m i t a t i o n  
o f  th e  c l a s s  o f  " t h e o r e t i c a l "  p r e d i c a t e s  in  psychology* 
th o s e  p r e d i c a t e s  which m ust be s y s t e m a t i c a l l y  a s s o c i a t e d  
w ith  p r e d i c a t e s  from n a t u r a l  s c i e n c e  i f  m ic ro re d u c t io n  
i s  t o  be a c h ie v e d .  S eco n d ly , we need  some way o f  con­
n e c t in g  th e  t h e o r e t i c a l  v o c a b u la ry  o f  p sy ch o lo g y  to  th e  
o r d in a r y  p s y c h o lo g ic a l  id io m — th e  id iom  whose ra n g e  o f  
p o s s i b l e  " c o n te n t"  f o r  i n t e n t i o n a l  v e rb s  and f o r  a c t i o n  
a s c r i p t i o n s  i s  v i r t u a l l y  e n d le s s .  (A th e o r y  s p e c i ­
f y in g  th e  r e l a t i o n  between b a s i c  and n o n -b a s ic  a c t io n s  
would p e rh a p s  be a  p a r t  o f t h i s  l a t t e r  p ro g ra m .)  My 
rem arks c o n c e rn in g  th e  m ic ro r e d u c t io n  o f  p sy ch o lo g y  
have been r a t h e r  in c o n c lu s iv e  p r e c i s e l y  b ecau se  th e  two 
p rob lem s j u s t  m en tioned  have n o t  y e t  been a d d re s s e d  in  
any s y s t e m a t ic  way.

But a l th o u g h  I  h a v e n ' t  p ro p o sed  a  s o l u t i o n  to  th e  
p ro b lem s , th e  above argum ent f o r  th e  e x i s t e n c e  of one­
way c o n n e c t in g  laws betw een p h y s i c a l  p r o p e r t i e s  and i n ­
t e n t i o n a l  m e n ta l  p r o p e r t i e s  i s  c e r t a i n l y  q u i t e  r e l e v a n t  
to  b o th .  I f  a  g iv e n  m e n ta l  p r o p e r t y  c o u n ts  a s  a  th e o ­
r e t i c a l  p r o p e r t y ,  th e n  th e  e x i s t e n c e  o f  a  one-way con­
n e c t i n g  law  in v o lv in g  t h i s  p r o p e r ty  w i l l  be c r u c i a l  f o r  
m o d if ie d  weak N agel r e d u c i b i l i t y  o f  p sy c h o lo g y  to  n a t u r a l  
s c i e n c e ,  as  I  d e s c r ib e d  i t  e a r l i e r .  I f  th e  m e n ta l  p r o ­
p e r t y  does n o t  c o u n t  as  a  t h e o r e t i c a l  p r o p e r ty ,  th e n  th e  
e x i s t e n c e  o f  su ch  a  law m ig h t s t i l l  be c r u c i a l  in  an 
a c c o u n t  o f  th e  r e l a t i o n  betw een " s c i e n t i f i c "  d i s c o u r s e  
and " o rd in a ry "  i n t e n t i o n a l - p s y c h o l o g i c a l  d i s c o u r s e .  F o r  
th e  r e m a in d e r  o f  th e  p r e s e n t  c h a p te r  i t  w i l l  be assumed 
t h a t  a t  l e a s t  some i n t e n t i o n a l  p r e d i c a t e s  c o n s t i t u t e  
t h e o r e t i c a l  p r e d i c a t e s  in  p sy c h o lo g y . We s h a l l  hypo­
t h e s i z e  t h a t  p sy ch o lo g y  i s  c a p a b le  o f  m o d if ie d  weak 
N agel r e d u c t io n .
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S ection  5

Assuming t h a t  p sy c h o lo g y  i s  so  r e d u c i b l e  to  
n a t u r a l  s c i e n c e ,  th e  q u e s t i o n  we now f a c e  i s  w h e th e r  
t h e  s u p e rv e n ie n c e  p r i n c i p l e  w i l l  a p p ly  t o  m o d if ie d  
N age l r e d u c i b i l i t y .  Can we u p h o ld  t h i s  p r i n c i p l e  w i th  
r e s p e c t  t o  th e  c l a s s  o f  c o n n e c t in g  p r i n c i p l e s  t h a t  would 
e s t a b l i s h  a  weak N agel r e d u c t io n ?  I f  s o ,  th e n  th e  
v a r io u s  i n t u i t i v e  p r i n c i p l e s  u n d e r ly in g  th e  N-D argum ent 
would a p p ly  in  th e  p r e s e n t  c a s e  as w e l l .  I f  n o t ,  th e n  
we would have to  add t h e s e  c o n n e c t in g  p r i n c i p l e s  t o  th e  
s e t  o f  fu n d a m e n ta l  laws i n  s c i e n c e ,  t h e r e b y  v i o l a t i n g  
th e  N-D i n t u i t i o n s .  T h is  consequence  would be u n d e s i r ­
a b l e ,  s i n c e  th e  f u l l  r e d u c i b i l i t y  o f  one s c ie n c e  to  
a n o th e r  seems to  r e q u i r e  t h a t  th e  i n t u i t i v e  p r i n c i p l e s  
be s a t i s f i e d .  They a r e  s a t i s f i e d  in  s t a n d a r d  c a s e s  o f  
m ic r o r e d u c t io n ,  a c c o rd in g  to  th e  argum ent i n  c h a p t e r  IV.
I  s h a l l  co n te n d  t h a t  th e y  a r e  s a t i s f i e d  in  th e  p r e s e n t  
i n s t a n c e  a l s o .

C o n s id e r  f i r s t  th e  one-way c o n n e c t in g  law s , which 
l i n k  p r o p e r t i e s  from p h y s i c a l  s c i e n c e  t o  i n t e n t i o n a l  
p s y c h o l o g i c a l  p r o p e r t i e s .  W i l l  th e s e  law s rem ain  t r u e  
i n  a l l  Tq K -w orlds?  I  s u g g e s t  t h a t  t h e y  w i l l ,  f o r  p r e ­
c i s e l y  th e  same r e a s o n s  w hich  e s t a b l i s h e d  t h a t  su ch  one­
way law s e x i s t  in  th e  a c t u a l  w o r ld .  We have ad o p te d  a  
f u n c t i o n a l i s t  v iew  o f  c o g n i t i v e  and v o l i t i o n a l  p r o p e r t i e s ,  
w hich  a s s e r t s  t h a t  such  p r o p e r t i e s  have d e f i n i t i v e  con­
n e c t i o n s  t o  one a n o th e r ,  and u l t i m a t e l y  t o  s e n s o r y  i n ­
p u t  and t o  b e h a v i o r a l  o u tp u t .  Given t h i s  a s su m p tio n ,  i t  
f o l lo w s  t h a t  su c h  p r o p e r t i e s  w i l l  be p o s s e s s e d  by en ­
t i t i e s  i n  o t h e r  p o s s i b l e  w o r ld s  w henever th e  r e l e v a n t  
d i s p o s i t i o n a l  t e n d e n c ie s  a r e  p r e s e n t  in  th e  e n t i t i e s .
B ut in  t h e  r e l e v a n t  K -w o rld s ,  th e s e  d i s p o s i t i o n a l  t e n ­
d e n c ie s  a r e  f i x e d  by th e  p h y s i c a l  p r o p e r t i e s  o f  th e  
e n t i t i e s ,  s i n c e  t h e  p h y s i c a l  t h e o r y  o f  o u r  own w o rld
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(w hich i s  co m p le te  f o r  a l l  " l e v e l s "  o f  i n t e g r a t i o n ,  by 
h y p o th e s i s )  i s  t r u e  i n  a l l  K -w orlds  as  w e l l .  A cco r-  5
d i n g ly ,  th e  same one-way law s from  th e  p h y s i c a l  t o  th e  
i n t e n t i o n a l - p s y c h o l o g i c a l  w i l l  a p p ly  in  a l l  TQ K -w o rld s .

Any a n a l y t i c a l l y - t r u e  s t a t e m e n t  in  th e  s e t  o f  con­
necting p r i n c i p l e s  w i l l  a l s o  re m a in  t r u e  in  a l l  r e l e v a n t  
K -w o rld s , o f  c o u r s e .  (F o r  exam ple , th e  s e t  m ig h t in c lu d e  
a  p r i n c i p l e  w hich a s s e r t s  t h a t  an a r m - r a i s i n g  o c c u rs  
w henever an o r g a n is m 's  arm r i s e s  and th e  r i s i n g  i s  cau sed  
( i n  an a p p r o p r i a t e  way) by th e  o rg a n is m 's  w an t t h a t  i t  
r i s e . )  A lso ,  th e  a n a l y t i c a l l y - t r u e  s t a t e m e n t s  w hich may 
n o t  be d e r i v a b l e  from th e  r e d u c in g  th e o r y  p lu s  co n n ec­
t i n g  p r i n c i p l e s  w i l l  be t r u e  i n  a l l  p o s s i b l e  w o r ld s ,  and 
hence  i n  a l l  TQ K -w orld s .

What a b o u t  th e  " t y p i c a l  accom panim ent" p r i n c i p l e s ,  
w hich  a l lo w  th e  d e r i v a t i o n  o f  n o n - a n a l y t i c  p s y c h o lo g ic a l  
te n d e n c y - la w s ?  H ere , we f a c e  two p o s s i b i l i t i e s !  1) th e  
a c t u a l  r e l a t i v e  f re q u e n c y  o f  o c c u r re n c e s  o f  t h e  v a r io u s  
p o s s i b l e  p h y s i c a l  c o r r e l a t e s  o f  an y  g iv e n  p s y c h o lo g ic a l  
p r o p e r t y  i s  d e te rm in e d  by th e  law s o f  p h y s i c a l  t h e o r y  
a lo n e ;  o r  2) t h i s  r e l a t i v e  f r e q u e n c y  i s  n o t  so  d e te rm in e d ,  
b u t  depends upon c e r t a i n  a n t e c e d e n t  p h y s i c a l  c o n d i t i o n s ,  
w hich m ig h t be d i f f e r e n t  i n  some o th e r  T0 K -w orld . In  
th e  fo rm e r  c a s e ,  b u t  n o t  th e  l a t t e r ,  th e  " t y p i c a l  a c ­
companiment" p r i n c i p l e s  a r e  s u p e r v e n ie n t .  I f  th e  l a t t e r  
c a se  o b t a i n s ,  th e n  t h e s e  p r i n c i p l e s  a r e  n o t  even l a w l ik e ,  
s in c e  th e y  depend upon s p e c i f i c  a n t e c e d e n t  c o n d i t i o n s .  
Hence, th e  p s y c h o lo g ic a l  g e n e r a l i z a t i o n s  w hich depend 
upon th e  p r i n c i p l e s  would a l s o  be n o n - la w l ik e .

E i t h e r  p o s s i b i l i t y  i s  a c c e p t a b l e ,  a s  r e g a r d s  th e  
N-D i n t u i t i o n s .  I f  th e  f i r s t  o b t a i n s ,  th e n  we have 
s ta n d a r d  s u p e rv e n ie n c e .  I f  th e  second  o b ta in s  we do 
n o t ,  b u t  we s t i l l  have an a c c e p ta b l e  form o f  s u p e rv e n ie n c e .  
T hat i s ,  we a r e  s t i l l  g u a ra n te e d  t h a t  i n  a l l  T0 K -w orlds 
in  w hich th e  a p p r o p r i a t e  p h y s i c a l  a n t e c e d e n t  c o n d i t io n s
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o b t a i n , th e  same " t y p i c a l  accom panim ent" p r i n c i p l e s  
o b ta in  a s  in  th e  a c t u a l  w o r ld .  I n  a l l  such  w o r ld s ,  j u s t  
a s  in  th e  a c t u a l  w o r ld ,  th e s e  p r i n c i p l e s  w i l l  be non­
l a w l ik e ,  T h e ir  t r u t h  i s  d e te rm in e d  by th e  c o n ju n c t io n  
o f  b a s i c  laws and a n te c e d e n t  p h y s i c a l  c o n d i t i o n s .  But 
t h e i r  t r u t h  i s  d e te rm in e d ,  n e v e r t h e l e s s ,  a t  th e  l e v e l  
o f  p h y s i c a l  th e o ry )  th e  o n ly  d i f f e r e n c e  i s  t h a t  t h e i r  
t r u t h  i s  d e te rm in e d  by th e  c o n ju n c t io n  o f  p h y s i c a l  laws 
and a n t e c e d e n t  p h y s i c a l  c o n d i t i o n s ,  r a t h e r  th a n  by 
a n t e c e d e n t  law s a lo n e .

^K rip k e , p . 31^.
2

S m art,  " S e n s a t io n s  and B ra in  P r o c e s s e s , "  p .  1^3.
Q
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V I , EVENTS

S e c t io n  1

We began i n  c h a p t e r  I  w i th  a  d i s c u s s i o n  o f  th e  
r e l a t i o n  be tw een  two q u e s t i o n s !  1) w h e th e r  p h y s i c a l  
e v e n ts  a r e  i d e n t i c a l  t o  m e n ta l  e v e n t s ,  and 2) w h e th e r  
p sy c h o lo g y  i s  m ic r o r e d u c ib le  t o  n a t u r a l  s c i e n c e .  I  
ad o p ted  a  c o n c e p t io n  o f  e v e n t  w hich  i s  such  t h a t  th e  
i d e n t i t y  t h e s i s  e n t a i l s ,  b u t  i s  n o t  e n t a i l e d  by, th e  
s t r o n g  N ag e l r e d u c t i o n  t h e s i s .  E v en ts  w ere c o n c e iv e d  
as  mixed e n t i t i e s . An e v e n t  i s  th e  h a v in g  o f  a  p r o p e r t y  
by an  o b j e c t  ( o r  g roup  o f  o b j e c t s )  a t  a  t im e .  The id e n ­
t i t y  c o n d i t i o n s  f o r  e v e n ts  in c lu d e d  i d e n t i t y  o f  th e  
c o n s t i t u t i v e  p r o p e r t i e s .  The p s y c h o p h y s ic a l  i d e n t i t y  
t h e s i s  th u s  e n t a i l s  t h a t  t h e r e  a r e  b i c o n d i t i o n a l  c o r ­
r e l a t i o n s  betw een  p h y s i c a l  p r o p e r t i e s  and m e n ta l  p r o ­
p e r t i e s ,  and su c h  b i c o n d i t i o n a l  c o n n e c t in g  law s e s t a b ­
l i s h  s t r o n g  N a g e l - r e d u c i b i l i t y .

S in c e  c h a p t e r  I ,  o u r  a t t e n t i o n  h as  fo c u se d  p r i ­
m a r i l y  on r e l a t i o n s  be tw een  p r o p e r t i e s . There h a s  been 
l i t t l e  a t t e n t i o n  t o  e v e n ts  a s  su c h .  Our m a jo r  c o n c lu ­
s io n s  r e g a r d in g  th e  p r o p e r t i e s  in v o lv e d  i n  m ic r o r e d u c t io n  
were t h e s e i  1) The s u p e rv e n ie n c e  p r i n c i p l e  o b ta in s  w i th  
r e s p e c t  t o  b i c o n d i t i o n a l  m ic r o r e d u c t iv e  p r o p e r t y - c o r r e ­
l a t i o n s ;  2 ) T h is  p r i n c i p l e  e x p r e s s e s  th e  c o n t e n t  o f  th e  
v a r io u s  i n t u i t i v e  p r i n c i p l e s  w hich u n d e r l i e  th e  N-D 
argum en t f o r  p r o p e r t y  i d e n t i t y ;  3 ) Such p r o p e r t i e s  in  
f a c t  a r e  n o t  i d e n t i c a l ;  and *0 The s u p e rv e n ie n c e  p r i n c i p l e  
a l s o  o b ta i n s  w i th  r e s p e c t  to  a  c e r t a i n  form  o f  weak N agel 
r e d u c t i o n ,  w hich in v o lv e s  one-w ay p r o p e r t y  c o r r e l a t i o n  
la w s .
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In  th e  p r e s e n t  c h a p t e r ,  we s h a l l  t a k e  up th e  to p ic  
o f  e v e n ts .  We s h a l l  c o n s id e r  th e  n a tu r e  o f  t h e  r e l a t i o n  
betw een two s im u l ta n e o u s  e v e n ts  b o th  in v o lv in g  th e  same 
e n t i t y ,  where th e  c o n s t i t u t i v e  p r o p e r t i e s  o f  th e  e v e n ts  
a r e  c o n n e c te d  by a  m ic ro r e d u c t iv e  c o n n e c t in g  p r i n c i p l e .
(We a re  co n c e rn e d , f o r  exam ple, w i th  th e  r e l a t i o n  b e t ­
ween a p a r t i c u l a r  gas* h a v in g  a  c e r t a i n  te m p e ra tu re  a t  
tim e  t ,  and th e  component m o le c u le s ’ h a v in g  th e  ap p ro p ­
r i a t e  mean k i n e t i c  en e rg y  a t  t im e t .  And w i th  t h e  r e ­
l a t i o n  betw een a  p e r s o n ’ s h av in g  a  y e l lo w -o ra n g e  a f t e r ­
image a t  tim e t  and th e  p e r s o n 's  body h a v in g  th e  c o r ­
r e l a t e d  p h y s i c a l  p r o p e r t y  a t  t im e t . )  Much o f  th e  d i s c u s ­
s io n  w i l l  fo cu s  on th e  q u e s t io n  o f  th e  r e l a t i o n  betw een  
m e n ta l  e v e n ts  and p h y s i c a l  e v e n t s — on th e  m ind-body 
p rob lem . But i t  w i l l  be a p p l i c a b l e  to  v i r t u a l l y  a l l  
c a s e s  o f  two s im u l ta n e o u s  e v e n ts  in v o lv in g  th e  same p h y s i ­
c a l  e n t i t y ,  where th e  c o n s t i t u t i v e  p r o p e r t i e s  a r e  con­
n e c te d  by a  m ic ro re d u c t iv e  c o n n e c t in g  p r i n c i p l e

I f  th e  c o n s t i t u t i v e  p r o p e r t i e s  o f  th e  r e s p e c t i v e  
e v e n ts  in  such  e v e n t - p a i r s  a r e  n o t  i d e n t i c a l ,  th e n  th e  
e v e n ts  th e m se lv e s  a r e  n o t  i d e n t i c a l .  But m ic r o r e d u c t iv e ly  
c o r r e l a t e d  p r o p e r t i e s  a r e  n o t  i d e n t i c a l ,  a c c o rd in g  to  
th e  argum ent o f  c h a p te r  I I I ,  (And i n  th e  c a se  o f  one­
way c o r r e l a t i o n  la w s , th e  p r o p e r t i e s  a r e  n o t  even c o ­
e x t e n s iv e ;  so  th e y  c l e a r l y  a r e  n o t  i d e n t i c a l . )  Hence, 
th e  e v e n t - i d e n t i t y  t h e s i s  i s  r u l e d  o u t  by o u r  e a r l i e r  
c o n s id e r a t i o n s  r e g a r d in g  p r o p e r t i e s .

In  l i g h t  o f  th e  s u p e rv e n ie n c e  p r i n c i p l e , ,  on th e  
o t h e r  hand , i t  i s  c l e a r  t h a t  a  v e r y  in t i m a t e  r e l a t i o n  
e x i s t s  betw een members o f  th e  e v e n t - p a i r s  we a re  con­
s i d e r i n g .  We s h a l l  examine th e  r e l a t i o n  i n  some d e t a i l  
i n  th e  p r e s e n t  s e c t i o n  o f  t h i s  c h a p t e r .  I n  s u b se q u e n t  
s e c t i o n s ,  we w i l l  a p p ly  th e  r e s u l t s  to  two i s s u e s  i n ­
v o lv in g  e v e n ts  w hich a re  c l o s e l y  r e l a t e d  t o  m ic ro re d u c ­
t i o n  and to  th e  m ind-body problem* th e  e x p la n a t io n  o f  
m e n ta l  e v e n ts  by means o f  p h y s i c a l  th e o r y ,  and th e  r o l e  o f
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m e n ta l  e v e n ts  and p h y s i c a l  e v e n ts  i n  c a u s a t i o n .  I  w i l l  
compare my a c c o u n t  o f  th e  r e l a t i o n  betw een  m e n ta l  e v e n ts  •> 
and p h y s i c a l  e v e n ts  t o  t r a d i t i o n a l  n o n - i d e n t i t y  t h e o r i e s « 
i n t e r a c t ! o n i s m ,  p a r a l l e l i s m ,  and ep iphenom enalism .

The m ost fu n d am en ta l  f e a t u r e  o f  m ic ro r e d u c t iv e  
c o n n e c t in g  p r i n c i p l e s  i s  th e  p re s e n c e  o f  th e  p a r t /w h o le  
r e l a t i o n .  When a  th e o ry  T£ i s  m ic ro re d u c e d  to  a  th e o ry  
T^, th e  th in g s  r e c o g n iz e d  by T2 a r e  i d e n t i f i e d  w i th  
s t r u c t u r e d  w h o le s ,  whose p a r t s  a r e  th e  th in g s  r e c o g n iz e d  
by . Each T2 p r o p e r ty  in v o lv e d  i n  a  c o n n e c t in g  p r i n ­
c i p l e  a p p l i e s  t o  c e r t a i n  Tg t h i n g s ,  and hence a p p l i e s  
t o  th e  s t r u c t u r e d  sums*- o f  th in g s  w i th  which T2 
t h i n g s  have been i d e n t i f i e d .  Each T^ p r o p e r t y  t h a t ' s  
m ic r o r e d u c t iv e ly  c o r r e l a t e d  w ith  a  T2 p r o p e r t y  w i l l  a l s o  
a p p ly  to  T^ th in g -su m s  w i th  w hich Tg th i n g s  have been 
i d e n t i f i e d .  I n  th e  c o n n e c t in g  p r i n c i p l e  which l i n k s  
te m p e ra tu re  to  mean m o le c u la r  k i n e t i c  e n e rg y ,  f o r  exam ple, 
p a r t i c u l a r  te m p e ra tu re s  o f  o b j e c t s  a r e  c o r r e l a t e d  w ith  
m e a n - k in e t i c - e n e rg y  v a lu e s  o f  th e  m olecu le-sum s w ith  
w hich th e  o b j e c t s  a r e  i d e n t i f i e d .

I n  th e  c a s e  o f  c e r t a i n  c o n n e c t in g  p r i n c i p l e s ,  we 
i n i t i a l l y  m ig h t be i n c l i n e d  t o  s a y  t h a t  th e  h i g h e r - l e v e l  
p r o p e r t y  a p p l i e s  to  an e n t i t y  as  a  w ho le , w hereas th e  
l o w e r - l e v e l  p r o p e r t i e s  o n ly  a p p l i e s  to  component p a r t s  
o f  th e  e n t i t y .  An example i s  th e  e n v is io n e d  c o r r e l a t i o n  
o f  p a i n  w i th  n e u r a l  p r o p e r ty  P. A n e u r a l  p r o p e r ty ,  i t  
seem s, i s  o n ly  in s t a n c e d  by  c e r t a i n  p a r t s  o f  an o rgan ism , 
such  as  th e  b r a i n  o r  th e  components o f  th e  b r a i n .  How­
e v e r ,  a  c l o s e r  lo o k  a t  th e  form w hich th e  r e l e v a n t  con­
n e c t i n g  p r i n c i p l e  t a k e s  w i l l  r e v e a l  t h a t  t h i s  i n i t i a l  
im p re s s io n  i s  m is ta k e n .  The c o n n e c t in g  p r i n c i p l e  w i l l  
have th e  form o f  a  u n i v e r s a l l y - q u a n t i f i e d  b i c o n d i t i o n a l ,  
as  i n  th e  f o l lo w in g  schem a t " (x )(A x  i f f  B x)."  A ccor­
d i n g l y ,  any  p r e d i c a t e  we s u b s t i t u t e  f o r  'A ' m ust a p p ly  
to  th e  same k in d s  o f  e n t i t i e s  as does t h e  p r e d i c a t e  we 
s u b s t i t u t e  f o r  ' B ' ,  So,  i f  we s u b s t i t u t e  ' i s  i n  pain*
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f o r  ' A ' ,  th e n  th e  r e l e v a n t  p h y s i c a l i s t i c  p r e d i c a t e  we 
s u b s t i t u t e  f o r  'B ' m u s t he one w hich  a p p l i e s  to  th e  >
whole human o rgan ism . Thus, i f  t h e  p r e d i c a t e  'h a s  
n e u r a l  p r o p e r t y  P '  i s  s u b s t i t u t e d  f o r  ' B ' , t h i s  p r e d i ­
c a te  i s  u n d e rs to o d  to  a p p ly  to  t h e  e n t i r e  o rg an ism . To 
he more s p e c i f i c  a h o u t  p r o p e r t y  P , suppose  i t  in v o lv e s  
th e  f i r i n g  o f  c e r t a i n  n eu ro n s  i n  th e  h r a i n  ( ' ’n o c i c e p t iv e "  
n e u r o n s ) .  Now when we s a y  t h a t  p a i n  i s  m i c r o r e d u c t i v e l y  
c o r r e l a t e d  w i th  th e  f i r i n g  o f  n o c i c e p t i v e  n e u r o n s , we 
a r e  r e f e r r i n g  to  two p r o p e r t i e s  o f  th e  w hole o rgan ism !
1) t h e  p r o p e r t y  e x p re s s e d  hy th e  p r e d i c a t e  ' i s  i n  p a i n ' ,  
and 2) th e  p r o p e r t y  e x p re s s e d  hy th e  p r e d i c a t e  ' i s  su ch  
t h a t  i t ' s  n o c i c e p t i v e  n eu ro n s  a r e  f i r i n g ' ,

What, th e n ,  i s  th e  r e l a t i o n  betw een two s im u l ta n e o u s  
i n s t a n c i n g s  o f  m ic r o r e d u c t iv e ly  c o r r e l a t e d  p r o p e r t i e s ,  
where th e  i n s t a n c i n g s  b o th  in v o lv e  th e  same c o n c r e te  
p h y s i c a l  e n t i t y ?  I  s u g g e s t  t h a t  t h e  te rm  ' c o n s t i t u t e s '  
i s  an  a p p r o p r i a t e  p r e d i c a t e  to  e x p re s s  th e  r e l a t i o n .  A 
g a s '  m o le c u le s '  h a v in g  a  p a r t i c u l a r  mean k i n e t i c  e n e rg y  
( a t  tim e  t )  c o n s t i t u t e s  th e  g a s '  h a v in g  a  c e r t a i n  tem pe­
r a t u r e  ( a t  t ) .  A human o rg a n is m 's  h a v in g  n e u r a l  p r o p e r t y  
P c o n s t i t u t e s  th e  p e r s o n ' s  ( s im u l t a n e o u s ly )  b e in g  i n  
p a i n .  An e v e n t  ( a , P , t )  c o n s t i t u t e s  an e v e n t  ( b , Q , t ' )  
j u s t  i n  c a se  th e  f o l lo w in g  c o n d i t i o n s  a r e  met*

1 . a=b

2.  t= t*

3. P and Q are p rop erties countenanced by 
two true th eo r ies  Ti and T% r e sp e c tiv e ly , 
such th at To i s  m icroreducible to Ti
v i a  a  s e t  o f  c o n n e c t in g  p r i n c i p l e s  R ^ s *

h*. 2 c o n ta in s  e i t h e r  a  u n i v e r s a l
b i d o n d i t i o n a l  s i m u l t a n e i t y - l a w  con­
n e c t i n g  P and Q, o r  a  u n i v e r s a l  co n ­
d i t i o n a l  s i m u l t a n e i t y - l a w  w hich  a s s e r t s  
t h a t  Q. o c c u rs  w henever P o c c u r s .

5 . a  i s  a  s t r u c t u r e d  sum o f  T-i t h in g s
T v iz ., th ings to which s o r ta l  p red icates
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o f  T^ a p p ly ) ;  b i s  a  T2 t h i n g .

The te rm  ' c o n s t i t u t e s '  i s  d e s ig n e d  t o  r e f l e c t  a 
r a t h e r  d e e p - s e a t e d  m a t e r i a l i s t  i n t u i t i o n  a b o u t  e v e n t -  
p a i r s  o f  th e  s o r t  w e 'r e  c o n s id e r in g .  T h is  i s  th e  view  
t h a t  t h e r e  i s  " n o th in g  more" to  any  c o n c r e te  m e n ta l  e v e n t  
th a n  th e  c o r r e s p o n d in g  p h y s i c a l  e v e n t ,  An in s t a n c e  o f  
p a i n  i s  h e ld  to  be " n o th in g  more th a n "  a  p a r t i c u l a r  i n ­
s t a n c e  o f  p r o p e r t y  P; so m eo n e 's  w an tin g  t o  go to  th e  
Bahamas i s  " n o th in g  o v e r  and above" th e  a s s o c i a t e d  s t a t e  
o f  h i s  body, e t c ,  A s i m i l a r  i n t u i t i o n  was m en tioned  
in  c h a p t e r  I I  w i th  r e s p e c t  t o  m ic r o r e d u c t iv e ly  c o r r e ­
l a t e d  p r o p e r t i e s , a lo n g  w ith  th e  o t h e r  i n t u i t i v e  N-D 
p r i n c i p l e s ,  But i n  th e  p r e s e n t  s e n s e ,  th e  i n t u i t i o n  
a p p l i e s  to  c o n c r e te ,  u n r e p e a ta b l e  e v e n t s ,  r a t h e r  th a n  
t o  p r o p e r t i e s .  I  t h in k  i t ' s  f a i r  o t  s a y  t h a t  th e  i n t u i ­
t i o n  has been  a  s t r o n g  m o t iv a t in g  f a c t o r  beh ind  many 
p h i l o s o p h e r s '  a d o p t io n  o f  th e  t h e s i s  t h a t  m e n ta l  e v e n ts  a r e  
i d e n t i c a l  t o  p h y s i c a l  e v e n ts .

But we need  n o t  p o s t u l a t e  e v e n t - i d e n t i t y  t o  a c c o u n t  
f o r  t h i s  i n t u i t i o n ,  any more th a n  we needed  t o  p o s t u l a t e  
p r o p e r t y - i d e n t i t y  to  a c c o u n t  f o r  th e  v a r io u s  N-D i n t u i ­
t i o n s ,  I n s t e a d ,  we can  a c c o u n t  f o r  i t  by o b s e rv in g  t h a t  
th e  " n o th in g  b u t"  i n t u i t i o n  r e g a r d in g  i n d i v i d u a l  e v e n ts  
i s  c l o s e l y  co n n e c te d  t o  th e  c o r r e s p o n d in g  i n t u i t i o n s  con­
c e r n in g  e v e n t - ty p e s  ( p r o p e r t i e s ) .  Why a r e  we i n c l i n e d  
t o  s a y  t h a t  t h e r e ' s  n o th in g  more to  J o n e s '  p a in  a t  t e n  
o 'c l o c k  th a n  th e  o c c u rre n c e  o f  n e u r a l  p r o p e r t y  P in  
J o n e s '  body a t  t e n  o 'c lo c k ?  C l e a r l y ,  b ecau se  we b e l i e v e  
t h a t  i n  g e n e r a l ,  t h e r e ' s  " n o th in g  more" t o  p a in  th a n  th e  
a s s o c i a t e d  p h y s i c a l  p r o p e r t y .  The i n t u i t i o n  r e g a r d in g  
p a r t i c u l a r  e v e n ts  i s  d e r i v a t i v e  from p r i n c i p l e  (N) r e ­
g a r d in g  p r o p e r t i e s .  And o f  c o u r s e ,  we have a l r e a d y  se en  
i n  c h a p t e r  I I  t h a t  ( n ) i s  e x p l i c a t e d  by th e  s u p e rv e n ie n c e  
p r i n c i p l e .

The c o n s t i t u t i o n  r e l a t i o n ,  a s  I  have c h a r a c t e r i z e d
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i t ,  i s  t r a n s i t i v e ,  i r r e f l e x i v e ,  and a sy m m e tr ic .  A l l  
t h r e e  p r o p e r t i e s  r e s u l t  from  th e  n a t u r e  o f  th e  r e l a t i o n  ’ 
o f * m i c r o r e d u c i b i l i t y  among s c i e n t i f i c  t h e o r i e s .  T hat 
r e l a t i o n  to o  i s  t r a n s i t i v e ,  i r r e f l e x i v e ,  and asy m m etr ic .  
T r a n s i t i v i t y  t r a n s fo rm s  to  th e  c o n s t i t u t i o n  r e l a t i o n  i n  
th e  f o l lo w in g  way: I f  ( a , P , t )  c o n s t i t u t e s  ( b , Q , t f )» and
( b , Q , t ' )  c o n s t i t u t e s  ( C f R t t ' ' ) ,  th e n  we a r e  g u a ra n te e d  
t h a t  t h e r e  a r e  a t  l e a s t  one-way laws c o n n e c t in g  P to  Q, 
and c o n n e c t in g  Q t o  R. H ence, we know t h a t  t h e r e  i s  a t  
l e a s t  a  one-way law  c o n n e c t in g  P to  R. So, ( a , P , t )  
c o n s t i t u t e s  ( c , R , t , , )i s i n c e  a l l  o th e r  c o n d i t i o n s  a re  
a u t o m a t i c a l l y  m et by v i r t u e  o f  t h e  f a c t  t h a t  each  o f  
th e s e  e v e n ts  i s  in v o lv e d  i n  a p r i o r  c o n s t i t u t i o n  r e l a t i o n .  
The i r r e f l e x i v i t y  o f  th e  c o n s t i t u t i o n  r e l a t i o n  r e s u l t s  
from  th e  f a c t  t h a t  no "law " o f  th e  form  " ( x ) ( P x  i f f  Px)" 
o r  " ( x ) ( I f  Px th e n  Px)"  c o u n ts  a s  a  m ic r o r e d u c t iv e  c o r ­
r e l a t i o n  law . (And h en ce , no s c i e n t i f i c  t h e o r y  m ic r o r e -  
duces  t o  i t s e l f . )  Thus, ( a , P , t )  does n o t  c o n s t i t u t e  
( a , P , t ) .

The asym m etry o f  th e  c o n s t i t u t i o n  r e l a t i o n  i s  a  
d i r e c t  consequence  o f  th e  asym m etry o f  m i c r o r e d u c i b i l i t y .  
Suppose ( a , P , t )  c o n s t i t u t e s  ( b , Q , t ) .  Then a c c o r d in g  to  
c l a u s e  3 o f  th e  above c h a r a c t e r i z a t i o n ,  th e  p r o p e r t i e s  P 
andQ b e lo n g  r e s p e c t i v e l y  to  two t h e o r i e s  T^ and T2 , where 
T2 i s  m ic ro r e d u c ib le  t o  T ^ . Now i f  i t  were t o  t u r n  o u t  
t h a t  ( b ^ t 1) c o n s t i t u t e s  ( a , P , t ) ,  th e n  T^ would a l s o  be 
m ic r o r e d u c ib le  t o  T2 , a c c o r d in g  to  c l a u s e  3* But m ic ro ­
r e d u c i b i l i t y  i s  a sy m m etric .  H ence, th e  c o n s t i t u t i o n  
r e l a t i o n  i s  a l s o  a sy m m etr ic .

Some f u r t h e r  o b s e r v a t io n s  a r e  i n  o r d e r  c o n c e rn in g  
asym m etry. As I  i n d i c a t e d  above , th e  te rm  " c o n s t i t u t e s "  
i s  m eant t o  e x p re s s  th e  " n o th in g  more th an "  i n t u i t i o n ,  as 
i t  a p p l i e s  to  th e  r e l a t i o n  betw een  m e n ta l  e v e n ts  and 
t h e i r  p h y s i c a l  c o u n t e r p a r t s .  Now, th e  asym m etry o f  m ic ro ­
r e d u c i b i l i t y  does n o t  y e t  e x p l a in  why t h i s  " n o th in g  b u t"  
i n t u i t i o n  i s  a l s o  a sy m m etric—why i t  p ro c e e d s  from th e
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m i c r o - l e v e l  tow ard  th e  m a c r o - l e v e l ,  and n o t  v i c e - v e r s a .
But an  e x p la n a t io n  i s  r e a d y  a t  hand , in  th e  s u p e rv e n ie n c e ’ 
p r i n c i p l e .  We have  a l r e a d y  se e n  t h a t  th e  s u p e rv e n ie n c e  
p r i n c i p l e  i s  a t  th e  b a s i s  o f  th e  " n o th in g  b u t"  i n t u i t i o n .  
And we a l s o  know th i s *  th e  p r i n c i p l e  g u a r a n te e s  t h a t  
th e  t r u t h  o f  th e  m ic ro r e d u c t iv e  c o n n e c t in g  p r i n c i p l e s  R 
o f  u n i f i e d  s c i e n c e  a r e  d e te rm in e d  by th e  f i n a l  r e d u c in g  
th e o r y  Tq . On th e  o th e r  hand , th e  p r i n c i p l e  does n o t  
g u a ra n te e  t h a t  th e  t r u t h  o f  th e  c o n n e c t in g  p r i n c i p l e s  i s  
d e te rm in e d  by any  h i g h e r - l e v e l  th e o r y .  On th e  c o n t r a r y ,  
t h e r e  a r e  p o s s i b l e  w orlds  where h i g h e r - l e v e l  t h e o r i e s  
have d i f f e r e n t  r e d u c t io n  b a s e s  th a n  T0 . Thus, th e  so u rce  
o f  th e  asymmetry o f  th e  " n o th in g  b u t"  i n t u i t i o n  l i e s  in  
th e  f a c t  t h a t  m ic r o - l e v e l  th e o r y  d e te rm in e s  m a c ro - le v e l  
th e o r y  a c c o r d in g  t o  th e  su p e rv e n ie n c e  p r i n c i p l e  b u t  n o t  
v i c e - v e r s a .

T h is  f a c t  i s  im p o r ta n t  i n  e x p la in in g  why we seek  to  
m ic ro re d u c e  h i g h e r - l e v e l  t h e o r i e s , r a t h e r  th a n  to  "m acro- 
re d u c e "  l o w e r - l e v e l  ones . We se e k  m ic ro r e d u c t io n s  n o t  
o n ly  b e c a u se  we have been  n o ta b ly  s u c c e s s f u l  in  a c h ie v in g  
them i n  th e  p a s t ,  b u t  a l s o  b ec a u se  o f  th e  m e ta p h y s ic a l  
p r im acy  o f  th e  p a r t s  o v e r  th e  w hole. T his  p r im acy  i s  
r e f l e c t e d  i n  th e  f a c t  t h a t  th e  th e o ry  g o v e rn in g  th e  m ic ro ­
l e v e l  e n t i t i e s  d e te rm in e s  th e  t r u t h  o f  th e  t h e o r i e s  
g o v e rn in g  complex s t r u c t u r e s  composed o f  th e s e  e n t i t i e s ,  
w hereas th e  l a t t e r  t h e o r i e s  do n o t  d e te rm in e  th e  t r u t h  o f  
th e  fo rm e r .

The c o n s t i t u t i o n  r e l a t i o n  betw een two e v e n ts  i s  a  
v e r y  in t i m a t e  one. In  p a r t i c u l a r ,  i t  i s  e v i d e n t l y  a 
c l o s e r  and more in t im a te  r e l a t i o n  th a n  c a u s a t io n .  The 
Humean c o n c e p t io n  o f  c a u s a t io n ,  however i t  i s  t o  be 
worked o u t  i n  d e t a i l ,  a s s e r t s  ro u g h ly  t h a t  two e v e n ts  
a r e  c a u s a l l y  r e l a t e d  i f  th e y  a r e  subsum able u n d e r  a 
u n i v e r s a l  law , a  law which g u a r a n te e s  t h a t  e v e n ts  o f  th e  
f i r s t  k in d  a r e  i n v a r i a b l y  fo l lo w e d  by e v e n ts  o f  th e  second 
k in d .  One r e a s o n  f o r  d i s t i n g u i s h i n g  c o n s t i t u t i o n  from
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c a u s a t io n  i s  th e  te m p o ra l  f a c t o r :  two c o n s t i t u t i o n a l l y -
r e l a t e d  e v e n ts  a r e  s im u l ta n e o u s ,  w hereas  c a u s a t io n  i s  ’ 
o f t e n  ( th o u g h  n o t  a lw ay s)  th o u g h t  to  in v o lv e  a  te m p o ra l  
p re c e d e n c e  o f  ca u se  t o  e f f e c t .  But more im p o r ta n t  i s  
t h e  s t a t u s  o f  th e  m ic r o r e d u c t iv e  c o n n e c t in g  laws in v o lv e d  
in  c o n s t i t u t i o n ,  as  opposed t o  th e  subsum ing laws i n v o l ­
ved  i n  c a u s a t i o n .  The c o n n e c t io n  betw een p r o p e r t i e s  t h a t  
i s  in v o lv e d  i n  such  law s i s  s t r o n g e r  th a n  mere n o m o lo g ic a l  
c o r r e l a t i o n ,  b ecau se  th e  law s a r e  s u p e r v e n ie n t  upon f u n ­
d am en ta l  laws o f  p h y s i c a l  t h e o r y .  T h e i r  t r u t h  i s  th u s  
d e te rm in e d  by th e  fu n d am e n ta l  la w s , d e s p i t e  th e  f a c t  t h a t  
th e y  a r e  n o t  l o g i c a l  co n seq u en ces  o f  th e s e  la w s .  They 
a r e  n o t  m e re ly  t r u e  i n  th e  a c t u a l  w o r ld ,  o r  in  a l l  w o rld s  
where we e x p l i c i t l y  s p e c i f y  t h a t  th e y  o b t a i n .  R a th e r ,  
th e y  a r e  t r u e  in  a l l  K -w orlds whose fu n d am en ta l  law s a re  
t h e  same a s  o u r s .

Of c o u r s e ,  th e  t r u t h  o f  th e  n o n -fu n d a m e n ta l  laws 
o f  th e  v a r io u s  h i g h e r - l e v e l  s c i e n t i f i c  t h e o r i e s  i s  a l s o  
d e te rm in e d  by more b a s i c  th e o r y ,  i f  th e  U n ity  o f  S c ie n ce  
h y p o th e s i s  i s  c o r r e c t .  But t h i s  i s  b ecau se  th e  n o n - fu n -  
d am en ta l  laws a r e  l o g i c a l  co n seq u en ces  o f  th e  c o n ju n c t io n  
o f  fu n d am e n ta l  law s and c o n n e c t in g  p r i n c i p l e s .  T his  
l o g i c a l  d e t e r m in a t io n  m e re ly  r e f l e c t s  th e  f a c t  t h a t  th e  
h i g h e r - l e v e l  laws a r e  d e r iv e d ,  r a t h e r  th a n  p r i m i t i v e ,  
w i t h i n  u n i f i e d  s c i e n c e .  I t  d o e s n ' t  in v o lv e  any  s t r o n g e r -  
th a n -n o m o lo g ic a l  c o n n e c t io n  betw een  th e  p r o p e r t i e s  t h a t  
a r e  c o n n e c te d  in  th e  law s o f  t h e  h ig h e r  s c i e n c e s .  M ic ro -  
r e d u c t i v e  c o n n e c t in g  p r i n c i p l e s ,  on th e  o t h e r  hand , do 
c o u n t  as  t h e o r e t i c a l l y  p r i m i t i v e  w i th in  U n if ie d  S c ie n c e ,  
s in c e  th e y  d o n ' t  fo l lo w  l o g i c a l l y  from th e  fu n d am e n ta l  
la w s .  N o n e th e le s s ,  t h e i r  t r u t h  i s  d e te rm in ed  by th e  f u n ­
d am en ta l  law s; th e y  a r e  s u p e r v e n ie n t .  T h e i r  d e te rm in a ­
t i o n  i s  n o n - l o g i c a l ,  and i t  i s  th u s  i n d i c a t i v e  o f  a  co n ­
n e c t i o n  t h a t ' s  s t r o n g e r  th a n  mere n o m o lo g ic a l  c o r r e l a t i o n .  
The a d d i t i o n a l  s t r e n g t h  o f  th e  c o n n e c t io n  betw een m ic ro ­
r e d u c t i v e l y  c o r r e l a t e d  p r o p e r t i e s  i s  p r e c i s e l y  t h i s *
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such  p r o p e r t i e s  do n o t  d iv e rg e  in  e x te n s io n  i n  any  
p o s s i b l e  K-world where fu n d am e n ta l  p h y s i c a l  t h e o r y  i s  ’ 
t r u e ,  even though t h e i r  d iv e rg e n c e  i s  n o t  p r e c lu d e d  
l o g i c a l l y .  T h is  n o n -d iv e rg e n c e  i s  n o t  g u a ra n te e d  by 
mere n o m o lo g ic a l  c o r r e l a t i o n ,  and i t  a l lo w s  us to  con­
c lu d e  t h a t  th e  c o n s t i t u t i o n  r e l a t i o n  between e v e n ts  i s  
more i n t i m a t e  th a n  th e  r e l a t i o n  o f  c a u s a t io n .

L e t  me co n c lu d e  t h i s  s e c t i o n  by n o t in g  c e r t a i n  im­
p o r t a n t  p a r a l l e l s  betw een th e  c o n s t i t u t i o n  r e l a t i o n  and 
A lv in  G oldm an's " g e n e r a t io n "  r e l a t i o n  f o r  a c t i o n s . ^
(My t h e s i s  was o r i g i n a l l y  co n c e iv e d  on th e  id e a  o f  d e s ­
c r i b i n g  a  r e l a t i o n  betw een  p h y s i c a l  e v e n ts  and m e n ta l  
e v e n ts  an a lo g o u s  to  Goldm an's g e n e r a t io n  r e l a t i o n . )  The 
g e n e r a t io n  r e l a t i o n  i s  m eant t o  e l u c i d a t e  th e  "by" r e ­
l a t i o n ,  a s  i t  i s  e x p re s s e d  in  o r d in a r y  d i s c o u r s e  a b o u t 
human a c t s .  (T h is  i s  th e  r e l a t i o n  w hich h o ld s  between 
J o n e s '  a c t  o f  s h o o t in g  a  gun and h i s  a c t  o f  k i l l i n g  Sm ith , 
i n  th e  s i t u a t i o n  where he k i l l s  Sm ith by  s h o o t in g  a  g u n .)  
G e n e ra t io n  i s  t r a n s i t i v e ,  i r r e f l e x i v e ,  and asy m m etric . I t  
in v o lv e s  s im u lta n e o u s  e v e n t s .  I t  i s  n o n - c a u s a l .  ( Li th e  
above exam ple, J o n e s '  s h o o t in g  a  gun i s  th e  ca u se  o f  
S m i th 's  d e a th ;  b u t  i t  i s  n o t  th e  cau se  o f  J o n e s '  k i l l i n g  
S m ith . )  F i n a l l y ,  a  g e n e r a t i n g  a c t  i s  i n t u i t i v e l y  more 
fu n d am e n ta l  th a n  th e  g e n e ra te d  a c t ,  and th e  r e l a t i o n  b e ­
tween th e  two i s  i n t u i t i v e l y  v e r y  i n t i m a t e .  In  a l l  
th e s e  r e s p e c t s ,  g e n e r a t io n  re se m b le s  c o n s t i t u t i o n .

S e c t io n  2

We t u r n  now to  th e  t o p i c  o f  s c i e n t i f i c  e x p la n a t io n ,  
a s  i t  i s  r e l a t e d  to  m ic r o r e d u c t io n  and th e  U n ity  o f  
S c ie n c e .  I t  has o f t e n  been  h e ld  t h a t  th e  m ic ro r e d u c t io n  
o f  t h e o r y  T2 t o  th e o ry  T^ sh o u ld  make i t  p o s s i b l e  to  
e x p l a in ,  by means o f  T^ a lo n e ,  e v e n ts  which were e x p la in e d  
by Tg p r i o r  to  th e  r e d u c t i o n .  In  p a r t i c u l a r ,  i t  has  been 
h e ld  t h a t  T^ sh o u ld  be c a p a b le  o f  e x p l a in i n g  any o b s e r ­
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v a t i o n a l  da*ta w hich  Tg can  e x p l a i n .  The Kemeny- 
Oppenheim view  o f  r e d u c t i o n ,  i n  f a c t ,  a s s e r t s  t h a t  th e  5 
r e 'd u c i b i l i t y  o f  Tg t o  T^ amounts fo  no more th a n  t h i s :
Tg c o n ta in s  te rm s n o t  i n  T ^ , and any o b s e r v a t i o n a l  d a t a  
e x p l a in a b l e  by Tg a r e  e x p l a in a b le  by T ^ .

So f a r ,  we have c o n s id e r e d  r e d u c t io n  i n  te rm s o f  
th e  N agel a p p ro a c h ,  w i th  i t s  r e q u i r e m e n t  t h a t  r e d u c t i o n  
in v o lv e  a  s e t  o f  c o n n e c t in g  p r i n c i p l e s  Ri (2 BU°h  t h a t  
T̂l U g e n t a i l s  T g . K-0 r e d u c t io n  does n o t  impose
t h i s  r e q u i r e m e n t . I t  seems in a d e q u a te  on a c c o u n t  o f  
t h i s  f a i l u r e ,  s i n c e  a  K-0 r e d u c t i o n  o f  Tg to  T^ m ig h t 
n o t  be c a p a b le  o f  e x p l a in i n g  why th e  t h e o r e t i c a l  p r i n ­
c i p l e s  o f  Tg a r e  t r u e — so m e th in g  w hich we s t r o n g l y  f e e l  
t h a t  a  r e d u c t i o n  o f  Tg t o  T^ sh o u ld  d o . M oreover, even 
K-0 r e d u c t i o n  i s  l i k e l y  to  r e q u i r e  a  c e r t a i n  number o f  
i n t e r t h e o r e t i c  c o n n e c t in g  p r i n c i p l e s ,  s in c e  th e  o b s e r ­
v a t i o n a l  d a t a  e x p l a in a b l e  by Tg w i l l  som etim es be c h a r a c ­
t e r i z e d  i n  te rm s o f  v o c a b u la ry  t h a t  i s  n o t  p a r t  o f  T^. 
(F o r  exam ple , a  r e d u c t i o n  o f  m e n t a l i s t i c  p sy c h o lo g y  t o  
p h y s i c a l  t h e o r y  would p re su m a b ly  r e q u i r e  t h a t  p h y s i c a l  
t h e o r y  be a b le  to  e x p l a in  c e r t a i n  m e n t a l i s t i c  d a t a — 
w a n ts ,  b e l i e f s ,  th o u g h ts ,  e t c . — as w e l l  as  o v e r t  b e ­
h a v i o r .  3)

We s h a l l  c o n t in u e  to  s u b s c r i b e  to  N a g e l 's  co n c ep ­
t i o n  o f  r e d u c t i o n ,  s i n c e  h i s  d e r i v a b i l i t y  r e q u i r e m e n t  
a l lo w s  f o r  a  d e d u c t iv e -n o m o lo g ic a l  e x p la n a t io n  o f  th e  
t h e o r e t i c a l  p r i n c i p l e s  o f  th e  red u c e d  th e o r y .  S t i l l ,  we 
a r e  i n c l i n e d  to  f e e l  t h a t  an a d e q u a te  ac c o u n t  o f  r e d u c ­
t i o n  sh o u ld  in d e e d  s a t i s f y  th e  K-0 a c c o u n t .  In  f a c t ,  once 
we r e t u r n  to  N agel r e d u c i b i l i t y  w i th  i t s  c o n n e c t io n s  
betw een  t h e o r e t i c a l  p r e d i c a t e s ,  i t  seems t h a t  th e  e x p l a i -  
n a b i l i t y  r e q u i r e m e n t  sh o u ld  be even s t r o n g e r  th a n  th e  
K-0 r e q u i r e m e n t .  T hat i s ,  t h e o r y  T^ sh o u ld  be c a p a b le  
o f  e x p l a i n i n g  any  e v e n t  w hich Tg e x p l a i n s ,  n o t  j u s t  any 
o b s e r v a t i o n a l  datum w hich Tg e x p l a i n s .



To se e  w hat i s  r e q u i r e d  f o r  t h i s  d e s id e r a tu m  t o  
be m et, we m ust examine th e  n o t io n  " e x p la in a b le  by a  
t h e o r y , "  a s  i t  a p p l i e s  t o  e v e n t s .  We w i l l  a d o p t  th e  
s t a n d a r d  d e d u c t iv e -n o m o lo g ic a l  m odel o f  e x p l a n a t io n .  The 
D-N model p ro c e e d s  on th e  a s su m p tio n  t h a t  we have a v a i ­
l a b l e  c a n o n ic a l  e v e n t - d e s c r i b i n g  s e n t e n c e s ,  w hich can  be 
a s s ig n e d  n o n - p r o b le m a t i c a l l y  to  th e  e v e n ts  we a r e  i n t e ­
r e s t e d  i n .  A dop ting  t h i s  a s su m p tio n ,  we l e t  ' E ^ '  r e p r e ­
s e n t  th e  c a n o n ic a l  s e n te n c e  d e s c r i b i n g  e v e n t  e ^ .  A ccor­
d in g  to  th e  D-N m odel, an  i d e a l  and f u l l y  e x p l i c i t  
s c i e n t i f i c  e x p la n a t io n  o f  an  e v e n t  i s  a  v a l i d  deduc­
t i v e  argum en t, whose c o n c lu s io n  i s  th e  s t a t e m e n t  E^ ( th e  
."explanandum ") ,  and whose p re m is e s  c o n s i s t  o f  c e r t a i n  
g e n e r a l  laws and c e r t a i n  s t a t e m e n t s  d e s c r i b i n g  s p e c i f i c  
a n t e c e d e n t  c o n d i t io n s  ( t h e s e  p re m is e s  j o i n t l y  b e in g  th e  
" e x p la n a n s " ) .

The s i m p le s t  n o t io n  o f  " e x p l a i n a b i l i t y  by a  th e o ry ,  
i n  te rm s o f  th e  D-N m odel, i s  t h i s :  E ven t e^ i s  e x p l a i ­
n a b le  by th e o r y  T^ ju B t in  c a s e  t h e r e  i s  some t r u e  a n t e -  
c e d e n t - c o n d i t i o n s  s ta te m e n t  A, su ch  t h a t  T^ and A co n ­
s t i t u t e  an ex p lan an s  f o r  E^ w i th o u t  A a lo n e  c o n s t i t u t i n g  
an e x p la n a n s  f o r  i t . - *  ( I n  a c c o rd a n c e  w i th  th e  D-N m odel, 
A i s  u n d e rs to o d  t o  be a  s t a t e m e n t  d e s c r i b i n g  an i n d i v i ­
d u a l  e v e n t  o r  s e v e r a l  i n d i v i d u a l  e v e n t s . I t  does n o t  i n ­
c o r p o r a t e  any  a d d i t i o n a l  t h e o r e t i c a l  l a w s . )

However, t h i s  n o t i o n  c l e a r l y  i s n ' t  s t r o n g  enough 
f o r  p r e s e n t  p u rp o s e s ,  s i n c e  i t  d o e s n ' t  a l lo w  f o r  th e  
e x p l a i n a b i l i t y  by T^ o f  e v e n ts  t h a t  a r e  d e s c r ib e d  in  
te rm s o f  th e  v o c a b u la ry  o f  th e  red u c e d  th e o r y .T 2 . (Nor 
does i t  a l lo w  f o r  th e  e x p l a i n a b i l i t y  by T^ o f  o b s e rv a ­
t i o n a l  o c c u rre n c e s  w hich a r e  a s s o c i a t e d  w i th  Tg by th e o ­
r e t i c a l - o b s e r v a t i o n a l  c o r re sp o n d e n c e  p r i n c i p l e s . )  Sup­
p o se  e2 i s  such  a  " h i g h e r - l e v e l "  e v e n t ,  ( e 2 m ig h t be a 
m e n ta l  e v e n t ,  w h ile  T^ i s  some p h y s i c a l  t h e o r y . )  In  
o r d e r  t o  be a b le  t o  s a y  t h a t  e 2 i s  e x p l a in a b l e  by T^, we
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m ust expand th e  n o t io n  o f  e x p l a i n a b i l i t y  by a  t h e o r y ,  t o  
so m e th in g  l i k e  t h i s  t E v en t e^ i s  e x p l a in a b l e  by t h e o r y  
T^ j u s t  i n  c a s e  t h e r e  i s  some t r u e  a n t e c e d e n t - c o n d i t i o n s  
s t a t e m e n t  A ( s t a t e d  s o l e l y  in  te rm s o f  th e  t h e o r e t i c a l  
and p r e - t h e o r e t i c a l  v o c a b u la ry  o f  T j ) and an a u x i l i a r y  
t h e o r y  T’ (which may be v ac u o u s)  such  t h a t  , T * , and 
A c o n s t i t u t e  an e x p la n an s  f o r  E^ w i th o u t  T' and A a lo n e  
c o n s t i t u t i n g  an e x p la n a n s  f o r  i t . ^

Now w h i le  t h i s  e x p a n s io n  o f  th e  id e a  o f  e x p l a i n a ­
b i l i t y  does in d e ed  a l lo w  f o r  th e  p o s s i b i l i t y  t h a t  th e  
h i g h e r - l e v e l  e v e n t  e 2 i s  e x p l a in a b le  by T^, th e  q u e s t i o n  
a r i s e s  w h e th e r  th e  e x p a n s io n  i s  a c c e p t a b l e .  I s  i t  r e a ­
s o n a b le  to  s a y  t h a t  eg i s  " e x p la in a b le  by T^ ,"  when th e  
c o n s t r u c t i o n  o f  an  e x p la n a n s  f o r  Eg r e q u i r e s  th e  e x p l i c i t  
m en tio n  o f  an a u x i l i a r y  t h e o r y  T*? On th e  f a c e  o f  i t ,  i t  
seems n o t .  The r e a s o n a b le  c la im  a p p e a r s  to  be t h a t  i*s 
e x p l a in a b l e  by T^ U T ' , b u t  n o t  by T^ a lo n e .  I f  T* were 
f a l s e ,  o u r  e x p l a n a t io n  would c o l l a p s e .

The f o r c e  o f  t h i s  o b j e c t i o n  does n o t  l i e  i n  th e  
mere o b s e r v a t io n  t h a t  a  d e d u c t iv e -n o m o lo g ic a l  e x p la n a ­
t i o n  o f  e2 c a n n o t  be c o n s t r u c t e d  on th e  b a s i s  o f  t h e o r y  
T^ a lo n e .  T h is  f a c t  has  a l r e a d y  been g r a n t e d ,  and th e  
p ro p o sed  w id e r  s e n s e  o f  " e x p la in a b le  by a  th e o ry "  i s  
e x p l i c i t l y  d e s ig n e d  to  a p p ly  t o  such  c a s e s .  R a th e r ,  th e  
o b j e c t i o n  draws i t s  s t r e n g t h  from  th e  f a c t  t h a t  i f  T* 
were f a l s e . th e n  th e  e x p l a n a t io n  o f  e 2 would c o l l a p s e ,  
S in ce  th e  f a l s i t y  o f  Tf would v i t i a t e  th e  e x p l a n a t io n  
o f  e 2 , i t  seems i n c o r r e c t  to  a s s e r t  t h a t  e 2 i s  e x p l a i ­
n a b le  by t h e o r y  T^ a lo n e .

The e x t e n t  t o  w hich t h i s  o b j e c t i o n  can  be m et w i l l  
depend upon th e  n a t u r e  o f  T*. The s o r t  o f  a u x i l i a r y  
th e o ry  we a r e  i n t e r e s t e d  i n ,  o f  c o u r s e ,  i s  a  s e t  R^ 2 o f  
c o n n e c t in g  p r i n c i p l e s  t h a t  e s t a b l i s h  a  m ic r o r e d u c t io n  o f  
Tg t o  T^, where Tg ( t o g e t h e r  w i th  s u i t a b l e  a n t e c e d e n t -  
c o n d i t i o n  s t a t e m e n t s )  p r o v id e s  a  d i r e c t  D-N e x p l a n a t io n  
o f  e g .  In  t h i s  s i t u a t i o n ,  a  D-N e x p la n a t io n  o f  e 2 can
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a l s o  "be o b ta in e d  on th e  b a s i s  o f  T^ U R  ̂ 2 , b u t  n o t  on 
th e  b a s i s  o f  a lo n e .  So we need to  j u s t i f y  th e  c la im  > 
t h a t  e 2 i s  e x p l a in a b l e  by T^, in  th e  f a c e  o f  th e  f a c t  
t h a t '  th e  e x p l a n a t io n  b a se d  on U 2 would be v i t i a t e d  
i f  th e  c o n n e c t in g  p r i n c i p l e s  R  ̂ 2 w ere f a l s e .

F o r t u n a t e l y ,  th e  r e q u i s i t e  j u s t i f i c a t i o n  i s  p ro v id e d  
by th e  s u p e rv e n ie n c e  p r i n c i p l e .  G iven t h i s  p r i n c i p l e ,  we 
know t h a t  th e  c o n n e c t in g  p r i n c i p l e s  2 w i l l  n o t  be f a l s e  
i n  any  p o s s i b l e  w o rld  s i m i l a r  t o  o u r  w orld  in  p o i n t  o f  
fu n d a m e n ta l  p h y s i c a l  law s and b a s i c  indecom posab le  e n t i ­
t i e s .  And t h i s  f a c t  seems f u l l y  a d e q u a te  as a  r e p l y  to  
th e  above o b j e c t i o n ,  s i n c e  th e  c la im  t h a t  e v e n t  e 2 i s  
" e x p la in a b le  by T^" i s  made a g a i n s t  th e  background o f  th e  
f i n a l  r e d u c in g  th e o r y  o f  u n i f i e d  s c i e n c e .  The e x p l a i n a ­
b i l i t y  o f  e 2 by o b t a i n s ,  modulo th e  t r u t h  o f  th e  f u n ­
d am en ta l  r e d u c in g  th e o r y  Tq and th e  a b sen ce  o f  c o n c r e te  
in d ecom posab le  e n t i t i e s  n o t  c o u n te n a n c e d  by TQ. (So,  in  
w o rld s  w here C a r t e s i a n  s o u l s  e x i s t  b u t  t h e o r y  TQ i s  t r u e ,  
we m ig h t  deny  t h a t  m e n ta l  e v e n ts  a r e  e x p l a in a b le  by n e u ro ­
p h y s io lo g y ,  even i f  s y s t e m a t i c  p s y c h o lo g ic a l  c o r r e l a t i o n  
laws e x i s t ,  s i n c e  th e s e  law s c o u ld  p re su m a b ly  d i f f e r  
from  one su ch  w o rld  t o  a n o t h e r  w i th o u t  any change i n  
p h y s i c a l  t h e o r y .  But t h i s  f a c t  does n o t  a f f e c t  t h e  c la im  
t h a t  i n  o u r  w o r ld ,  m e n ta l  e v e n ts  a r e  e x p l a in a b le  by 
n e u ro p h y s io lo g y .  T his  e x p l a i n a b i l i t y  r e s u l t s  from  th e  
f a c t  t h a t  p s y c h o p h y s ic a l  c o r r e l a t i o n  law s o f  o u r  w orld  
o b t a i n  i n  a l l  TQ K -w o r ld s . )

L e t  me c o n n e c t  th e s e  c o n s i d e r a t i o n s  t o  th e  c o n s t i ­
t u t i o n  r e l a t i o n .  C o n s id e r  th e  s c e n a r i o  f o r  an e x p la n a ­
t i o n  o f  e 2 on th e  b a s i s  o f  A, T^, and R^ By hypo­
t h e s i s ,  A and T^ do n o t  p r o v id e  a  d i r e c t  D-N e x p l a n a t io n  
o f  e g .  However, th e y  do p r o v id e  a  D-N e x p la n a t io n  o f  an 
e v e n t  e ^ , w hich s ta n d s  i n  th e  c o n s t i t u t i o n - r e l a t i o n  to  
e 2 . We may r e p h r a s e  th e  c la im  t h a t  e 2 i s  e x p l a in a b l e  by 

a s  f o l lo w s i  th e  c o n s t i t u t i o n  r e l a t i o n  n r e s e r v e s  ex -
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n l a i n a b i l i t v . F o r  any  two e v e n ts  and e2 , i f  i s  
e x p l a in a b l e  by v i a  a  D-N a rg u m en t,  and i f  e^ c o n s t i -  5 
t u t e s  e 2 * th e n  e 2 i s  e x p l a in a b le  by T^. C o n s id e r  th e  
m ic r o r e d u c t iv e  c o r r e l a t i o n  o f  n e u r a l  p r o p e r t y  P w i th  
p a i n .  Such a  c o r r e l a t i o n  would e s t a b l i s h  t h a t  o c c a s io n s  
o f  p r o p e r t y  P c o n s t i t u t e  i n s t a n c e s  o f  p a i n .  So o c c u r ­
r e n c e s  o f  p a in  would be e x p l i c a b l e  by n e u r o p h y s io lo g y , 
p ro v id e d  t h a t  th e  a s s o c i a t e d  p h y s i c a l  e v e n ts  a r e  n e u ro -  
p h y s i o l o g i c a l l y  e x p l a i n a b l e .

S e c t io n  3

I n  t h i s  s e c t i o n  I  s h a l l  d i s c u s s  th e  s u b j e c t  o f  
c a u s a t i o n ,  i n  l i g h t  o f  th e  c o n s t i t u t i o n  r e l a t i o n .  The 
d i s c u s s i o n  w i l l  be somewhat t e n t a t i v e  b ecau se  th e  n o t io n  
o f  c a u s a t i o n  r e q u i r e s  c a r e f u l  p h i l o s o p h i c a l  a n a l y s i s ,  and 
I  s h a l l  n o t  a t t e m p t  su ch  an a n a l y s i s  h e r e . ^  I  w i l l  assume 
a  Humean c o n c e p t io n  o f  c a u s a t i o n ,  by w hich I  mean th e  
view  t h a t  c a u s a t i o n  in v o lv e s  g e n e r a l  laws in  an  e s s e n t i a l  
way. Beyond t h i s , I  s h a l l  r e l y  l a r g e l y  on th e  i n t u i t i v e  
c o n t e n t  o f  th e  n o t io n ;  h o p e f u l l y ,  a  th e o r y  o f  c a u s a t io n  
can  u l t i m a t e l y  be g iv e n  w hich c a p tu r e s  t h i s  i n t u i t i v e  
c o n t e n t .

I  w i l l  fo c u s  on th e  q u e s t i o n  o f  th e  r e l a t i o n  b e ­
tw een m e n ta l  c a u s a t io n  and p h y s i c a l  c a u s a t i o n ,  where th e  
p h y s i c a l  e v e n ts  we a r e  i n t e r e s t e d  i n  a r e  th o s e  w hich co n ­
s t i t u t e  th e  m e n ta l  e v e n ts  t h a t  a r e  s im u l ta n e o u s  w i th  them. 
B ut i t  sh o u ld  be k e p t  in  mind t h a t  th e  i m p l i c a t i o n s  o f  
th e  d i s c u s s i o n  a r e  more g e n e r a l t  th e y  a p p ly  w i th  r e s p e c t  
t o  any two m ic r o r e d u c t iv e  e v e n t  " l e v e l s " — e . g . ,  t o  th e  
r e l a t i o n  betw een m ic r o p h y s ic a l  c a u s a t i o n  and c h e m ic a l  
c a u s a t i o n ,  o r  betw een c h e m ic a l  c a u s a t i o n  and b i o l o g i c a l  
c a u s a t i o n ,  e t c .

There a r e  two p r i n c i p l e s  r e g a r d in g  c a u s a t i o n  w hich 
a r e  g e n e r a l l y  a d v o c a te d  by p ro p o n e n ts  o f  th e  v iew  t h a t  
p sy c h o lo g y  i s  r e d u c i b l e  to  p h y s i c a l  t h e o r y —p r i n c i p l e s
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I  t h i n k  we sh o u ld  a l lo w  f o r .  F i r s t ,  i t  i s  h e ld  t h a t  th e  
r e d u c t i o n  o f  p sy c h o lo g y  would e s t a b l i s h  a  co m p le te  c a u s a l ’ 
nexus  a t  th e  l e v e l  o f  p h y s i c a l  th e o r y .  P h y s i c a l  e v e n ts  
a r e  a lw ays ca u sed  by p r i o r  p h y s i c a l  e v e n t s ;  o r ,  i f  t h e r e  
a r e  c a u s a l  in d e te r m in a c ie s  a t  th e  p h y s i c a l  l e v e l ,  
t h e s e  in d e te r m in a c ie s  a r e  n o t  " f i l l e d  i n , "  a s  i t  w ere , 
by  m e n ta l  c a u s e s .  T h is  p r i n c i p l e  e x te n d s  to  th e  c a u s a ­
t i o n  o f  p e o p l e ' s  o v e r t  b e h a v io r t  b o d i l y  m o tions  r e s u l t  
from  p r i o r  c h a in s  o f  p u r e l y  p h y s i c a l  c a u s e s . ? S eco n d ly , 
i t  i s  h e ld  t h a t  th e  r e d u c t i o n  o f  p sy c h o lo g y  b r in g s  m e n ta l  
e v e n ts  w i t h i n  t h e  c lo s e d  p h y s i c a l - l e v e l  c a u s a l  n e x u s .
J u s t  how th e y  a r e  b ro u g h t  w i t h i n  t h i s  nexus  i s  a  q u e s t i o n  
we s h a l l  c o n s i d e r  below.

These two p r i n c i p l e s  b o th  seem q u i t e  n a t u r a l ,  once 
we h y p o th e s iz e  t h a t  p sy c h o lo g y  i s  r e d u c i b l e  to  p h y s i c a l  
t h e o r y .  But in  a d d i t i o n ,  t h e r e  a r e  two f u r t h e r  p r i n c i p l e s  
a b o u t  c a u s a t i o n  w hich  d e r i v e  d i r e c t l y  from common s e n s e .  
The f i r s t  i s  m e n t a l / p h y s i c a l  i n t e r a c t i o n i s m ,  th e  view  
t h a t  m e n ta l  e v e n ts  can  som etim es ca u se  p h y s i c a l  e v e n ts  
i n  th e  body , and v i c e - v e r s a .  Examples o f  m e n ta l - p h y s i c a l  
c a u s a t i o n  a r e  r e a d i l y  a t  h an d : p a in s  can ca u se  w in c e s ,
th o u g h ts  can  ca u se  th e  h e a r t  to  pound, f e e l i n g s  ca n  cau se  
t r e m b l in g .  Examples o f  p h y s i c a l - m e n ta l  c a u s a t io n  a r e  
even  e a s i e r  to  f i n d :  blows t h a t  can cau se  d u l l  a c h e s ,
f l a s h e s  o f  l i g h t  t h a t  ca u se  a  p e r s o n  t o  have a  c e r t a i n  
a f t e r - i m a g e ,  p i e c e s  o f  m usic t h a t  c a u se  a  p e r s o n  t o  have 
c e r t a i n  f e e l i n g s  o r  m em ories, and e l e c t r i c a l  b r a i n  s t im u -Q
l a t i o n s  t h a t  cau se  a  p e r s o n  t o  have a  c e r t a i n  th o u g h t .

The seco n d  common-sense p r i n c i p l e  i s  t h a t  some 
m e n ta l  e v e n ts  ca u se  o t h e r  m e n ta l  e v e n t s .  T h in k in g  o f  
N ix o n 's  " d i r t y  t r i c k s "  d e p a r tm e n t  m ig h t  c a u se  s t r o n g  
f e e l i n g s  o f  s u s p i c io n  tow ard N ixon; t h i n k i n g  o f  John 
D e a n 's  t e s t im o n y  m ig h t ca u se  one to  b e l i e v e  t h a t  John 
M i t c h e l l  i s  a  l i a r ,  and so  on.

I t  h a s  o f t e n  been  h e ld  t h a t  th e  above f o u r  p r i n c i ­
p l e s  r e g a r d i n g  c a u s a t io n  c a n n o t  be s im u l t a n e o u s ly  m ain­
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t a i n e d .  I  s h a l l  c o n te n d  t h a t  th e y  can b e ,  and in d e ed  
t h a t  t h e y  a r e  a l l  t r u e .  But b e fo re  d e s c r i b i n g  my own 
p o s i t i o n  w i th  r e g a r d  t o  c a u s a t i o n ,  l e t  me m en tio n  t h a t  
one a d v a n ta g e  o f  th e  i d e n t i t y  t h e s i s  f o r  m e n ta l  and 
p h y s i c a l  e v e n ts  i s  t h a t  i t  to o  a l lo w s  f o r  th e  t r u t h  o f  
th e  above f o u r  p r i n c i p l e s .  S in c e  m e n ta l  e v e n ts  a r e  
i d e n t i c a l  w i th  p h y s i c a l  e v e n t s ,  th e  p o s t u l a t i o n  o f  a  
c lo s e d  c a u s a l  nexus a t  th e  p h y s i c a l  l e v e l  a u t o m a t i c a l l y  
g u a r a n te e s  th e  t r u t h  o f  th e  se c o n d , t h i r d ,  and f o u r t h  
p r i n c i p l e s .  I  t h in k  i t  i s  f a i r  t o  s a y  t h a t  t h i s  f a c t  i s  
one r e a s o n  why th e  i d e n t i t y  t h e o r y  h as  been a t t r a c t i v e  
t o  many p h i lo s o p h e r s .

The p o s i t i o n  I  a d v o c a te  can  be b r i e f l y  d e s c r ib e d  
as  a  d u a l - c a u s a t i o n  p a r a l l e l i s t / i n t e r a c t i o n i s t  v ie w . I  
a d v o c a te  p a r a l l e l i s m  r e g a r d in g  m e n ta l  and p h y s i c a l  e v e n ts  
w hich  a r e  s im u l ta n e o u s ,  and i n t e r a c t i o n i s m  r e g a r d in g  men­
t a l  and p h y s i c a l  e v e n ts  t h a t  a r e  n o n s im u l ta n e o u s . And 
I  h o ld  t h a t  m e n ta l  c a u s a t i o n  and p h y s i c a l  c a u s a t io n  
o p e r a t e  t o g e t h e r :  e v e n ts  w i th  m e n ta l  c a u se s  have s im u l ­
ta n e o u s  p h y s i c a l  c a u s e s ,  and e v e n ts  w i th  p h y s i c a l  c a u se s  
may have s im u l ta n e o u s  m e n ta l  c a u s e s .  The p o s i t i o n  i s  
i l l u s t r a t e d  by th e  f o l lo w in g  d iag ra m . E v en ts  p^ and p 2 
a r e  p h y s i c a l  e v e n t s ,  and and mg a r e  m en ta l  e v e n t s .

We s t i p u l a t e  t h e s e  f a c t s :  1) p^ and in̂  a r e  s im u l ­
ta n e o u s ,  and p^ c o n s t i t u t e s  m^; 2) pg and m2 a r e  s im u l­
ta n e o u s ,  and pg c o n s t i t u t e s  m2 : 3) P2 an<  ̂ m2 a r e  ^a '*:e r  
th a n  p^ and m^; p^ c a u s e s  p 2 . G iven th e s e  s t i p u l a ­
t i o n s ,  I  make th e  f o l lo w in g  c la im s  r e g a r d in g  c a u s a t i o n :
1) p^ c a u s e s  mgj 2) m^ c a u s e s  p 2 ; 3) c a u se s  mg. The 
s i n g l e  a rro w  r e p r e s e n t s  c a u s a t i o n ,  and th e  d o u b le  a rrow
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r e p r e s e n t s  c o n s t i t u t i o n .  Broken arrow s r e p r e s e n t  r e l a ­
t i o n s  w hich  o b ta in  by  s t i p u l a t i o n ,  and s o l i d  a rro w s ’
r e p r e s e n t  t h e  c a u s a l  r e l a t i o n s  which o b t a i n ,  I  c la im ,  
when th e  s t i p u l a t e d  r e l a t i o n s  a r e  m et. D ual c a u s a t i o n  i s  
r e p r e s e n t e d  by  th e  two s i n g l e  a rrow s p o i n t i n g  to  ’p^* 
and th e  two s i n g l e  a r ro w s  p o i n t i n g  to  'm g '-  I n t e r a c -  
t io n i s m  i s  r e p r e s e n t e d  by th e  d ia g o n a l  a r ro w s .  P a r a l l e ­
l i s m  i s  r e p r e s e n t e d  by  th e  d o u b le  a rrow  o f  c o n s t i t u t i o n ,  
r a t h e r  th a n  th e  s i n g l e  a rrow  o f  c a u s a t i o n ,  be tw een  *p^' 
and 'm ^ ' and be tw een  'pg* and 'mg'*

As I  i n d i c a t e d  i n  th e  f i r s t  s e c t i o n ,  th e  c o n s t i t u ­
t i o n  r e l a t i o n  d i f f e r s  from  c a u s a t i o n .  I t  i s  more i n t i ­
mate th a n  c a u s a t i o n ,  s in c e  i t  In v o lv e s  th e  c o - e x t e n s i v e -  
n e s s  o f  th e  h i g h e r - l e v e l  e v e n t - t y p e s  in  a l l  p o s s i b l e  K- 
w o rld s  w here TQ i s  t r u e .  Thus, when I  a p p ly  th e  te rm  
p a r a l l e l i s m *  to  th e  r e l a t i o n  betw een s im u l ta n e o u s  m e n ta l
and p h y s i c a l  e v e n t s ,  I  sh o u ld  n o t  be ta k e n  to  mean t h a t
th e  c o n n e c t io n  o f  th e  e v e n ts  i s  somehow f o r t u i t o u s  o r  
a c c i d e n t a l .  On th e  c o n t r a r y ,  th e  c o n n e c t io n  i s  s t r o n g e r  
th a n  a  c a u s a l  c o n r fe c t io n ,  r a t h e r  th a n  w eaker . S t i l l ,  th e  
te rm  'p a r a l l e l i s m *  i s  b e in g  a p p l i e d  in  th e  t r a d i t i o n a l  
way* t o  i n d i c a t e  t h a t  th e  r e l a t i o n  betw een  a  p h y s i c a l  
e v e n t  and i t s  m e n ta l  c o u n t e r p a r t  i s  n e i t h e r  i d e n t i t y  n o r  
c a u s a t i o n .

T r a d i t i o n a l l y ,  p a r a l l e l i s m ,  i n t e r a c t i o n i s m  and 
ep iphenom enalism  have been  t r e a t e d  as  m u tu a l ly  e x c lu s iv e  
v ie w s . T h is  i s  b ec au se  th e y  were o f t e n  s t a t e d  w i th o u t  
r e g a r d  t o  s i m u l t a n e i t y  and n o n - s i m u l t a n e i t y ,  a s  f o l lo w s .  
" I n t e r a c t i o n i s m  a s s e r t s  t h a t  p h y s i c a l  e v e n ts  ca u se  m e n ta l  
e v e n ts  and m e n ta l  e v e n ts  ca u se  p h y s i c a l  ones; c p ip h c n o -  
m enalism  a s s e r t s  t h a t  p h y s i c a l  e v e n ts  ca u se  m e n ta l  e v e n ts  
b u t  m e n ta l  e v e n ts  d o n ' t  c a u se  p h y s i c a l  ones ; and p a r a l ­
l e l i s m  a s s e r t s  t h a t  n e i t h e r  s o r t  o f  e v e n t  e v e r  c a u se s  
th e  o t h e r . "  S t a t e d  i n  t h i s  lo o s e  form , my view  c o u n ts  
s im p ly  a s  i n t e r a c t i o n i s m .  But th e  t h r e e  v iew s a r e  no 
l o n g e r  e x c lu s iv e  i f  we d i s t i n g u i s h  th e  c a se  o f  s im u l -
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ta n e o u s  e v e n ts  from  th e  n o n s im u lta n e o u s  c a s e .  And i f  
we make th e  d i s t i n c t i o n ,  th e n  th e  p a r a l l e l i s t  a s p e c t  o f  
my p o s i t i o n  em erges.

My v ie w p o in t  a l s o  em bodies som eth ing  o f  an e p i -  
p h e n o m e n a l is t  e le m e n t .  Epiphenom enalism  a s s e r t s  t h a t  
th e  ( a p p a re n t )  c a u s a t io n  o f  p h y s i c a l  e v e n ts  by m e n ta l  
e v e n t s ,  and a l s o  o f  m e n ta l  e v e n ts  by p r i o r  m e n ta l  e v e n t s ,  
i s  r e a l l y  grounded  in  p h y s i c a l  c a u s a t io n .  Now, I  deny 
t h a t  m e n ta l  c a u s a t io n  i s  o n ly  a p p a r e n t .  I t  i s  p e r f e c t l y  
r e a l .  However, I  do a d o p t  th e  view t h a t  any e v e n t  which 
h as  a m e n ta l  ca u se  a l s o  has  a  p h y s i c a l  cause  p ^ ,  such  
t h a t  p^ c o n s t i t u t e s  m^. M en ta l c a u s a t io n  i s  th u s  grounded 
i n  p h y s i c a l  c a u s a t io n .

My r e a s o n s  f o r  a d o p t in g  p a r a l l e l i s m  w ith  r e s p e c t  
to  s im u lta n e o u s  m e n ta l  and p h y s i c a l  e v e n ts  have a l r e a d y  
been  made c l e a r .  As f o r  n o n s im u lta n e o u s  e v e n ts ,  I  advo­
c a t e  an i n t e r a c t i o n i s t  p o s i t i o n  f o r  two r e a s o n s .  F i r s t ,  
i n t e r a c t i o n i s m  i s  s t r o n g l y  su p p o r te d  by o u r  u s u a l  c a u s a l  
id iom , and by o u r  i n t u i t i o n s  a b o u t  c a u s a t io n .  S eco n d ly , 
i n t e r a c t i o n i s m  i s  in  ac co rd an c e  w ith  th e  b a s ic  Humean 
m odel, w h ich  a s s e r t s  t h a t  c a u s a l  r e l a t i o n s  depend on 
u n d e r ly in g  nomic r e g u l a r i t i e s .

S e v e r a l  s o r t s  o f  c a s e  come i n t o  c o n s i d e r a t i o n ,  as 
r e g a r d s  th e  a p p l i c a b i l i t y  o f  th e  Humean a p p ro ac h . I  w i l l  
r e f e r  to  th e  above d iagram  in  d i s t i n g u i s h i n g  them. The 
d i f f e r e n t  c a s e s  in v o lv e  th e  n a t u r e  o f  th e  c o n s t i t u t i o n  
r e l a t i o n  betw een p^ and m^, and betw een p2 and mg. The 
r e l a t i o n  can  be based  e i t h e r  on a  b i c o n d i t i o n a l  c o r r e l a ­
t i o n  law c o n n e c t in g  th e  c o n s t i t u t i v e  p r o p e r t i e s ,  o r  on a 
one-way c o n d i t i o n a l  law . Thus, we have f o u r  c a s e s  t o  
c o n s id e r*  1) The c o n s t i t u t i o n  r e l a t i o n  between p^ and m̂  
in v o lv e s  a  b i c o n d i t i o n a l  law , and th e  r e l a t i o n  betw een p2 
and m2 in v o lv e s  a  b i c o n d i t i o n a l  law . 2) The f i r s t  i n ­
v o lv e s  a  b i c o n d i t i o n a l  law , and th e  second  a  c o n d i t i o n a l  
law . 3) The f i r s t  in v o lv e s  a  c o n d i t i o n a l  law , th e  second 
a  b i c o n d i t i o n a l .  Both in v o lv e  c o n d i t i o n a l  law s .
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The f i r s t  two form  a  s i n g l e  c a t e g o r y ,  and th e y  a re  
n o n p ro b le m a t ic  from  a  Humean p o i n t  o f  v iew . L e t  , P2 i ? 
M '̂, and Mg be th e  c o n s t i t u t i v e  p r o p e r t i e s  o f  th e  r e s p e c ­
t i v e  e v e n ts  p ^ , p g , , and mg. S in c e  p^ c a u s e s  p g , we 
know by  th e  Humean a c c o u n t  t h a t  t h e r e  i s  a  l a w l ik e  r e ­
g u l a r i t y  i n v o lv in g  th e  r e s p e c t i v e  c o n s t i t u t i v e  p r o p e r t i e s ,  
P^ and Pg . T h is  g u a r a n te e s  t h a t  w henever P^ i s  i n s t a n c e d ,  
Pg i s  i n s t a n c e d  s u b s e q u e n t ly .  Now, c a s e s  1 and 2 in v o lv e  
a  b i c o n d i t i o n a l  c o r r e l a t i o n  law  c o n n e c t in g  P^ w i th  M^. So, 
g iv e n  th e  law c o n n e c t in g  P^ to  Pg, w henever i s  i n s t a n ­
ced  by a  person,* Pg i s  i n s t a n c e d  by  h i s  body. A m e n t a l /  
p h y s i c a l  c o v e r in g - la w  i s  t h e r e f o r e  g u a r a n te e d .  A lso , 
c a s e s  1 and 2 in v o lv e  a t  l e a s t  a  one-way law c o n n e c t in g  
Pg t o  Mg. Hence, w henever P^ i s  i n s t a n c e d  by a  p e r s o n 's  
body, Mg i s  in s t a n c e d  by th e  p e r s o n .  A p h y s i c a l / m e n t a l  
c o v e r in g  law i s  t h e r e f o r e  g u a r a n te e d ,  a l s o .  (A s i m i l a r  
a rgum en t a l s o  e s t a b l i s h e s  a  c o v e r in g  law c o n n e c t in g  M̂  
and Mg. )

The second  two c a s e s  a r e  l e s s  s t r a i g h t f o r w a r d .  Both 
in v o lv e  a  one-way law c o n n e c t in g  P^ to  . The p roblem  
i s  t h a t  t h e r e  i s  no g u a r a n t e e ,  g iv e n  o n ly  a  one-way law 
from  P^ to  M̂  and o u r  b a s i c  one-w ay law from  P^ to  Pg, 
t h a t  t h e r e  w i l l  be a  law from  M̂  to  Pg. Hence, t h e r e  i s  
a l s o  no g u a r a n te e  o f  a  law from  M̂  t o  Mg. So we a p p a r e n t l y  
l a c k  a s s u ra n c e  t h a t  t h e r e  a r e  c o v e r in g - la w s  s u f f i c i e n t  to  
e s t a b l i s h  m e n t a l / p h y s i c a l  c a u s a t i o n ,  o r  m e n ta l /m e n ta l  
c a u s a t i o n .

We can  su rm oun t t h i s  p ro b lem , how ever, i f  we a r e  
w i l l i n g  to  m odify  th e  b a s ic  Humean c o n c e p t io n  a lo n g  
l i n e s  s u g g e s te d  by D avidson.'*  lie s u g g e s t s  t h a t  a l th o u g h  
s i n g u l a r  c a u s a l  s t a t e m e n t s  do e n t a i l  th e  e x i s t e n c e  o f  
a  law  w hich  subsumes th e  two c o n c r e te  e v e n ts ,  such  s i n ­
g u l a r  s t a t e m e n t s  do n o t  e n t a i l  t h a t  th e  s t a t e m e n t  o f  th e  
subsum ing  law w i l l  employ te rm in o lo g y  t h a t  i s  even r e ­
m o te ly  s i m i l a r  to  th e  te rm in o lo g y  o f  th e  s i n g u l a r  c a u s a l  
s t a t e m e n t  i t s e l f .  T h is  ap p ro ach  conform s w e l l  w i th  h i s
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s p e c u l a t i o n  t h a t  p sy c h o lo g y  i s  h e te ro n o m ic — i . e ,  t h a t  
p r e c i s e  laws t o  u n d e r l i e  th e  q u a l i t a t i v e  g e n e r a l i z a t i o n s  , 
of; p sy c h o lo g y  can  o n ly  "be found  a t  th e  l e v e l  o f  n a t u r a l  
s c i e n c e .  H is ap p ro ac h  a l lo w s  us to  sp eak  o f  m e n ta l  
c a u s a t i o n ,  w h i le  lo o k in g  to  p h y s i c a l  t h e o r y  f o r  p r e c i s e  
c o v e r in g  la w s .

On D a v id s o n 's  c o n c e p t io n  o f  e v e n t s ,  t h e s e  u n d e r ly ­
in g  c o v e r in g  law s from p h y s i c a l  t h e o r y  would d i r e c t l y  su b ­
sume th e  m e n ta l  e v e n ts  w hich  a r e  in v o lv e d  i n  s i n g u l a r  c a u ­
s a l  ju d g m en ts . He h o ld s  t h a t  th e  m e n ta l  e v e n t  i s  a l s o  a  
p h y s i c a l  e v e n t ,  .and t h a t  i t  can be r e - d e s c r i b e d  p h y s i c a l l y  
i n  su ch  a  way t h a t  th e  law  a p p l i e s .  T h is  c o u r s e  i s  n o t  
open t o  u s ,  s i n c e  we d e n ie d  th e  i d e n t i t y  o f  m e n ta l  and 
p h y s i c a l  e v e n t s .  However, an a n a lo g o u s  c o u r s e  i s  openi 
we s im p ly  e x te n d  th e  c o n c e p t  " s u b s u m a b i l i ty  u n d e r  a  la w ,"  
j u s t  a s  we ex te n d e d  th e  c o n c e p t  " e x p la in a b le  by a  th e o ry "  
in  th e  p r e v io u s  s e c t i o n .  T h a t  i s ,  we a s s e r t  t h a t  th e  co n ­
s t i t u t i o n  r e l a t i o n  p r e s e r v e s  s u b s u m a b i l i t y . T h is  g iv e s  us 
j u s t  t h e  r e s u l t s  we w an t,  a s  c o n s i d e r a t i o n  o f  th e  above 
d iag ram  w i l l  show .S ince  p^ c o n s t i t u t e s  m̂  and p 2 c o n s t i ­
t u t e s  m2 » m  ̂ and m2 a r e  subsumed u n d e r  th e  law w hich  su b ­
sumes p^ and p 2 r e s p e c t i v e l y .  Thus, we can  a s s e r t  t h a t  
m^ c a u s e s  p2 and t h a t  m  ̂ c a u s e s  m2 .

The p r i n c i p l e  t h a t  c o n s t i t u t i o n  p r e s e r v e s  subsuma­
b i l i t y  i s  a  r e a s o n a b le  one, I  s u g g e s t ,  b e c a u se  o f  th e  
e x t r e m e ly  i n t i m a t e  c o n n e c t io n  betw een  e v e n ts  t h a t  a r e  
r e l a t e d  by  c o n s t i t u t i o n .  I f  e^ c o n s t i t u t e s  e 2 , th e n  
t h e r e  i s  " n o th in g  more" to  th e  o c c u r re n c e  o f  e 2 th a n  th e  
o c c u r re n c e  o f  e ^ .  The r e l a t i o n  be tw een  th e  two c o n s t i ­
t u t i v e  p r o p e r t i e s  i s  s t r o n g e r  th a n  n o m o lo g ic a l ,  as  we have 
s e e n .  I n  s h o r t ,  a l l  th e  r e a s o n s  which spoke in  f a v o r  o f  
th e  v iew  t h a t  c o n s t i t u t i o n  p r e s e r v e s  e x p l a i n a b i l i t y  a l s o  
a l lo w  us t o  co n c lu d e  t h a t  c o n s t i t u t i o n  p r e s e r v e s  su b ­
s u m a b i l i t y .

The p r e s e r v a t i o n  o f  s u b s u m a b i l i ty  e s t a b l i s h e s  t h a t  
th e  i n t e r a c t i o n i s t  v ie w p o in t  I  a d v o c a te  i s  in d e ed  i n
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a c c o rd a n c e  w i th  th e  Humean p i c t u r e  o f  c a u s a t i o n .  A g la n c e  
a t  th e  e a r l i e r  d iag ram  s h o u ld  make t h i s  p o i n t  c l e a r i  ’
m^‘ and  m2 a r e  b o th  subsum ab le  u n d e r  th e  law w hich u n d e r ­
l i e s  th e  c a u s a l  c o n n e c t io n  be tw een  p^ and p ,,.  S p e c i f i ­
c a l l y ,  nij f a l l s  u n d e r  th e  c o n s t i t u t i v e  p r o p e r t y  P j  o f  
th e  e v e n t  p ^ f and m2 f a l l s  u n d e r  t h e  c o n s t i t u t i v e  p r o ­
p e r t y  P2 o f  t h e  e v e n t  p 2> Thus, th e  c a u s a t i o n  o f  m2 by 
p ^ , o f  p 2 by m^, and o f  m2 by m  ̂ i s  s u p p o r te d  by th e  
u n d e r ly in g  law  c o n n e c t in g  P^ to  Pg,

The e x t e n s io n  o f  s u b s u m a b i l i t y  w hich we have adop­
t e d  does n o t  i n  i t s e l f  r e q u i r e  t h a t  we a s s e r t  th e  e x i s ­
te n c e  o f  c a u s a l  r e l a t i o n s  i n  th e s e  t h r e e  c a s e s ,  o f  c o u r s e .  
But i t  does open th e  d o o r  t o  t h i s  p o s i t i o n ,  w i.th in  th e  
c o n t e x t  o f  th e  Humean c o n c e p t io n  o f  c a u s a t i o n .  And I  con ­
te n d  t h a t  we sh o u ld  go on t o  m a in ta in  an  i n t e r a c t i o n i s t  
v iew . The r e a s o n s ,  as  m en tio n e d  e a r l i e r ,  a s  t h e s e :  1)
i n t e r a c t i o n i s m  i s  s t r o n g l y  s u p p o r te d  by our i n t u i t i o n s  
a b o u t  c a u s a t i o n ,  and by o u r  u s u a l  c a u s a l  id iom , and 2) 
th e  i n t e r a c t i o n i s t  p o s i t i o n  I  have d e s c r ib e d  s a t i s f i e s  
th e  Humean r e q u i r e m e n t  t h a t  c a u s a l l y - r e l a t e d  e v e n ts  m ust 
be subsum ab le  u n d e r  a  g e n e r a l  law .

S e c t io n

A p o t e n t i a l  d i f f i c u l t y  a r i s e s  a t  t h i s  p o i n t ,  how­
e v e r .  The form  o f  i n t e r a c t i o n i s m  I  am a d v o c a t in g  r e ­
q u i r e s  d u a l  c a u s a t i o n ,  and th e  n o t i o n  o f  d u a l  c a u s a t i o n  
has  come u n d e r  a t t a c k .  I  am r e f e r r i n g  to  D avid Lewis* 
" s p u r io u s  c a u se "  a rg u m en t, w hich  was d i s c u s s e d  in  ch a p ­
t e r  I I I .  I n  te rm s o f  th e  above d ia g ra m , th e  argum ent i s  
t h i s i  C o n s id e r  th e  e v e n t  p 2> I f  th e  m e n ta l  e v e n t  
i s  n o t  i d e n t i c a l  t o  th e  p h y s i c a l  e v e n t  p^ , th e n  m  ̂ i s  
n o t  a  g en u in e  c a u se  o f  p 2 * E v en t o c c u p ie s  a  r o l e  
a n a lo g o u s  to  th e  "power on1' l i g h t ,  w hich  "does n o t  ca u se  
th e  m o to r  to  g o , even i f  i t  i s  a  l a w f u l l y  p e r f e c t  c o r ­
r e l a t e  o f  th e  e l e c t r i c  c u r r e n t  t h a t  r e a l l y  c a u s e s  th e
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10m otor  t o  g o ."  S i m i l a r l y ,  t h e  argum ent g o e s ,  m  ̂ does 
n o t  ca u se  Pg, even th o u g h  i s  a  l a w f u l l y  p e r f e c t  c o r -  ’ 
r e l a t e  o f  P^ , th e  p r o p e r t y  whose i n s t a n c i n g  r e a l l y  
c a u s e s  Pg . So m e n t a l / p h y s i c a l  c a u s a t i o n  i s  r u l e d  o u t  hy 
th e  p r e s e n c e  o f  a  c l o s e d  c h a in  o f  p h y s i c a l  c a u s e s .

A s i m i l a r  a n a lo g y  can  he c o n s t r u c t e d  to  a p p ly  t o  th e  
c a s e  o f  m e n ta l -m e n ta l  c a u s a t i o n .  Suppose o u r  m o to r  h as  
a  "m otor on" l i g h t .  T h is  l i g h t ' s  h e in g  on i s  th e  a n a ­
lo g u e  o f  m e n ta l  e v e n t  mg. Now, th e  "power on" l i g h t  does 
n o t  ca u se  th e  "m otor on" l i g h t  to  come on, any more th a n  
i t  c a u s e s  th e  m oto r  t o  go . The e l e c t r i c  c u r r e n t  c a u s e s  
th e  "m otor on" l i g h t  to  come on, j u s t  a s  i t  c a u s e s  th e  
m oto r  t o  go . S i m i l a r l y ,  Lewis m ig h t  c la im ,  does n o t  
r e a l l y  ca u se  mg. E v en t p^ i s  th e  g en u in e  c a u se  o f  b o th  
Pg and mg. The " d u a l  c a u s a t io n "  v iew  i s  th u s  r u l e d  o u t  
a l t o g e t h e r .

P re su m ab ly , L ew is ' c o n t e n t i o n  t h a t  th e  "power on" 
l i g h t  i s  a  s p u r io u s  c a u s e  in v o lv e s  th e  f o l lo w in g  c o u n t e r -  
f a c t u a l  c o n s i d e r a t i o n s .  I f  th e  l i g h t  were n o t  on when 
th e  e l e c t r i c  c u r r e n t  were f lo w in g ,  th e  m otor would s t i l l  
r u n  and th e  "m otor on" l i g h t  would s t i l l  come on. But 
i f  th e  c u r r e n t  were n o t  f lo w in g  when th e  l i g h t  was on, 
th e  m o to r  would n o t  g o , and th e  "m otor on" l i g h t  would 
s t a y  o f f .  Thus th e  c u r r e n t ,  and n o t  th e  l i g h t ,  i s  th e  
r e a l  c a u se  o f  th e  m o to r 's  r u n n in g  and th e  l i g h t ' s  coming 
on.

The an a lo g o u s  a rg u m en t i n  th e  c a s e  o f  th e  c a u s a ­
t i o n  o f  pg hy m  ̂ i s  t h i s .  (We w i l l  assum e, f o r  s im ­
p l i c i t y ,  t h a t  P^ and a r e  c o n n e c te d  by a  b i c o n d i t i o n a l  
c o r r e l a t i o n  law  and t h a t  Pg and Mg a r c  c o n n e c te d  by a  
b i c o n d i t i o n a l  c o r r e l a t i o n  l a w . ) I f  p^ o c c u r re d  b u t  m̂  
d id  n o t ,  th e n  p^ would s t i l l  have cau sed  p2 and mg.
T h is  i s  b ec a u se  th e  law  c o n n e c t in g  P^ t o  Pg would s t i l l  
be i n  e f f e c t ,  a s  would th e  law  c o n n e c t in g  Pg t o  Mg. But 
i f  m  ̂ o c c u r r e d  b u t  p^ d id  n o t ,  th e n  pg would n o t  have
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o c c u r re d  s u b s e q u e n t ly  to  m^. And so  nig would n o t  o c c u r  
e i t h e r *  Thus p ^ ,  and n o t  m^, i s  th e  r e a l  ca u se  o f  pg 
and o f  nig. E v e n t  m  ̂ i s  a  s p u r io u s  c a u s e .  The a l l e g e d  
d u a l - c a u s a t i o n  view  r e a l l y  d e n ie s  a l l  c a u s a l  e f f i c a c y  
t o  m e n ta l  e v e n t s .

We can  add f u r t h e r  d e t a i l s  t o  t h i s  a rgum en t by 
r e f e r r i n g  to  a  r e c e n t  d i s c u s s i o n  by Lewis on th e  t r u t h  
c o n d i t i o n s  f o r  c o u n t e r f a c t u a l  s t a t e m e n t s . ^  He ta k e s  as  
p r i m i t i v e  th e  r e l a t i o n  o f  " c o m p a ra t iv e  o v e r - a l l  s i m i l a ­
r i t y "  among p o s s i b l e  w o r ld s .  G iven t h i s  r e l a t i o n ,  one 
w o rld  i s  " c l o s e r  to  a c t u a l i t y "  th a n  a n o th e r  i f  th e  f i r s t  
re se m b le s  o u r  a c t u a l  w o rld  more th a n  th e  second  d o e s ,  
t a k in g  a c c o u n t  o f  a l l  th e  r e s p e c t s  o f  s i m i l a r i t y  and 
d i f f e r e n c e  and b a la n c in g  them o f f  one a g a i n s t  th e  o t h e r .
He th e n  s t a t e s  th e  t r u t h  c o n d i t i o n s  f o r  c o u n t e r f a c t u a l s  
a s  f o l lo w s .  Given any  two p r o p o s i t i o n s  A and C, th e  
c o u n t e r f a c t u a l  " I f  A were t r u e  th e n  C would be t r u e "  i s  
t r u e  i f  and o n ly  i f  e i t h e r  1) t h e r e  a r e  no p o s s i b l e  A- 
w o rld s  ( i . e . ,  t h e r e  a r e  no p o s s i b l e  w o rld s  in  w hich A 
h o ld s ;  i n  t h i s  c a s e  th e  c o u n t e r f a c t u a l  i s  v a c u o u s ly  t r u e ) ,  
o r  2) some A -w orld  where C h o ld s  i s  c l o s e r  to  a c t u a l i t y  
th a n  i s  any A -w orld  where C does n o t  h o ld .  T h a t i s ,  "a  
c o u n t e r f a c t u a l  i s  n o n -v a c u o u s ly  t r u e  i f  and o n ly  i f  i t  
t a k e s  l e s s  o f  a  d e p a r t u r e  from a c t u a l i t y  to  make th e
c o n s e q u e n t  t r u e  a lo n g  w i th  th e  a n t e c e d e n t  th a n  i t  does to

12make th e  a n t e c e d e n t  t r u e  w i th o u t  th e  c o n s e q u e n t ."
L e t ' s  a p p ly  L ew is ' a n a l y s i s  t o  th e  c a s e s  we a r e  

c o n s i d e r i n g .  We m ust examine th e  f o l lo w in g  two c o u n t e r -  
f a c t u a l s ,  whose a l l e g e d  t r u t h  i s  th e  b a s i s  f o r  th e  c la im  
t h a t  even i s  a  s p u r io u s  c a u s e .
1) I f  had o c c u r re d  b u t  had n o t ,  th e n  p2 and mg 

would have o c c u r r e d .
2) I f  m  ̂ had o c c u r re d  b u tp ^  had n o t ,  th e n  pg and mg 

would n o t  have o c c u r r e d .
We f i r s t  w i l l  c o n s id e r  s t a t e m e n t  1. Suppose t h e r e  i s  a
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p o s s i b l e  w o rld  w hich i s  e x a c t l y  l i k e  th e  a c t u a l  w orld  
e x c e p t  t h a t  th e  law  c o n n e c t in g  p r o p e r t i e s  P^ and ’
m o m e n ta r i ly  f a i l s  to  o b t a i n .  The f a i l u r e  o c c u rs  a t  j u s t  
th e  moment when p^ o c c u rs  i n  t h i s  w o r ld ,  and th e  f a i l u r e  
i s  l i m i t e d  to  th e  one o rgan ism  whose h a v in g  o f  p r o p e r t y  
P^ i s  th e  e v e n t  p ^ .  Such a  w o rld  would be e x a c t l y  l i k e  
o u rs  up to  th e  moment when p 1 o c c u r s , and th e n  would be 
e x a c t l y  l i k e  o u rs  from  th e  moment a f t e r  p^ o c c u r s . A t 
th e  moment o f  p ^ ,  th e  o n ly  d i f f e r e n c e  from  o u r  w o rld  
would be t h a t  th e  o rgan ism  i n s t a n t i a t i n g  P^ does n o t  
i n s t a n t i a t e  . ' C l e a r l y ,  t h i s  w o rld  would be th e  c l o s e s t  
to  a c t u a l i t y  o f  a l l  w o rld s  i n  which th e  a n t e c e d e n t  o f  
s t a t e m e n t  1 o b t a i n s .  And s in c e  i t  would re sem b le  th e  
a c t u a l  w o rld  i n  a l l  r e s p e c t s  e x c e p t  th e  o c c u r re n c e  o f  
m^, th e  c o n s e q u e n t  o f  s t a t e m e n t  1 would o b ta in  in  t h i s  
w o r ld .  So a c c o r d in g  t o  L e w is ’ a n a l y s i s  o f  c o u n t e r f a c t u a l s , 
i f  t h e r e  i s  su c h  a  w o r ld  th e n  s t a t e m e n t  1 i s  t r u e .

Now c o n s id e r  s t a t e m e n t  2 . We a r e  now c o n c e rn ed  
w ith  p o s s i b l e  w o rld s  where e v e n t  o c c u r re d  b u t  e v e n t  p^ 
d id  n o t .  To b e g in  w i th ,  we know t h a t  i n  a l l  such  w o rld s  
th e  b i c o n d i t i o n a l  law c o n n e c t in g  P^ t o  does n o t  o b ta in  
a t  th e  moment o f  m^. Beyond t h i s ,  how do we go a b o u t  
c h o o s in g  th e  r e l e v a n t  p o s s i b l e  w o rld  w hich i s  c l o s e s t  to  
a c t u a l i t y ?  T h a t i s ,  how do we g e t  r i d  of th e  e v e n t  p^?
We w i l l  f o l lo w  Lewis* own d i r e c t i v e :  "To g e t  r i d  o f  an
a c t u a l  e v e n t  e w i th  th e  l e a s t  o v e r - a l l  d e p a r t u r e  from  
a c t u a l i t y ,  i t  w i l l  n o rm a l ly  be b e s t  n o t  t o  d iv e rg e  a t  
a l l  from  th e  a c t u a l  c o u rs e  o f  e v e n ts  u n t i l  j u s t  b e f o r e  
th e  tim e  o f  e . " 1 3  A p p a re n t ly ,  th e  l e a s t  d e p a r tu r e  from 
a c t u a l i t y  in  Lewis* judgm ent would in v o lv e  a  v e r y  b r i e f  
f a i l u r e  o f  th e  p h y s i c a l  laws o f  th e  a c t u a l  w o r ld — j u s t  
enough o f  a  f a i l u r e  to  p r e v e n t  e v e n t  p^ from  o c c u r r in g .  
I . e . ,  th e  c l o s e s t  w orld  to  a c t u a l i t y  in  w hich p^ does 
n o t  o c c u r  w i l l  be a  w o rld  where th e  c o u r s e  o f  e v e n ts  up 
to  th e  moment j u s t  p r i o r  to  p^ i s  th e  same in  th e  a c t u a l
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w o r ld ,  b u t  w here p^ does n o t  o c c u r  b ec au se  o f  a  v e r y  
b r i e f  f a i l u r e  i n  th e  laws o f  n a t u r e ,  ’

So i t  a p p e a r s  t h a t  th e  w o rld  c l o s e s t  t o  a c t u a l i t y  
i n  w hich  th e  a n t e c e d e n t  o f  s t a t e m e n t  2 o b t a i n s ,  h as  th e  
f o l lo w in g  f e a t u r e s )  1) th e  law c o n n e c t in g  to  
f a i l s  a t  th e  moment o f  m^, and 2) th e  c o u r s e  o f  e v e n ts  
j u s t  p r i o r  t o  m  ̂ i s  th e  same as  i n  th e  a c t u a l  w o r ld ,  b u t  
p^ does n o t  o c c u r  b ec au se  o f  a  b r i e f  f a i l u r e  o f  p h y s i c a l  
la w s .  Three f u r t h e r  f e a t u r e s  p re su m a b ly  would a l s o  a p p ly i
3) th e  law s o f  o u r  w o rld  resum e, a t  th e  moment im m e d ia te ly  
a f t e r  th e  o c c u r re n c e  o f  m^, k)  th e  s u b s e q u e n t  c o u r s e  o f  
e v e n ts  i s  a s  much l i k e  th e  a c t u a l  s u b s e q u e n t  c o u r s e  o f  
e v e n ts  a s  p o s s i b l e ,  g iv e n  t h a t  th e  laws o f  our w o rld  a r e  
a g a in  i n  e f f e c t  and t h a t  p^ d id  n o t  o c c u r ,  and 5) w i th  
th e  e x c e p t io n  o f  th e  n o n -o c c u r re n c e  o f  , th e  s i t u a t i o n  
a t  th e  tim e m  ̂ o cc u rs  i s  th e  same as  i t  i s  i n  o u r  w o r ld .

H aving s p e c i f i e d  th e  c h a r a c t e r i s t i c s  o f  th e  w orld  
c l o s e s t  t o  a c t u a l i t y  in  w hich th e  a n t e c e d e n t  o f  s t a t e ­
ment 2 o b t a i n s ,  we can  now a sk  w h e th e r  th e  c o n s e q u e n t  
o f  2 o b t a in s  i n  t h i s  w o r ld .  E v id e n t ly  i t  d o e s .  P h y s i c a l  
t h e o r y  h a s  resum ed by th e  tim e  p 2 i s  supposed  t o  o c c u r ,  
b u t  p^ h a s  n o t  o c c u re d .  The n o n -o c c u re n c e  o f  p ^ ,  t o g e ­
t h e r  w i th  th e  t r u t h  o f  p h y s i c a l  t h e o r y ,  i s  p resu m ab ly  
s u f f i c i e n t  t o  g u a ra n te e  th e  n o n -o c c u r re n c e  o f  p 2 * And 
th e  n o n -o c c u r re n c e  o f  p2 , t o g e t h e r  w i th  th e  b i c o n d i t i o n a l  
law  l i n k i n g  P2 to  M2 , i s  s u f f i c i e n t  to  g u a ra n te e  th e  n o n ­
o c c u r re n c e  o f  m2 » Thus, th e  c o n s e q u e n t  o f  s t a t e m e n t  2 
i s  t r u e  i n  th e  w o rld  we have d e s c r ib e d ,  a  w orld  w hich  
seems t o  be th e  c l o s e s t  t o  a c t u a l i t y  in  w hich  th e  a n t e ­
c e d e n t  o f  2 o b t a i n s .  So a c c o r d in g  to  L ew is ' a n a l y s i s  
o f  c o u n t e r f a c t u a l s , i f  t h e r e  i s  such  a  w o rld  th e n  s t a t e ­
ment 2 i s  t r u e .

T u rn in g  now from  th e  d eve lopm en t o f  L ew is ' a r g u ­
ment o t  i t s  e v a l u a t i o n ,  I  t h i n k  we would have to  a d m it 
t h a t  s t a t e m e n t s  1 and 2 a r e  t r u e ,  and hence  t h a t  th e
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" s p u r io u s  c a u se "  argum en t i s  w e l l - t a k e n ,  i f  we were t o  
ad m it  t h a t  t h e r e  a r e  p o s s i b l e  w o rld s  o f  th e  s o r t  j u s t  ’
d e s c r i b e d .  But th e  s u p e rv e n ie n c e  p r i n c i p l e  now comes 
to  th e  f o r e .  Because o f  th e  s u p e rv e n ie n c e  o f  th e  law 
c o n n e c t in g  to  M^, I  c o n te n d ,  t h e r e  a r e  no p o s s i b l e
w o rld s  w hich  m eet th e  d e s c r i p t i o n s  s e t  o u t  above . L e t ' s  
r e t u r n  t o  th e  f i r s t  p u t a t i v e  w o rld  we d e s c r i b e d ,  which 
seemed to  be c l o s e s t  t o  a c t u a l i t y  o f  th e  w o rld s  i n  w hich 
t h e  a n t e c e d e n t  o f  s t a t e m e n t  1 o b t a i n s .  T h is  was a w orld  
j u s t  l i k e  o u r s ,  e x c e p t  t h a t  th e  law  c o n n e c t in g  P^ to  
was m o m e n ta r i ly  v i o l a t e d .  Such a  w orld  i s  p r e c i s e l y  th e  
s o r t  w hich  th e  s u p e rv e n ie n c e  p r i n c i p l e  r u l e s  o u t  o f  
e x i s t e n c e i  a  TQ K-world in  w hich  a  p a r t i c u l a r  m ic r o r e ­
d u c t  iv e  c o n n e c t in g  p r i n c i p l e  f a i l s  t o  o b t a in .

Now c o n s id e r  th e  second  p u t a t i v e  w orld  we d e s c r ib e d ,  
which seemed t o  be th e  c l o s e s t  w o rld  to  a c t u a l i t y  in  
w hich th e  a n t e c e d e n t  o f  s t a t e m e n t  2 o b t a i n s .  S t r i c t l y ,  
t h i s  p u t a t i v e  w orld  i s  n o t  a  TQ K -w orld , s i n c e  th e  r e ­
q u i r e d  b re a c h  in  p h y s i c a l  law would in v o lv e  a  b re a c h  in  
t h e  law s o f  T q . (No p u r e l y  h i g h e r - l e v e l  n c m o lo g ic a l  
f a i l u r e  o c c u rs  i n  any Tq K -w orld , b ecau se  o f  th e  s u p e r ­
v e n ie n c e  p r i n c i p l e . )  But I  su b m it  t h a t  th e  f o r c e  o f  th e  
s u p e rv e n ie n c e  p r i n c i p l e  c a r r i e s  o v e r  to  t h i s  p u t a t i v e  
w o rld  as  w e l l .  S in ce  e v e n t  m  ̂ i s  " n o th in g  more th an "  
e v e n t  p ^ , a  momentary f a i l u r e  i n  th e  laws o f  Tq which 
p r e v e n t s  th e  o c c u r re n c e  o f  p^ w i l l  a l s o ,  ip s o  f a c t o , p r e ­
v e n t  th e  o c c u r re n c e  o f  m^, So th e  second  p u t a t i v e  w o rld  
we d e s c r ib e d  d o e s n ' t  e x i s t .

How do th e s e  o b s e r v a t io n s  a f f e c t  th e  t r u t h - v a l u e s  
o f  s t a t e m e n t  1 and 2? To b e g in  w i th ,  i t  becomes c l e a r  
t h a t  any  p o s s i b l e  w orld  w hich s a t i s f i e s  th e  a n t e c e d e n t  
o f  s t a t e m e n t  1 o r  s t a t e m e n t  2 w i l l  be much f u r t h e r  r e ­
moved from  a c t u a l i t y  th a n  Lewis a p p a r e n t l y  su p p o s e s .  
S p e c i f i c a l l y ,  i t  w i l l  have t o  be a  w orld  whose f i n a l  r e ­
d u c in g  th e o r y  d i f f e r s  from  Tq , o r  w hich c o n t a in s  d i f f e r ­
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e n t  k in d s  o f  indecom psab le  e n t i t i e s  th a n  th o s e  o f  th e  
a c t u a l  w o r ld .  S in ce  th e  r e l e v a n t  w o rld s  m ust be s o  d i s -  ’ 
s i m i l a r  from  th e  a c t u a l  w o r ld ,  th e  q u e s t io n  o f  th e  t r u t h -  
v a lu e s  o f  s t a t e m e n t s  1 and 2 becomes h az y  to  th e  p o i n t  o f  
in d e te r m in a c y .  How would we d e c id e  w hich  o f  su ch  f a r -  
removed w o r ld s ,  so  v a s t l y  d i s s i m i l a r  from  o u r s ,  a r e  
c l o s e s t  t o  a c t u a l i t y ?  And how would we know w h e th e r  o r  
n o t  p^ would l e a d  t o  p 2 and .m2 in  t h e s e  w o r ld s?  (Remem­
b e r  t h a t  we a r e  d i s c u s s i n g  p o s s i b l e  w o rld s  w i th  d i f f e r e n t  
fu n d a m e n ta l  s c i e n t i f i c  t h e o r i e s ,  o r  d i f f e r e n t  fu n d a m e n ta l  
e n t i t i e s ,  o r  b o t h . )

The v e r y  i n s u p e r a b i l i t y  o f  th e s e  p rob lem s p o i n t s  
t o  a n o t h e r  f a c t  a b o u t  c o u n t e r f a c t u a l  a s s e r t i o n s  l i k e  
s t a t e m e n t s  1 and 2 .  C l e a r l y ,  su ch  s t a t e m e n t s  a r e  n o t  
in te n d e d  to  r e f e r  to  c o u n t e r f a c t u a l  s i t u a t i o n s  a s  f a r  
removed from  a c t u a l i t y  as  th e  s i t u a t i o n s  we a r e  now d i s ­
c u s s in g .  They a r e  in te n d e d  t o  r e f e r  t o  c o u n t e r f a c t u a l  
s i t u a t i o n s  much c l o s e r  t o  home. I f  th e  e n v i s io n e d  s i t u ­
a t i o n s  do n o t  o c c u r  i n  any  p o s s i b l e  w o rld  t h a t ' s  even 
r e m o te ly  s i m i l a r  to  a c t u a l i t y  i n  p o i n t  o f  fu n d a m e n ta l  
p h y s i c a l  law s and b a s i c  in d ecom posab le  e n t i t i e s ,  th e n  we 
c a n n o t  a s s i g n  any d e t e r m in a t e  t r u t h - v a l u e  to  th e  c o u n t e r -  
f a c t u a l s  i n  q u e s t i o n .  G iven th e  s u p e rv e n ie n c e  p r i n c i p l e ,  
t h i s  i s  t h e  f a t e  o f  s t a t e m e n t s  1 and 2 . Because t h e r e  
a r e  no s u f f i c i e n t l y - c l o s e  p o s s i b l e  w o r ld s  w here th e  coun- 
t e r f a c t u a l  s i t u a t i o n s  d e s c r ib e d  by  t h e i r  a n t e c e d e n t s  
o b t a i n ,  t h e i r  t r u t h  v a lu e  i s  i n d e t e r m in a t e .

The d u a l  c a u s a t i o n  v iew  I  have esp o u sed  i s  t h e r e ­
f o r e  immune t o  th e  " s p u r io u s  c a u se"  o b j e c t i o n ,  b ecau se  
o f  th e  s u p e rv e n ie n c e  p r i n c i p l e .  T h is  p r i n c i p l e  s t a n d s  
b e h in d  th e  c o n s t i t u t i o n  r e l a t i o n  f o r  s im u l ta n e o u s  p h y s i ­
c a l  and m e n ta l  e v e n t s .  The r e s u l t i n g  in t im a c y  o f  th e  
e v e n ts  p^ and , and o f  p 2 and m2 , i s  w hat p r e v e n t s  th e  
m e n ta l  e v e n t  m^ from b e in g  a  s p u r io u s  ca u se  o f  s u b s e q u e n t  
e v e n ts  p 2 and m2 . E v e n ts  p^ and can  each  be r e g a r d e d  
a s  g e n u in e  c a u s e s  o f  b o th  p2 and m2 , b ecau se  th e  e v e n t -
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ty p e s  and do n o t  d iv e rg e  a c r o s s  K -w orlds in  which 
fu n d a m e n ta l  p h y s i c a l  th e o r y  i s  t r u e .  The common-sense 
d o c t r i n e s  o f  m e n ta l -m e n ta l  c a u s a t i o n  and i n t e r a c t i o n i s m  
a r e  th u s  p r e s e r v e d .

F i n a l l y ,  l e t  me n o te  t h a t  th e  d u a l  c a u s a t i o n  p o -
t

s i t i o n  I  have ad v o c a te d  becomes a  m u l t i p l e  c a u s a t io n  
t h e s i s ,  once th e  v a r io u s  s c i e n t i f i c  " l e v e l s "  o f  m ic r o r e ­
d u c t io n  a r e  a l l  ta k e n  i n t o  a c c o u n t . 1-* E v e n ts  can  have 
s im u l ta n e o u s  c a u s e s  from each  o f  th e  l e v e l s *  s o c i o l o g i c a l ,  
p s y c h o l o g i c a l ,  p h y s i o l o g i c a l ,  b i o l o g i c a l ,  c h e m ic a l ,  and 
m ic r o p h y s ic a l .  Each e v e n t  in  th e  group  o f  c a u s e s  w i l l  
b e a r  th e  c o n s t i t u t i o n - r e l a t i o n  t o  e v e ry  h i g h e r - l e v e l  
e v e n t  i n  t h e  g ro u p . None o f  t h e  c a u s e s  w i l l  be s p u r i o u s ,  
f o r  th e  r e a s o n  j u s t  d e s c r ib e d  i n  th e  m e n t a l / p h y s i c a l  
c a s e .  F u r th e rm o re ,  th e  in t im a c y  o f  th e  r e l a t i o n  betw een  
t h e s e  e v e n ts  a l lo w s  us t o  sp e ak  o f  any  o f  them as  " th e "  
ca u se  o f  th e  su b s e q u e n t  e v e n t ,  even though  t h e r e  a r e  
s e v e r a l  c a u s e s ,  s t r i c t l y  s p e a k in g .  A f t e r  a l l ,  a  h ig h e r -  
l e v e l  ca u se  i s  " n o th in g  more th a n "  th e  l o w e r - l e v e l  ca u se  
w hich c o n s t i t u t e s  i t .

S e c t io n  5

I  w i l l  now b r i e f l y  sum m arize my s o l u t i o n  to  th e  
m ind-body p ro b lem , and I  w i l l  compare my s o l u t i o n  to  
c e r t a i n  t r a d i t i o n a l  answ ers  to  th e  p rob lem . My s o l u t i o n ,  
p r e d i c a t e d  upon th e  U n i ty  o f  S c ie n c e  h y p o th e s i s ,  in v o lv e s  
two b a s i c  components* 1) an a c c o u n t  o f  th e  r e l a t i o n  
betw een  s im u l ta n e o u s  p h y s i c a l  and m e n ta l  e v e n t s ,  and 2) 
an a c c o u n t  o f  th e  r e l a t i o n  betw een n o n -s im u l ta n e o u s  
m e n ta l  and p h y s i c a l  e v e n t s .

W ith r e s p e c t  to  1, I  c la im  t h a t  e v e ry  c o n c re te  
m e n ta l  e v e n t  i s  c o n s t i t u t e d  by a  s im u l ta n e o u s  c o n c r e te  
p h y s i c a l  e v e n t .  T his  p o s i t i o n  i s  a k in  to  t r a d i t i o n a l  
p a r a l l e l i s m ,  i n  two r e s p e c t s :  a )  th e  c o n s t i t u t i o n - r e ­
l a t e d  e v e n ts  a r e  n e i t h e r  i d e n t i c a l  n o r  c a u s a l l y  r e l a t e d ,
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and b) t h e r e  i s  a  r e g u l a r  concom itance  o f  in s t a n c e s  o f  
th e  f i r s t  e v e n t - ty p e  w ith  i n s t a n c e s  o f  th e  second  e v e n t -  
ty p e .  But t h e r e  i s  a l s o  an  e lem e n t r a t h e r  d i f f e r e n t  
from  t r a d i t i o n a l  p a r a l l e l i s m *  th e  s t r o n g  in t im a c y  o f  th e  
c o n s t i t u t i o n  r e l a t i o n ,  a s  r e f l e c t e d  i n  th e  s u p e rv e n ie n c e  
p r i n c i p l e .  I f  e v e n t  p^ c o n s t i t u t e s  e v e n t  m^, th e n  t h e r e  
i s  a  s u p e r v e n ie n t  n o m o lo g ic a l  c o n n e c t io n  betw een th e  r e s ­
p e c t i v e  c o n s t i t u t i v e  p r o p e r t i e s ,  and M^. Thus, th e  
f a c t  t h a t  i n s t a n c e s  o f  a r e  r e g u l a r l y  accom panied  by 
th o s e  o f  i s  n o t  a  happy c o - in c id e n c e ,  a s  i t  seems to  
be u n d e r  c e r t a i n  t r a d i t i o n a l  form s o f  p a r a l l e l i s m .  There 
i s  no need  t o  invoke a  d o c t r i n e  o f  p r e - e s t a b l i s h e d  h a r ­
mony to  e x p la in  t h e  co n c o m itan ce , a s  L e ib n i t z  d id ,  o r  to  
invoke th e  O c c a s i o n a l i s t  d o c t r i n e  t h a t  God c o n s t a n t l y  
in t e r v e n e s  t o  a s s u r e  th e  co n c o m ita n c e ,  as  M alebranche 
d i d .  So my v ie w p o in t  does n o t  s u f f e r  th e  p rob lem s o f  
th e s e  e a r l i e r  form s o f  p a r a l l e l i s m .

With r e s p e c t  to  2 , I  have p ro p o sed  a  d u a l - c a u s a t i o n  
i n t e r a c t i o n i s t  a c c o u n t  o f  th e  r e l a t i o n  betw een m e n ta l  
e v e n ts  and p h y s i c a l  e v e n t s .  My a c c o u n t  i s  q u i t e  d i f f e r e n t  
from  th e  c l a s s i c  i n t e r a c t i o n i s m  o f  D e s c a r t e s ,  s i n c e  i t  
in v o lv e s  no d u a l ism  o f  s u b s t a n c e s .  On th e  c o n t r a r y ,  
p e r s o n s  a r e  composed e n t i r e l y  o f  m ic r o p h y s ic a l  compo­
n e n t s ,  a c c o rd in g  to  th e  U n i ty  o f  S c ie n c e  h y p o th e s i s .
My a c c o u n t  a l s o  d i f f e r s  from  forms o f  i n t e r a c t i o n i s m  
w hich h o ld  t h a t  t h e r e  a r e  gaps i n  th e  c h a in  o f  p h y s i c a l  
c a u s a t i o n ,  and t h a t  m e n ta l  c a u se s  f i l l  th e s e  g a p s .  T h is  
v iew  to o  i s  a t  odds w i th  th e  U n ity  o f  S c ie n c e  h y p o th e s i s .  
U n if ie d  s c ie n c e  would e s t a b l i s h  t h a t  t h e r e  i s  a  c lo s e d  
c a u s a l  nexus a t  th e  l e v e l  o f  m ic ro p h y s ic s ,  o r  a t  l e a s t  
t h a t  any lo w e r - l e v e l  in d e te r m in a c ie s  a r e  n o t  " f i l l e d  in "  
by h i g h e r - l e v e l  la w s .

The su p e rv e n ie n c e  p r i n c i p l e  (S*) i s  a t  t h e  b a s i s  
o f  my a c c o u n t .  (S*) e s t a b l i s h e s  th e  in t im a c y  o f  th e  
c o n s t i t u t i o n  r e l a t i o n ,  by g u a r a n t e e in g  t h a t  t h e r e  i s
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more to  th e  c o n s t i t u t i o n  r e l a t i o n  betw een two e v e n ts  
and m^ th a n  th e  mere nomic c o r r e l a t i o n  o f  th e  c o n s t i t u -  ’ 
t i v e .  p r o p e r t i e s  P. and M .. The i n t u i t i v e  N-D p r i n c i p l e s

■L X

(N ), ( D , ) ,  ( F ) ,  and (E) c a r r y  o v e r  to  e v e n ts  as  w e l l .
Thus, t h e r e  i s  " n o th in g  more" t o  th a n  p ^ ,  s i n c e  t h e r e  
i s  n o th in g  more to  th e  p r o p e r t y  M. th a n  th e  p r o p e r t y  P . . 
The o c c u r re n c e  o f  e v e n t  m^ i s  d e te rm in e d  by p h y s i c a l  
e v e n ts  p lu s  p h y s i c a l  la w s ,  s i n c e  th e  c o r r e l a t i o n  o f  
P^ and i s  i t s e l f  d e te rm in e d  by  th e  t r u t h  o f  p h y s i c a l  
t h e o r y .  E v en t  m^ i s  a  n o n - fu n d a m e n ta l  e v e n t ,  s i n c e  th e  
law  c o n n e c t in g  P. to  M. i s  n o n - fu n d a m e n ta l .  E v en t m. i s

1  X 1
e x p l a in a b le  by p h y s i c a l  th e o r y  by means o f  a  D-N e x p la -  * 
n a t i o n  o f  p ^ ,  b ecau se  th e  law c o n n e c t in g  P^ t o  i s  
i t s e l f  i n  need  o f  no e x p l a n a t io n .  G iven th e s e  c o n s e ­
q u e n c e s ,  I  t h i n k  i t  i s  f a i r  t o  l a b e l  my a c c o u n t  " m a te r i a ­
l i s t , "  even though  I  have  d e n ie d  t h a t  m e n ta l  e v e n ts  and 
p h y s i c a l  e v e n ts  a r e  i d e n t i c a l .  A m a t e r i a l i s t  need  n o t ,  
and sh o u ld  n o t ,  s u b s c r ib e  to  th e  p s y c h o p h y s ic a l  i d e n t i t y  
t h e s i s .

u se  t h e  te rm  'su m 1 i n  th e  s e n s e  o f  Goodman's 
c a l c u l u s  o f  i n d i v i d u a l s .

2
C f. Goldman, e s p e c i a l l y  chap . 2 .

■^This p o i n t  i s  made by Kim, " R e d u c t io n ,  C o r re sp o n ­
d e n c e ,  and I d e n t i t y , "  p p . ^28-29*

^ F o r  th e  c l a s s i c  e x p o s i t i o n  o f  th e  d ed u c tiv e -n o m o -  
l o g i c a l  m odel, se e  C. Hempel and P. Oppenheim, " S tu d ie s  
in  th e  Logic o f  E x p la n a t io n , "  PS lj> (1 9 ^ 8 ) :  135**75<

■^This c h a r a c t e r i z a t i o n  i s  ad o p ted  from th e  d i s ­
c u s s io n  in  Kim, " R e d u c t io n ,  C o rre sp o n d e n ce ,  and I d e n t i t y , "  
p .  ^ 3 0 .

c
F o r a  d i s c u s s i o n  o f  c a u s a t i o n  u s in g  th e  e v e n t - c o n -  

c e p t i o n  I  am u s in g  h e r e ,  s e e  Kim, " C a u s a t io n ,• Nomic 
S ubsum ption , and th e  C oncep t o f  E v e n t ,"  JP  7° (1973)* 
2 1 7 -3 6 .
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^Human a c t i o n s ,  to o ,  a r e  th o u g h t  to  be b ro u g h t  
w i t h i n  th e  c a u s a l  nexus o f  p h y s i c a l  th e o r y .  But th e  
c a s e  o f  a c t i o n s  p e rh a p s  f a l l s  u n d e r  th e  second  p r i n c i p l e  ’ 
I  m e n tio n , in v o lv in g  m e n ta l  e v e n t s .  The c o n c e p t  o f  
a c t i o n  i s  " m e n t a l i s t i c ,"  s in c e  th e  n o t io n  o f  c a u s a t io n  
by  w ants  and b e l i e f s  seems b u i l t  i n t o  i t .

Q
The exam ples a r e  from  J .  S h a f f e r ,  "The Mind-Body 

P ro b le m ,"  The E n c y c lo p e d ia  o f  P h i lo s o p h y , ed . P. Ed­
wards (New York* M acm illan  P u b l i s h in g  C o . ) ,  v o l .  5i 
p .  341.

^D av idson , "A c t io n s  R easons , and C a u s e s ,"  JP  60 
(1 9 6 3 ) t  6 8 5 -7 0 0 j and "C a u sa l  R e l a t i o n s , "  JP  64 ( 1967 ) :  
691- 7 0 3 .

^ °L ew is , p . 2 5 .

11L e w is , " C a u s a t io n ,"  JP  70 (1973)* 556-67*

12 I b i d . ,  p .  5 6 0 . 

l 3 I b i d . ,  p . 566

l ifLewis makes c l e a r  t h a t  in  h i s  judgm ent, f a i l u r e  
o f  a  law  may w e l l  in v o lv e  l e s s  d e p a r t u r e  from  a c t u a l i t y  
th a n  f a i l u r e  o f  p a r t i c u l a r  f a c t .  The p o s s i b l e  w orld  I  
have d e s c r ib e d  seems to  be th e  s o r t  he h as  i n  mind when 
he s a y s : " S i m i l a r i t i e s  in  m a t t e r  o f  p a r t i c u l a r  f a c t
t r a d e  o f f  a g a i n s t  s i m i l a r i t i e s  o f  l a w . . . .C om prehensive 
and e x a c t  s i m i l a r i t i e s  o f  p a r t i c u l a r  f a c t  th ro u g h o u t  
l a r g e  s p a d o - t e m p o r a l  r e g io n s  seem to  have s p e c i a l  
w e ig h t .  I t  may be w o rth  a  s m a l l  m i r a c le  t o  p ro lo n g  o r  
expand a  r e g i o n  o f  p e r f e c t  m a tc h ."  ( I b i d . ,  p .  5 6 0 .)

m u l t i p l e  c a u s a t i o n  t h e s i s  may n o t  be a p p r o p ia t e ,  
g iv e n  th e  rem arks  I  make in  th e  l a t t e r  p a r t  o f  th e  appen ­
d ix .



APPENDIX

S e c t i o n  1

As an a f te rw o rd  I  w i l l  b r i e f l y  d i s c u s s  two m a t te r s  
c l o s e l y  r e l a t e d  to  th e  c o n c e rn s  o f  t h i s  t h e s i s ,  n e i t h e r  
o f  which r e c e iv e d  a d e q u a te  a t t e n t i o n  above . In  th e  
p r e s e n t  s e c t i o n  I  w i l l  c o n s id e r  th e  m a t t e r  o f  " s o r t a l  
e s s e n t i a l i s m . " S o r t a l  e s s e n t i a l i s m ,  as  I  s h a l l  u se  th e  
p h r a s e ,  i s  th e  v iew  t h a t  th e  m ic r o r e d u c t iv e  t h i n g - i d e n -  
t i t i e s  o f  u n i f i e d  s c ie n c e  e x p re s s  e s s e n t i a l  p r o p e r t i e s  
o f  th e  com plex TQ th in g s  m en tioned  in  th e s e  i d e n t i t i e s .  
I . e . ,  such  Tq th in g -su m s  p o s s e s s , i n  a l l  p o s s i b l e  w o r ld s ,  
th e  same s o r t a l  p r o p e r t i e s  c o u n ten an c ed  by h i g h e r - l e v e l  
t h e o r i e s  w hich th e y  p o s s e s s  i n  th e  a c t u a l  w o r ld .  The 
B o h r - s t r u c t u r e s  which we c a l l  hydrogen  m o le c u le s  a r e  
hydrogen  m o le c u le s  i n  a l l  p o s s i b l e  w o r ld s ,  DNA m o le c u le s  
a r e  genes  i n  a l l  p o s s i b l e  w o r ld s ,  sodium c h l o r i d e  i s  s a l t  
i n  a l l  p o s s i b l e  w o r ld s ,  th e  p h y s io c h e m ic a l  o rgansim s which 
we c a l l  p e r s o n s  a r e  p e rso n s  i n  a l l  p o s s i b l e  w o r ld s ,  e t c .  
The m a t t e r  o f  s o r t a l  e s s e n t i a l i s m  has  d i r e c t  r e le v a n c e  to  
th e  p rob lem  o f  c l a s s i f y i n g  th in g s  i n t o  " n a t u r a l  k i n d s , "  
a  p rob lem  w hich has  come i n t o  prom inence among p h i l o ­
s o p h e rs  who w ish  to  a p p ly  th e  r e s o u r c e s  o f  i n t e n s i o n a l  
l o g i c  to  p h i l o s o p h i c a l  i s s u e s .  (The n o t io n  o f  a  n a t u r a l  
k in d  p la y s  a  m a jo r  r o l e  in  th e  l a t t e r  p a r t s  o f  K r ip k e 's  
"Naming and N e c e s s i t y , "  as  we saw in  c h a p te r  I I I . )

I n t u i t i v e l y ,  s o r t a l  e s s e n t i a l i s m  seems q u i t e  p l a u ­
s i b l e .  We have a  s t r o n g  f e e l i n g  t h a t  th e  c o m p o s i t io n  o f
a  t h i n g  i s  c e n t r a l  to  i t s  s t a t u s  a s  a  c e r t a i n  s o r t  o f
th i n g .  A c c o rd in g ly ,  we a r e  i n c l i n e d  to  t r e a t  s o r t a l  
p r o p e r t i e s  from h i g h e r - l e v e l  t h e o r i e s  as  e s s e n t i a l  p r o ­
p e r t i e s  o f  th e  Tq th in g -su m s  t o  which th e y  a p p ly .  On
c a r e f u l  c o n s i d e r a t i o n ,  how ever, t h e r e  seem t o . b e  l i m i t s  
t o  th e  i n t u i t i v e  a p p e a l  o f  s o r t a l  e s s e n t i a l i s m .  The 
e s s e n t i a l i s m  c l e a r l y  e x te n d s  t o  a l l  TQ K -w o r ld s . But
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when we move beyond t h e s e ,  i n t u i t i o n s  b e g in  t o  g e t  h az y . 
Suppose, f o r  exam ple , t h a t  t h e r e  i s  a  p o s s i b l e  w o rld  ’ 
where t h e o r y  TQ o b t a i n s ,  b u t  p e r s o n s  have an  im m a te r ia l  
s o u l  a s  th e  s e a t  o f  c o n s c io u s n e s s .  Would we s a y  t h a t  th e  
p r e d i c a t e  ' i s  a  person*  a p p l i e s ,  i n  t h i s  w o r ld ,  t o  p h y s io -  
c h e m ic a l  o rgan ism s l i k e  o u rs?  I t  seems n o t .  R a th e r ,  a  
p e r s o n  would be a  u n i t y  o f  body and s o u l .  Now c o n s id e r  
p o s s i b l e  w o rld s  where TQ does n o t  o b t a i n .  Suppose t h a t  
i n  one su ch  w o r ld ,  w, TQ th i n g s  c o n t in u e  t o  e x i s t . *
Suppose f u r t h e r  t h a t  th e  TQ th in g s  i n  w happen t o  come 
t o g e t h e r  t e m p o r a r i l y  i n t o  a  p a r t i c u l a r  complex s t r u c t u r e — 
s a y ,  th e  s t r u c t u r e  we c a l l  a  "hyd rogen  m o le cu le"  in  our 
w o r ld .  Would we c l a s s i f y  t h i s  te m p o ra ry  s t r u c t u r e  i n  w 
a s  a  h y d ro g en  m o le c u le ,  g iv e n  t h a t  th e  laws o f  TQ a r e  
n o t  i n  f o r c e ?  P ro b a b ly  n o t .

I n  s h o r t ,  we rem ain  i n  c o n fo rm i ty  w i th  p r e - a n a l y t i c  
i n t u i t i o n  i f  we ta k e  th e  t h e s i s  o f  s o r t a l  e s s e n t i a l i s m  

a s  r e l a t i v i z e d  to  TQ K -w o r ld s . R e l a t i v i z e d  s o r t a l  
e s s e n t i a l i s m  i s  th e  v iew  t h a t  th e  m ic r o r e d u c t iv e  t h i n g -  
i d e n t i t i e s  o f  u n i f i e d  s c i e n c e  a re  t r u e  in  a l l  TQ K -w o rld s . 
The l a t t e r  t h e s i s ,  o f  c o u r s e ,  i s  a  s p e c i a l  c a s e  o f  th e  
s u p e rv e n ie n c e  p r i n c i p l e ,  s i n c e  m ic r o r e d u c t iv e  t h i n g - i d e n -  
t i t i e s  a r e  among th e  c o n n e c t in g  p r i n c i p l e s  o f  u n i f i e d  
s c i e n c e .  So I  have p ro v id e d  a  j u s t i f i c a t i o n  f o r  r e l a t i ­
v iz e d  s o r t a l  e s s e n t i a l i s m ,  by  means o f  my above argum en t 
f o r  (S * ) .

I t  sh o u ld  be em phas ized , m o reo v e r , t h a t  s o r t a l  
e s s e n t i a l i s m  was n o t  p re su p p o se d  i n  my argum ent f o r  (S*) 
i n  c h a p te r s  IV and V. I  d id  p re su p p o se  th e  s u p e rv e n ie n c e  
o f  p r im a ry  and a u x i l i a r y  t h e o r e t i c a l - o b s e r v a t i o n a l  c o r ­
re sp o n d e n c e  p r i n c i p l e s ,  on th e  b a s i s  o f  th e  c o n t e n t i o n  
t h a t  m ic ro -m acro  c o n t i n u i t y  i s  a  m e th o d o lo g ic a l  c o n s t r a i n t  
on th e  f o r m u la t i o n  o f  such  p r i n c i p l e s .  And I  a l s o  p r e ­
supposed  a  " f u n c t i o n a l i s t "  a c c o u n t  o f  c o g n i t i v e  and v o ­
l i t i o n a l  m e n ta l  p r o p e r t i e s ,  when a r g u in g  f o r  (S# ) as  
a p p l i e d  to  p sy c h o lo g y ,  But nowhere i n  my a rgum en t d id  I
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assume in  advance t h a t  h i g h e r - l e v e l  s o r t a l  p r e d i c a t e s  
a p p ly ,  i n  a l l  TQ K -w o r ld s , t o  th e  same e n t i t i e s  to  w hich 1 
th e y  a p p ly  i n  th e  a c t u a l  w o r ld .

T h is  i s  as  i t  sh o u ld  b e ,  i n  my o p in io n .  The r e a s o n  
why DNA m o le c u le s  a r e  genes  i n  a l l  TQ K -w orlds i s  t h a t  
th e y  can  have th e  a p p r o p r i a t e  b i o l o g i c a l  p r o p e r t i e s  i n  
a l l  su c h  w o r ld s —n o t  b ec au se  o f  t h e i r  c o m p o s i t io n  a lo n e .  
Human b e in g s  a r e  p e r s o n s  i n  a l l  TQ K -w orlds b ec au se  th e y  
can  undergo  th e  a p p r o p r i a t e  s o r t s  o f  m e n ta l  p r o p e r t i e s  
i n  a l l  su c h  w o r ld s —n o t  b e c a u se  th e y  have th e  same p h y s io -  
c h e m ic a l  c o m p o s i t io n  a s  in  o u r  w o r ld .  ( In  th e  l a t t e r  
exam ple , I  have assumed t h a t  ' i s  a  p e r s o n '  i s  th e  p r i ­
m ary s o r t a l  p r e d i c a t e  o f  p s y c h o lo g y .)

These rem arks  a b o u t  th e  s t a t u s  o f  s o r t a l  e s s e n ­
t i a l i s m  do n o t  c o n f l i c t  w i th  rem arks  made by K ripke  in  
"Naming and N e c e s s i ty "  c o n c e rn in g  th e  s t a t u s  o f  compo­
s i t i o n a l  p r o p e r t i e s  as  e s s e n t i a l  p r o p e r t i e s  o f  i n d i v i ­
d u a l s .  He s u g g e s t s  in  s e v e r a l  p l a c e s  t h a t  th e  c o m p o s i t io n  
o f  any  g iv e n  i n d i v i d u a l  t h i n g  c o u n ts  a s  an e s s e n t i a l

p
p r o p e r t y  o f  t h a t  t h i n g .  T h is  s u g g e s t io n  seems r e a s o n a ­
b l e ,  and I  do n o t  w ish  to  deny i t .  But I  em phasize  t h a t  
t h e  s u g g e s t io n  does n o t  e n t a i l  t h a t  h av in g  a  p a r t i c u l a r  
c o m p o s i t io n a l  s t r u c t u r e  i s  an  e s s e n t i a l  p r o p e r t y  o f  
th i n g s  o f  a  c e r t a i n  k i n d , o r  t h a t  b e lo n g in g  t o  a  c e r t a i n  
th i n g - k i n d  i s  an  e s s e n t i a l  p r o p e r t y  o f  a l l  e n t i t l e s  w i th  
a  g iv e n  c o m p o s i t io n a l  s t r u c t u r e .  K r i p k e 's  p o s i t i o n  does 
n o t  im p ly , f o r  exam ple , t h a t  b e in g  a  gene i s  an  e s s e n t i a l  
p r o p e r t y  o f  DNA m o le c u le s ,  o r  t h a t  b e in g  a  DNA m o lecu le  i s  
an  e s s e n t i a l  p r o p e r t y  o f  g e n e s .

I n  sum, s o r t a l  e s s e n t i a l i s m  em erges a s  a  s p e c i a l  
c a s e  o f  th e  s u p e rv e n ie n c e  p r i n c i p l e ,  and i t  was n o t  p r e ­
supposed  in  my argum ents  f o r  t h i s  p r i n c i p l e .  I  do n o t  
t h i n k  t h a t  s o r t a l  e s s e n t i a l i s m  sh o u ld  be ad o p ted  on a 
p r i o r i  g ro u n d s .  Complex Tq t h in g s  sh o u ld  n o t  be assumed 
i n  advance  t o  p o s s e s s  th e  same h i g h e r - l e v e l  s o r t a l  p r o ­
p e r t i e s  i n  a l l  Tq K -w orlds w hich  they , p o s s e s s  in  th e
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a c t u a l  w o r ld .  B efo re  we a d o p t  s o r t a l  e s s e n t i a l i s m ,  wo
m ust be a s s u re d  t h a t  t h e  r e l e v a n t  complex Tq th in g s  can  ,
have th e  same n o n - s o r t a l  p r o p e r t i e s , i n  a l l  TQ K -w orlds , 
a s  th e y  do i n  th e  a c t u a l  w o r ld .

S e c t io n  2

I  now w ish  to  r e c o n s i d e r  an ap p ro ach  to  m ic ro r e -  
d u c t i v e l y  c o r r e l a t e d  p r o p e r t i e s  which d e s e rv e s  more a t ­
t e n t i o n  th a n  i t  r e c e iv e d  above . This ap p ro ach  would t r e a t
such  p r o p e r t i e s  a s  c o n t i n g e n t l y  i d e n t i c a l ,  g iv e n  K r ip k e 's  
a c c o u n t  o f  i d e n t i t y  s t a t e m e n t s .  T hat i s ,  i t  would t r e a t  
d e n o t in g  e x p re s s io n s  w hich r e f e r  to  h i g h e r - l e v e l  th e o ­
r e t i c a l  p r o p e r t i e s  as  n o n - r i g i d  d e s i g n a t o r s ,  and i t  would 
t r e a t  h i g h e r - l e v e l  t h e o r e t i c a l  p r e d i c a t e s  a s  " n o n r i g i d l y  
e x p r e s s in g "  d i f f e r e n t  p r o p e r t i e s  r e l a t i v e  t o  d i f f e r e n t  
p o s s i b l e  w o r ld s .

The n o t io n  o f  n o n - r i g i d  e x p re s s io n  o f  a  p r o p e r ty  
by a  p r e d i c a t e  h as  n o t  been  e x p l i c i t l y  p u t  fo rw ard  e l s e ­
w here , so  f a r  as  I  know, The view  I  have i n  mind i s  
t h i s )  when we a p p ly  a  p r e d i c a t e  to  so m e th in g , w hich 
p r o p e r t y  we th e r e b y  a t t r i b u t e  t o  th e  o b j e c t  depends on 
w hich p o s s i b l e  w orld  we a r e  d e s c r i b i n g .  F or  exam ple, th e  
p r e d i c a t e  'h a s  te m p e ra tu re  T' would a t t r i b u t e  a  p a r t i ­
c u l a r  mean m o le c u la r  k i n e t i c  en e rg y  t o  o b j e c t s ,  when th e  
p r e d i c a t e  i s  u sed  r e l a t i v e  to  th e  a c t u a l  w o r ld .  But i t  
would a t t r i b u t e  a  d i f f e r e n t  p r o p e r t y  to  o b j e c t s  when 
u sed  r e l a t i v e  to  p o s s i b l e  w o rld s  in  which thermodynamic 
t h e o r y  h as  a  d i f f e r e n t  r e d u c t i o n  b a s i s  th a n  i n  th e  a c t u a l  
w o r ld ,

I  t h i n k  t h e r e  a r e  r e a s o n s  to  r e j e c t  t h i s  approach  
a s  i t  a p p l i e s  to  th e  p s y c h o p h y s ic a l  c o n n e c t in g  p r i n c i p l e s  
w hich re d u c e  p sy ch o lo g y  to  n a t u r a l  s c i e n c e .  ( I  w i l l  r e ­
t u r n  t o  t h i s  c a se  b e lo w .)  But in  th e  c a se  o f  m ic ro r e ­
d u c t iv e  c o n n e c t in g  p r i n c i p l e s  which red u ce  one n a t u r a l  
s c i e n c e  t o  a n o th e r ,  th e  view  seems f a i r l y  p l a u s i b l e .
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F u r th e rm o re ,  i t  seems to  mesh f a i r l y  w e l l  w i th  th e  
d i s c u s s i o n  o f  su ch  c o n n e c t in g  p r i n c i p l e s  in  th e  t e x t .  , 
Take th e  c a s e  o f  t e m p e r a tu r e ,  f o r  exam ple . A t th e  c lo s e  
o f  c h a p t e r  I I I ,  I  s u g g e s te d  t h a t  th e  d i f f e r e n c e  "between 
te m p e r a tu r e  and mean m o le c u la r  k i n e t i c  en e rg y  c o n s i s t s  
i n  th e  f a c t  t h a t  te m p e ra tu r e  i s  a s c r i b a b l e ,  i n  a p o s s i b l e  
w o r ld ,  to  w h a te v e r  e n t i t i e s  i n  t h a t  w orld  s a t i s f y  th e  
c o n s t r a i n t s  im posed by th e  law s and c o r re sp o n d e n c e  p r i n ­
c i p l e s  o f  th e rm o d y n am ics . T h is  way o f  d e s c r i b i n g  tem­
p e r a t u r e  would seem to  a c c o rd  q u i t e  w e l l  w i th  th e  v iew  
t h a t  th e  p r e d i c a t e  'h a s  te m p e ra tu re  T' i s  n o n - r i g i d .  I . e . ,  
we c o u ld  c o n te n d  t h a t  t h i s  p r e d i c a t e  e x p r e s s e s  d i f f e r e n t  
p r o p e r t i e s  r e l a t i v e  t o  d i f f e r e n t  p o s s i b l e  w o r ld s ;  i n  a 
g iv e n  w o rld  w, i t  e x p r e s s e s  w h a te v e r  p r o p e r t y  in  w s a ­
t i s f i e s  th e  c o n s t r a i n t s  imposed by th e  laws and c o r ­
re sp o n d e n c e  p r i n c i p l e s  a s s o c i a t e d  w i th  th e  e x p r e s s io n  
' t e m p e r a tu r e  T ' .

The n o n - r i g i d  v iew  a l s o  meshes q u i t e  w e l l  w i th  
my d i s c u s s i o n  i n  c h a p t e r  IV, c o n c e rn in g  th e  c r i t e r i a  f o r  
th e  t r u t h  o f  th e  c o n n e c t in g  p r i n c i p l e s  H in  a  Tq K- 

vorld w. The c r i t e r i a  w ere t h e s e :  1) th e  a u x i l i a r y  c o r ­
re sp o n d e n c e  p r i n c i p l e s  o f  R o b t a i n  in  w orld  w; 2) i n  
w o rld  w, th e  m odels f o r  th e  t h e o r e t i c a l  e n t i t i e s  c o u n te -  
n aced  by h i g h e r - l e v e l  t h e o r i e s  a r e  c o n s t r u c t a b l e  on th e  
b a s i s  o f  th e  TQ m odel; and 3) t h e r e  i s  no com parab ly  
s im p le  s e t  R* o f  c o n n e c t in g  p r i n c i p l e s  i n  w orld  w w hich 
s a t i s f i e s  c o n d i t i o n s  1 and 2 .  I t  seems t h a t  we can  view 
th e s e  c r i t e r i a  as  " p ic k in g  o u t"  th e  p r o p e r t i e s  w hich a re  
n o n - r i g i d l y  e x p r e s s e d ,  i n  w o rld  w, by th e  v a r io u s  h i g h e r -  
l e v e l  t h e o r e t i c a l  p r e d i c a t e s  i n  R. ( I f  we a d o p t  th e  
n o n - r i g i d  view  w i th  r e s p e c t  t o  a l l  m ic ro r e d u c t iv e  c o n ­
n e c t i n g  p r i n c i p l e s  w i t h i n  u n i f i e d  s c i e n c e ,  th e n  th e  o n ly  
r i g i d  p r e d i c a t e s  w i l l  be th o s e  o f  t h e o r y  TQ. H ig h e r -  
l e v e l  t h e o r e t i c a l  p r e d i c a t e s  w i l l  a l l  n o n - r i g i d l y  e x p re s s  
th e  m ic r o p h y s ic a l  p r o p e r t i e s  w i th  w hich  th e y  a r e  u l t i ­
m a te ly  c o r r e l a t e d . )



210

The f o l lo w in g  q u e s t io n  q u i t e  n a t u r a l l y  a r i s e s  a t  
t h i s  p o i n t i  w hat i s  th e  s u b s t a n t i v e  d i f f e r e n c e  betw een ’ 
t h i s  n o n - r i g i d  v iew , and th e  view  t h a t  h i g h e r - l e v e l  
t h e o r e t i c a l  p r e d i c a t e s  e x p re s s  p r o p e r t i e s  r i g i d l y ?
W hether o r  n o t  t h e r e  i s  a  s u b s t a n t i v e  d i f f e r e n c e ,  and 
w hat s p e c i f i c a l l y  th e  d i f f e r e n c e  comes t o ,  w i l l  depend 
l a r g e l y  on th e  n a t u r e  o f  p r o p e r t i e s  th e m s e lv e s .  I  have 
n o t  d i r e c t l y  a d d re s s e d  th e  q u e s t i o n  o f  th e  n a t u r e  o f  
p r o p e r t i e s  i n  t h i s  t h e s i s ,  and X s h a l l  n o t  do so  now.
I  do n o t  have a  t h e o r y  o f  p r o p e r t i e s  to  p r o p o s e .

L e t ' s  now c o n s id e r  th e  n o n - r i g i d  view a s  a p p l i e d  
to  p s y c h o p h y s ic a l  c o n n e c t in g  p r in c ip l e s - .  F i r s t ,  ta k e  
th e  c a s e  o f  th e o r e t i c a l - p h e n o m e n a l  c o n n e c t in g  p r i n ­
c i p l e s .  Gan we p l a u s i b l y  s a y  t h a t  t h e . p r e d i c a t e  ' i s  in  
pain*  n o n - r i g i d l y  d e s ig n a te s  some m ic r o p h y s ic a l  p r o p e r ty  
o f  s e n t i e n t  o rg an ism s?  I  s u g g e s t  n o t .  V/hat would be 
th e  c r i t e r i o n  f o r  d e te r m in in g  w hich l o w e r - l e v e l  p r o p e r t y  
t h i s  p r e d i c a t e  e x p r e s s e s  i n  o t h e r  p o s s i b l e  w o r ld s?  The 
a p p r o p r i a t e  c r i t e r i o n  i s  t h i s : th e  p r o p e r t y  n o n - r i g i d l y
e x p re s s e d  m ust be one w hich  an e n t i t y  u n d e rg o es  i f  and 
o n ly  i f  i t  has  p a i n . But c l e a r l y  t h i s  w o n 't  doi we 
end up t r e a t i n g  p a in  a s  a  s e p a r a t e  p r o p e r t y  i n  th e  v e r y  
a c t  o f  a t t e m p t in g  to  s t a t e  c r i t e r i a  f o r  th e  n o n - r i g i d  
u se  o f  t h e  p r e d i c a t e  ' i s  i n  p a in * .  P a in  i s  a  s e p a r a t e  
p r o p e r t y  from i t s  n e u r a l  c o r r e l a t e .

S e c o n d ly ,  c o n s id e r  th e  c a s e  o f  c o g n i t i v e  and v o ­
l i t i o n a l  p r e d i c a t e s  i n  p sy c h o lo g y . I t  seems im p la u s ib le  
to  t r e a t  them as  n o n - r i g i d  p r e d i c a t e s ,  f o r  th e  f o l lo w in g  
r e a s o n .  There a r e  many u n d e r ly in g  p h y s i c a l  p r o p e r t i e s  
o f  a  p e r s o n  w hich  can accompany th e  same c o g n i t i v e  o r  
v o l i t i o n a l  p r o p e r ty ,  as  we saw in  c h a p t e r  V. So, on th e  
n o n - r i g i d  v iew , we would have to  s a y  t h a t  we a r e  co n ­
s t a n t l y  a s s i g n i n g  d i f f e r e n t  p r o p e r t i e s  to  p e o p le  when we 
a p p ly  a  g iv e n  i n t e n t i o n a l  p r e d i c a t e  t o  them. T h is  p o s i ­
t i o n  i s  h i g h l y  c o u n t e r i n t u i t i v e .  I f  we s a y  on two d i f ­
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f e r e n t  o c c a s io n s  t h a t  Jo n e s  w ants t o  go to  N assau , o r  t h a t  
Jo n es  b e l i e v e s  t h a t  Nixon i s  a  l i a r ,  i t  seems c l e a r  t h a t  
we mean to  a s c r i b e  th e  same p r o p e r t y  t o  him on b o th  o c ­
c a s i o n s ,  even though  th e  u n d e r ly in g  m ic r o p h y s ic a l  p r o ­
p e r t y  o f  Jo n e s  m ig h t be q u i t e  d i f f e r e n t  on th e  two oc­
c a s i o n s .  Thus, th e  l a c k  o f  a  n e a t  o ne-one  m apping from 
th e  i n t e n t i o n a l  t o  th e  p h y s i c a l  v i t i a t e s  th e  n o n - r i g i d  
ap p ro ach  to  i n t e n t i o n a l  p r e d i c a t e s .

I f  we do a d o p t  th e  n o n - r i g i d  v iew  w i th  r e s p e c t  t o  
m i c r o r e d u c t i v e l y  c o r r e l a t e d  p r o p e r t i e s  in  n a t u r a l  s c i e n c e ,  
w h i le  r e j e c t i n g  i t  i n  th e  c a s e  o f  p s y c h o p h y s ic a l  p r o -  
p e r t y - c o r r e l a t i o n s , th e n  th e  m ic r o r e d u c t io n  o f  p sy c h o lo g y  
becomes somewhat u n iq u e .  But th e  t r u t h  o f  th e  s u p e r ­
v e n ie n c e  p r i n c i p l e  i s  n o t  a f fe c te d  and t h i s  u n iq u e n e ss  . 
th u s  does n o t  a f f e c t  th e  a p p l i c a b i l i t y  o f  th e  i n t u i t i v e  
p r i n c i p l e s  ( D ) , (E ) ,  ( F ) ,  and (N) t o  th e  c a s e  o f  th e  
r e d u c t i o n  o f  p sy c h o lo g y . M oreover, t h e r e  may be advan- 
tiges i n  a d o p t in g  th e  n o n - r i g i d  p r o p e r t y - i d e n t i t y  t h e s i s  
a s  a p p l i e d  to  c o n n e c t in g  p r i n c i p l e s  w i t h i n  n a t u r a l  s c i e n c e .  
F o r  exam ple , we do n o t  n eed  t o  expand th e  d u a l  c a u s a t i o n  
t h e s i s  o f  c h a p t e r  VI i n t o  a  m u l t i p l e  c a u s a t i o n  t h e s i s .
A lso ,  we a c h ie v e  a  d e g re e  o f  o n t o l o g i c a l  economy, s in c e  
we c o u n te n a n c e  few er  d i s t i n c t  p r o p e r ty - k i n d s  w i th in  
n a t u r a l  s c i e n c e .

I n  c o n c lu s io n ,  l e t  me em phasize  th e  way th e  s u p e r ­
v e n ie n c e  p r i n c i p l e  i s  r e l a t e d  t o  th e  n o n - r i g i d  p r o p e r t y -  
i d e n t i t y  t h e s i s .  The n o n - r i g i d  i d e n t i t y  t h e s i s  e x p l i ­
c i t l y  t r e a t s  h i g h e r - l e v e l  p r o p e r t i e s  a s  n o n - r i g i d  d e s i g ­
n a t o r s  o f  th o s e  l o w e r - l e v e l  p r o p e r t i e s  w hich m eet th e  
c o n s t r a i n t s  imposed by H i g h e r - l e v e l  la w s ,  c o r re sp o n d e n c e  
p r i n c i p l e s ,  and m odels . I f  p r o p e r t y  i d e n t i t y  i s  u n d e r ­
s to o d  i n  t h i s  way, th e n  th e  a s s e r t i o n  t h a t  m ic ro re d u c ­
t i v e l y  c o r r e l a t e d  p r o p e r t i e s  a r e  i d e n t i c a l  does n o t  e n ­
t a i l  th e  su p e rv e n ie n c e  p r i n c i p l e ,  The p o s s i b i l i t y  i s  
l e f t  open t h a t  t h e r e  a r e  TQ K -w orlds i n  w hich h i g h e r -
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l e v e l  t h e o r e t i c a l  p r e d i c a t e s  do n o t  n o n - r i g i d l y  e x p re s s  
th e  same Tq p r o p e r t i e s  w hich th e y  e x p r e s s  in  th e  a c t u a l  1 
w o r ld .  So i f  we w ere to  a d o p t  th e  n o n - r i g i d  i d e n t i t y  
t h e s i s  w i th o u t  a d o p t in g  th e  s u p e rv e n ie n c e  p r i n c i p l e ,  th e  
r e s u l t i n g  c o n t in g e n t  p r o p e r t y  i d e n t i t i e s  would be f u n ­
d am en ta l  laws o f  u n i f i e d  s c i e n c e ,  whose t r u t h  was n o t  
d e te rm in e d  by T0 . I n  o r d e r  t o  a v o id  t h i s  r e s u l t  we 
would have  to  a d o p t  th e  s u p e rv e n ie n c e  p r i n c i p l e ,  over  
and above th e  n o n - r i g i d  i d e n t i t y  t h e s i s .

Even t h i s  may be a  p r o b le m a t ic  a s su m p tio n .  W i l l  
e n t i t i e s  w hich a r e  T q t h in g s  in  o u r  w orld  p o s s e s s  t h e i r  
T q  s o r t a l  p r o p e r t i e s  in  w o rld s  where th e  laws o f  T q  do 
n o t  o b ta in ?  P e rh ap s  n o t .

2
K rip k e ,  p .  J l k  and f o o t n o t e  57» P* 351*
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