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A b s t r a c t  

T h i s  t h e s i s  develops t h e  i d e a  t h a t  n a t u r a l  s e l e c t i o n  h a s  shaped 

how humans reason about  e v o l u t i o n a r i l y  important  domains of human 

a c t i v i t y .  The human mind can be expected t o  i n c l u d e  "Darwinian 

a l g o r i  thmsN t h a t  a r e  s p e c i a l i z e d  f o r  p roces s ing  i n £  ormation about  

such domains. Evolu t ionary  p r i n c i p l e s  were h e u r i s t i c a l l y  a p p l i e d  

t o  p inpo in t  s o c i a l  exchange a s  an adap t ive ly  important  domain of 

human a c t i v i t y  ; t h e s e  p r i n c i p l e s  were a l s o  a p p l i e d  i n  developing 

computa t iona l  t h e o r i e s  of how humans p roces s  in format ion  about  

s o c i a l  exchange. Evidence i s  p re sen ted  suppor t ing  t h e  hypo thes i s  

t h a t  t h e  human mind i n c l u d e s  Darwinian a lgo r i t hms  s p e c i a l i z e d  f o r  

reasoning  about  s o c i a l  exchange. T h i s  h y p o t h e s i s  both p r e d i c t s  

and e x p l a i n s  "conten t  e f f e c t s n  on t h e  Wason s e l e c t i o n  t a s k  -- a 

t e s t  of l o g i c a l  reasoning  -- b e t t e r  than  a l t e r n a t i v e  t h e o r i e s .  
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I n t r o d u c t i o n  

The e q u i p o t e n t i a l i t y  assumption h a s  c r e p t ,  i ncogn i to ,  from 

t h e  meta-theory of behaviorism* i n t o  t h e  meta-theory of c o g n i t i v e  

psychology. B e h a v i o r i s t s  do n o t  expect  t h e  laws of l e a r n i n g  t o  

d i f f e r  from domain t o  domain1 c o g n i t i v e  p sycho log i s t s  do n o t  

expec t  t h e  p roces ses  t h a t  govern a t t e n t i o n ,  memory, o r  reasoning  

t o  d i f f e r  from domain t o  domain. 

To t h e  b e h a v i o r i s t ,  s t i m u l i  a r e  s t i m u l i  and responses ,  

responses:  t h e i r  con ten t  i s  no t  supposed t o  a f f e c t  how they  a r e  

pa i r ed .  When con ten t  e f f e c t s  a r e  d i scovered ,  t h e  b e h a v i o r i s t  

speaks  of a d j u s t i n g  "parameter v a l u e s n ,  or  of d i f f e r e n c e s  i n  t h e  

organism's  "experience" wi th  va r ious  conten t  domains. To t h e  

c o g n i t i v e  p sycho log i s t ,  in£ ormation i s  i n £  ormation: t h e  con ten t  

of t h e  in format ion  i s  not  supposed t o  a f f e c t  how it is processed.  

When con ten t  e f f e c t s  a r e  d i scovered ,  t h e  c o g n i t i v e  p sycho log i s t  

a l s o  speaks of d i f f e r e n c e s  i n  t h e  organism's  "exper iencen  w i t h  

va r ious  con ten t  domains. 

Though unspoken, t h e  message is c l e a r :  Content i s  noise .  

Cogn i t i ve  p roces ses  a r e  content- independent ,  domain g e n e r a l ,  

e q u i p o t e n t i a l .  The human mind i s  a  gene ra l  purpose in format ion  

p roces s ing  system, designed t o  process  any kind of i n£  ormation 

wi th  equa l  e f f i c i e n c y .  The format  of t h e  in format ion  -- f o r  

example, whether it is i m a g i s t i c  o r  p r o p o s i t i o n a l  -- might make a  

d i f f e r e n c e  i n  how it  i s  processed,  bu t  i ts conten t  w i l l  not .  The 

amount of exper ience  t h e  organism has  had wi th  a  domain may 

a f f e c t  performance,  bu t  c o r r e c t  f o r  t h i s  and t h e  e f f e c t  w i l l  

* f o r  review, s e e  Her rns t e in ,  1977. 
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disappear .  These c l a ims  a r e  r a r e l y  t e s t e d ;  they  a r e  merely 

assumed. 

The a l t e r n a t i v e  view -- t h a t  t h e  human mind i n c l u d e s  a  

number of domain spec i f  i c ,  content-dependent , in£ ormat ion 

p roces s ing  systems -- is  seldom e n t e r t a i n e d  (Cf. Chomsky, 1975; 

Marr & Nishihara ,  1978; Fodor, 1983) .  Although behaviorism came 

under b r i s k  a t t a c k  from evo lu t iona ry  and e t h o l o g i c a l  q u a r t e r s  f o r  

assuming t h a t  l e a r n i n g  was e q u i p o t e n t i a l  (Her rns t e in ,  1977) ,  

c o g n i t i v e  psychology seems untouched by t h i s  f r a y  and t h e  s e r i o u s  

problems i t  r a i  sed. Y e t  t h e  evo lu t iona ry  arguments a g a i n s t  t h e  

equ ipo ten t  i a l i t y  assumption i n  behaviorism apply equa l ly  t o  

c o g n i t i v e  psychology. 

An unspoken assumption i s  an unexamined assumption. 

Cogn i t i ve  p roces ses  may, i n  f a c t ,  be content- independent ;  i f  so ,  

then  t h i s  should be proved, not  presumed. Indeed, when con ten t  

e f f e c t s  a r e  found, t h e  content-independence of c o g n i t i v e  

p roces ses  should be a  hypo thes i s  of l a s t  r e s o r t .  

Cogni t ive  p roces ses ,  l i k e  e l e c t r o n s ,  a r e  e n t i t i e s  de f ined  

s o l e l y  by input-output  r e l a t i o n s .  An e l e c t r o n  gun i s  f i r e d  a t  a  

d i f f r a c t i o n  s l i t ,  and then  i n t o  a  cloud chamber: even though t h e  

d a t a  from t h e  f i r s t  f i r i n g  i n d i c a t e s  a  wave and t h e  d a t a  from t h e  

second i n d i c a t e s  a  p a r t i c l e ,  t h e r e  a r e  compelling reasons f o r  

b e l i e v i n g  t h e s e  d ive rgen t  p a t t e r n s  were c r e a t e d  by one and t h e  

same e n t i t y .  I t  would g r o s s l y  v i o l a t e  our most b a s i c  no t ions  of 

s i m i l a r i t y  and causa t ion  t o  c a t e g o r i z e  two f i r i n g s  of an e l e c t r o n  

gun a s  two d i f f e r e n t  " s t i m u l i " ,  j u s t  because they  were f i r e d  a t  

d i f f e r e n t  t a r g e t s .  The same i n p u t  -- which was, i n  t h i s  ca se ,  

t h e  very  e n t i t y  p h y s i c i s t s  were t r y i n g  t o  c h a r a c t e r i z e  -- y i e l d e d  
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d i f f e r e n t  ou tpu t s .  The only reasonable  t h e o r e t i c a l  a 1  t e r  n a t i v e  

was t o  complexif y  t h e  equa t ions  d e f i n i n g  t h e  e l e c t r o n ,  and assume 

t h a t  it d i d  n o t  correspond t o  any o rd ina ry  human concept  l i k e  

" p a r t i c l e "  or  "wave" (Heisenberg,  1971) . 
B u t  t h e r e  a r e  no compelling reasons -- o the r  than a  

misguided sense  of parsimony -- f o r  b e l i e v i n g  t h a t  t h e  same 

c o g n i t i v e  p roces s  i s  involved  when man i f e s t l y  d i f f e r e n t  i n p u t s  

y i e l d  unmistakably d i f f e r e n t  ou tputs .  I n  f a c t ,  because c o g n i t i v e  

p roces ses  a r e  e n t i t i e s  de f ined  by t h e s e  very  input-output  

r e l a t i o n s ,  t h e  d i scovery  of conten t  e f f e c t s  should be taken a s  

prima f a c i e  evidence t h a t  t h e  d i f f e r e n t  s t i m u l i  t e s t e d  a r e  

a c c e s s i n g  d i f f e r e n t  c o g n i t i v e  processes .  I f  response p a t t e r n s  

vary  with s t imu lus  con ten t ,  bu t  t h e i r  v a r i a t i o n  does no t  appear  

t o  be sys t ema t i c ,  then one should r e t h i n k  one t  s theo ry  of how t o  

p a r s e  t h e  world i n t o  conten t  domains. Hand-waving a p p e a l s  t o  

" d i f f e r e n c e s  i n  exper ience"  -- which a r e  v i r t u a l l y  imposs ib le  t o  

f a l s i f y  -- should be exp lana t ions  of l a s t  r e s o r t .  

When con ten t  e f f e c t s  a r e  found, c o g n i t i v e  p sycho log i s t s  

should e n t e r t a i n  t h e  hypo thes i s  t h a t  domain s p e c i f i c ,  conten t -  

dependent,  c o g n i t i v e  p roces ses  a r e  respons ib le .  Content e f f e c t s  

have been found on t h e  Wason s e l e c t i o n  t a s k ,  a  famous 

exper imenta l  paradigm t h a t  t e s t s  whether people  reason accord ing  

t o  t h e  content-independent canons of formal  l o g i c .  Most a t t empt s  

a t  e x p l a i n i n g  t h e s e  con ten t  e f f e c t s  have appealed t o  " d i f f e r e n c e s  

i n  s u b j e c t s  ' exper i ence"  w i th  va r ious  con ten t  domains. A 

con t rove r sy  has  grown up around t h e s e  con ten t  e f f e c t s ,  because, 

t o  d a t e ,  they  have eluded p r e d i c t i o n .  

Th i s  t h e s i s  uses  con ten t  e f f e c t s  on t h e  Wason s e l e c t i o n  t a s k  
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t o  t e s t  the  hypothesis t h a t  humans have domain spec i f i c ,  innate 

mental algorithms specia l ized fo r  reasoning about soc i a l  

exchange. A computational theory of the funct ional  proper t ies  of 

these algorithms was derived using na tura l  se lec t ion  theory a s  a  

h e u r i s t i c  guide. C r i t i c a l  t e s t s  were conducted t o  choose between 

the  soc i a l  exchange hypothesis and the hypotheses i n  the 

l i t e r a t u r e  t h a t  appeal t o  "differences i n  experience." 

The discovery of systematic var ia t ion from domain t o  domain 

i s  s t rong evidence t h a t  domain spec i f i c  algorithms a r e  a t  work; 

so i s  the  discovery of systematic var ia t ion within a  domain t h a t  

cannot be ea s i l y  explained by a  content-independent process. 

Both kinds of evidence a r e  presented i n  support of the soc i a l  

exchange hypothesis. I argue t h a t  no other hypothesis offered so 

f a r  can pred ic t  or explain the  experimental r e s u l t s  presented 

herein,  and t h a t  the soc i a l  exchange hypothesis best explains the  

content e f f e c t s  on the Wason se lec t ion  task t h a t  have already 

been reported i n  the l i t e r a t u r e .  

The meta-theoretical view en ta i l ed  by t h i s  hypothesis -- of 

the human mind a s  a  co l lec t ion  of functionally d i s t i n c t ,  

Chomskian "mental organsn -- also  has parsimony on i ts  side.  The 

human mind, l i k e  the  r e s t  of the body and i ts  functions,  was 

designed by na tura l  se lect ion.  The more important the  adaptive 

problem, the more in tensely  se lec t ion  w i l l  have specia l ized and 

improved the  performance of information processing mechanisms for  

solving it. Domain general information processing mechanisms 

simply cannot insure adaptive responses i n  evolut ionar i ly  

important domains of human a c t i v i t y  -- domains l i k e  soc i a l  

exchange. Reasoning i n  such domains should be governed by 
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"Darwinian a lgo r i t hmsn :  mental  a lgo r i t hms  s p e c i a l i z e d  f o r  s o l v i n g  

t h e  a d a p t i v e  problems t h a t  d e f i n e  t h e s e  domains. 

With t h i s  t h e s i s ,  I hope t o  r e s u r r e c t  t h e  arguments a g a i n s t  

e q u i p o t e n t i a l  psychologica l  mechanisms. From t h e  s t andpo in t  of 

evo lu t iona ry  theo ry ,  no th ing  could be more unparsimonious than  

t h e  view t h a t  t h e  human mind i s  a  gene ra l  purpose in format ion  

processor .  Yet t h e  a p p l i c a t i o n  of t h e  Chomskian view has  been 

l i m i t e d  because c o g n i t i v e  p sycho log i s t s  have l acked  a  sys t ema t i c  

h e u r i s t i c  f o r  judging which domains, o the r  than  language, were 

l i k e l y  t o  command f u n c t i o n a l l y  d i s t i n c t  mental  organs.  Because 

i t  is a  theory  of func t ion ,  n a t u r a l  s e l e c t i o n  theo ry  provides  

j u s t  such a  h e u r i s t i c .  Evolut ionary p r i n c i p l e s  a l low one t o  

p inpo in t  domains f o r  which n a t u r a l  s e l e c t i o n  can be expected t o  

have shaped how humans reason. Moreover, they  sugges t  

computat ional  t h e o r i e s  (sensu Marr) of what t h e i r  des ign  f e a t u r e s  

a r e  l i k e l y  t o  be. 

The theory  of s o c i a l  exchange developed i n  t h i s  t h e s i s  was 

informed, a t  every s t a g e ,  by evolu t ionary  p r i n c i p l e s .  I n  t h e  

s tudy  of human reasoning,  t h e  s ea rch  f o r  content-independent 

i n f e r e n c e  procedures  had genera ted  a  con£ usion of apparen t ly  

c o n t r a d i c t o r y  r e s u l t s ;  t h e  hypo thes i s  t h a t  humans have domain 

s p e c i f i c  Darwinian a lgo r i t hms  f o r  reasoning about  s o c i a l  exchange 

r e s o l v e s  much of t h i s  confusion.  The h e u r i s t i c  a p p l i c a t i o n  of 

evo lu t iona ry  theory  can r e v o l u t i o n i z e  c o g n i t i v e  psychology, 

a l lowing  it t o  add res s  i s s u e s  c l o s e r  t o  t h e  h e a r t  of what we 

t h i n k  of a s  human na ture .  Th i s  t h e s i s  i s  o f f e r e d  a s  a  smal l  

i l l u s t r a t i o n  of its p o t e n t i a l .  


