
Chapter 5 

Human S o c i a l  Exchange 

Evolu t ionary  biology provides  a  h e u r i s t i c  f o r  gu id ing  

psycho log ica l  t heo ry ;  t h e  r e sea rch  and theo ry  p re sen ted  i n  t h i s  

d i s s e r t a t i o n  i s  meant t~ be an i l l u s t r a t i o n  of its p o t e n t i a l .  

Th i s  h e u r i s t i c  r e s t s  on t h e  r ecogn i t i on  t h a t  n a t u r a l  s e l e c t i o n  

h a s  produced psychologica l  mechanisms a s  responses  t o  v a r i o u s  

s e l e c t i o n  p re s su re s .  The more important  t h e  a d a p t i v e  problem, 

t h e  more i n t e n s e l y  s e l e c t i o n  w i l l  have s p e c i a l i z e d  and improved 

t h e  performance of t h e s e  mechanisms. Some of t h e s e  mechanisms 

evolved t o  meet t h e  a d a p t i v e  problem of s o c i a l  exchange. 

Succes s fu l ly  conducted s o c i a l  exchange was a  c r i t i c a l l y  important  

f e a t u r e  of hominid evo lu t ion .  Natura l  s e l e c t i o n  permi ts  t h e  

evo lu t ion  of only c e r t a i n  s t r a t e g i e s  f o r  engaging s o c i a l  

exchange. By s tudy ing  t h e  n a t u r e  of t h e s e  s t r a t e g i e s ,  one can 

deduce many p r o p e r t i e s  t h a t  human a lgo r i t hms  r e g u l a t i n g  s o c i a l  

exchange m u s t  have, a s  we l l  a s  much about  t h e  a s s o c i a t e d  

c a p a b i l i t i e s  such a lgo r i t hms  r e q u i r e  t o  f u n c t i o n  proper ly .  Using 

t h i s  framework, one can then  make empi r i ca l  p r e d i c t i o n s  about  

human performance i n  a r e a s  t h a t  a r e  t he  t r a d i t i o n a l  concern of 

c o g n i t i v e  p sycho log i s t s :  a t t e n t i o n ,  communication, reasoning,  t h e  

o r g a n i z a t i o n  of memory, and l ea rn ing .  One can a l s o  make s p e c i f i c  

p r e d i c t i o n s  about  human peformance on reasoning  t e s t s  l i k e  t h e  

Wason s e l e c t i o n  t a s k .  

Chapter 5 examines t h e  n a t u r e  of t h e  s e l e c t i v e  p r e s s u r e s  on 

s o c i a l  exchange i n  human evo lu t ion ,  and what t h e s e  a l low one t o  

in£  e r  about  t h e  psychologica l  b a s i s  f o r  s o c i a l  exchange i n  



humans. I t  i s  d iv ided  i n t o  t h r e e  p a r t s  which make t h e  fo l lowing  

p o i n t s  : 

5.1: Only c e r t a i n  s t r a t e g i e s  f o r  engaging i n  s o c i a l  exchange can 
evolve:  n a t u r a l  s e l e c t i o n ' s  game t h e o r e t i c  s t r u c t u r e  d e f i n e s  
what p r o p e r t i e s  t h e s e  s t r a t e g i e s  must have. 

5.2: The e c o l o g i c a l  c o n d i t i o n s  necessary  f o r  t h e  evo lu t ion  .of  
s o c i a l  exchange were mani fes t  du r ing  hominid e v o l u t i o n ;  
hominid behavioral ,  ecology f u r t h e r  c o n s t r a i n s  a  
computat ional  theor$ of s o c i a l  exchange. 

5.3: These s t r a t e g i c  and e c o l o g i c a l  c-Cfnstraints d e f i n e  a  s e t  of 
in format ion  p roces s ing  problems t h a t  must be so lved  by any 
human engaging i n  s o c i a l  exchange. Computational t h e o r i e s  
of t h e s e  problems a r e  developed. ' 

5.1 Na tu ra l  s e l e c t i o n  and s o c i a l  exchange: 

Only c e r t a i n  s t r a t e g i e s  f o r  engaging i n  s o c i a l  exchange can 
evolve:  n a t u r a l  s e l e c t i o n ' s  game t h e o r e t i c  s t r u c t u r e  
d e f i n e s  what p r o p e r t i e s  t h e s e  s t r a t e g i e s  must have. 

The c r i t i c a l  a c t  i n  formula t ing  computat ional  t h e o r i e s  
t u r n s  o u t  t o  be t h e  d i scovery  of v a l i d  c o n s t r a i n t s  on 
t h e  way t h e  world i s  s t r u c t u r e d . .  . 

-- Marr & Nishihara ,  1978 

There a r e  laws i n h e r e n t  i n  t h e  dynamics of n a t u r a l  s e l e c t i o n  

t h a t  hold f o r  any s p e c i e s ,  on any p l a n e t ,  a t  any time. Many of 

t h e s e  laws govern t h e  evo lu t ion  of s o c i a l  behavior;  they  

c o n s t r a i n  t h e  k inds  of s o c i a l  behavior t h a t  can evolve.  

T r a i t s  can be thought  of a s  t h e  embodiment of ~ t r a t e a i e s  f o r  

t h e  propogat ion of t h e  genes t h a t  code f o r  them. By ana lyz ing  

t h e  dynamics of gene flow through popula t ions ,  one can determine 

what k inds  of t r a i t s  w i l l  qu ick ly  be s e l e c t e d  o u t ,  and what kinds 

of t r a i t s  a r e  l i k e l y  t o  become u n i v e r s a l  and spec i e s - typ ica l .  

Formally,  t h i s  a n a l y s i s  can be c a s t  i n  terms of game theory :  one 



s t r a t e g y  i s  p i t t e d  a g a i n s t  ano ther  i n  a  r a c e  t o  s e e  which one 

comes t o  dominate t h e  gene pool.  Such games can be 

mathemat ica l ly  modeled wi th  g r e a t  p r e c i s i o n ,  * During t h e  l a s t  20 

y e a r s ,  game-theoret ic  models of t h e  dynamics of n a t u r a l  s e l e c t i o n  

have p r o l i f e r a t e d  i n  e v o l u t i o n a r y  biology.  T h i s  p roces s  h a s  l e d  

t o  a  s t a r t l i n g  d i scovery :  U e r e  u certain s t r a t e a i e s  that 

simwlv cannot Le s e l e c t e d  fPT. (e.g.,  Hamilton, 1964; Wil l iams,  
' t 

1966; Maynard Smith, 1978; Dawkins, 1982) .  Furthermore,  game- 

t h e o r e t i c  a n a l y s e s  can be used t o  s p e c i f y  what s t a t e g i e s  a r e  

l i k e l y  t o  be s e l e c t e d  f o r ,  and what p r o p e r t i e s  t h e s e  s t r a t e g i e s  

must have. T h i s  c la im dese rves  an i l l u s t r a t i o n  from t h e  

l i t e r a t u r e  of evo lu t iona ry  biology.  

Given an i n d i v i d u a l ,  X ,  d e f i n e  a  BENEFIT TO X ( B ( X )  ) a s  

any a c t ,  e n t i t y  o r  s t a t e  of a f f a i r s  t h a t  i n c r e a s e s  t h e  number of 

r e p l i c a s  of a  given gene ( o f f s p r i n g )  which t h a t  i n d i v i d u a l  

produces  through h i s  o r  her own reproduc t ion .  S i m i l a r l y ,  d e f i n e  

a  COST TO X ( C ( X )  ) a s  any a c t ,  e n t i t y ,  o r  s t a t e  of a f f a i r s  t h a t  

d e c r e a s e s  t h e  number of gene r e p l i c a s  t h a t  i n d i v i d u a l  produces.  

J u s t  t o  exhaus t  t h e  p o s s i b i l i t i e s ,  l e t  0 ( X )  r e f e r  t o  any a c t ,  

e n t i t y  o r  s t a t e  of a f f a i r s  t h a t  ha s  no e f f e c t  on t h e  number of 

gene r e p l i c a s  X produces.  By so  d e f i n i n g  t h e  e f f e c t s  which 

d i f f e r e n t  morphological ,  p h y s i o l o g i c a l ,  o r  behav io ra l  t r a i t s  can 

have on gene r e p l i c a t i o n  through a  p a r t i c u l a r  i n d i v i d u a l ,  one can 

compare two a l t e r n a t i v e  t r a i t s  t o  s e e  which one l e a d s  t o  g r e a t e r  

* The Modern S y n t h e s i s  -- t h e  wedding of s t a t i s t i c a l  methods t o  
Mendelian g e n e t i c s  -- brought r i g o r  t o  evo lu t iona ry  biology i n  . 
t h e  1930 's .  During t h e  l a s t  20 y e a r s  t h a t  r i g o r  has  been 
s u b s t a n t i a l l y  enhanced by (1) t h e  i d e n t i f i c a t i o n  of t h e  gene a s  
t h e  u n i t  of s e l e c t i o n ,  and ( 2 )  t h e  t e c h n o l o g i c a l  a b i l i t y  t o  
c r e a t e  computer models of s t r a t e g i c  games. 



r e p l i c a t i o n  of t h e  genes which u n d e r l i e  it and w i l l  t h e r e f o r e  

sp read  through t h e  popula t ion .  

Now, cons ider  t h i s  exce rp t  from Hamilton, 1972: 

A gene i s  being favored  i n  n a t u r a l  s e l e c t i o n  i f  t h e  
agg rega te  of its r e p l i c a s  forms an i n c r e a s i n g  f r a c t i o n  
of t h e  t o t a l  gene pool.  We a r e  going t o  be concerned 
wi th  genes supposed t o  a f f e c t  t h e  s o c i a l  behavior of 
t h e i r  b e a r e r s ,  so  Let us t r y  t o  make t h e  argument more 
v i v i d  by a t t r i b u t i n g ' t o  t h e  genes ,  t empora r i l y ,  
i n t e l l i g e n c e  and a  c e r t a i n  freedom of choice.  Imagine 
t h a t  a  gene i s  cons ide r ing  t h e  problem of i n c r e a s i n g  t h e  
number of i ts r e p l i c a s  and imagine t h a t  it can choose 
between caus ing  pu re ly  s e l f - i n t e r e s t e d  behavior by i ts 
bearer  A ( l e a d i n g  t o  more reproduct ion  by A) and caus ing  
" d i s i n t e r e s t e d "  behavior  t h a t  b e n e f i t s  i n  some way a  
r e l a t i v e ,  B. (p.  195) 

Hamilton then  computes how many r e p l i c a s  of t h i s  gene w i l l  be 

produced i f  i t  codes f o r  d e c i s i o n  r u l e  1 versus  d e c i s i o n  r u l e  2: 

For any a c t ,  Z ,  which would b e n e f i t  A ' s  r e l a t i v e ,  B ( Z  = B ( B ) ) :  

Decis ion Rule 1. I f  [ C ( A )  of doing Z 1 > 0,  do no t  do 2. 

Decis ion Rule  2.  I f  [ C ( A )  of doing Z ] < [ B(B) of r e c e i v i n g  Z ] 
d i s c m t e d  & r  (A,B)  ( a  f r a c t i o n  denot ing  t h e  
p r o b a b i l i t y  t h a t  B c o n t a i n s  a  r e p l i c a  of t h e  
gene i n  q u e s t i o n )  , then do Z.  

More r e p l i c a s  of t h e  gene i n  q u e s t i o n  w i l l  be produced i f  t h a t  

gene codes f o r  d e c i s i o n  r u l e  2* r a t h e r  than d e c i s i o n  r u l e  1. T h i s  

r e s u l t  ho lds  f o r  s p e c i e s  which can s e l e c t i v e l y  confer  

b e n e f i t s  on r e l a t i v e s .  I t  i s  a  law inhe ren t  i n  t h e  dynamics of 

n a t u r a l  s e l e c t i o n .  

I n s t e a d  of imagining a  gene contemplat ing va r ious  

s t r a t e g i e s ,  an e n t i r e l y  equ iva l en t  way of cons ide r ing  t h e  same 

evo lu t iona ry  problem is  t o  imagine t h a t  t h e  two d e c i s i o n  r u l e s  

* gene 2 codes  f o r  d e c i s i o n  r u l e  2 which, on average ,  maximizes 
an i n d i v i d u a l ' s  " i n c l u s i v e  f i t n e s s "  -- h i s  own r ep roduc t ive  
succes s  p lus  h i s  e f f e c t s  on t h e  r ep roduc t ive  succes s  of h i s  
r e l a t i v e s ,  each e f f e c t  d i scounted  by t h e  a p p r o p r i a t e  I, t h e  
c o e f f i c i e n t  of r e l a t e d n e s s  (Hamilton, 1964; Dawkins, 1982) . 



a r e  embodied i n  d i f f e r e n t  organisms. One then  imagines a  

tournament p i t t i n g  Gene 1 (which codes f o r  Decis ion Rule  1) 

a g a i n s t  Gene 2  (which codes f o r  Decis ion Rule 2)  . 
I n  t h e  tournament, two i n d i v i d u a l s  f a c e  t h e  same 

environment. That is,  i n  t h e  f i r s t  gene ra t ion  both i n d i v i d u a l s  

have t h e  same number of, r e l a t i v e s ,  t h e  same number of 

oppor tun i t i e s /pe r  r e l a t i v e  f o r  con£ e r  r i n g  b e n e f i t s ,  and t h e  same 

s e t  of payof f s  a s s o c i a t e d  with  p a r t i c u l a r  o p p o r t u n i t i e s .  

I n d i v i d u a l  1 has  gene 1, and t h e r e f o r e  uses  d e c i s i o n  r u l e  1; 

I n d i v i d u a l  2  has  gene 2 and t h e r e f o r e  uses  d e c i s i o n  r u l e  2. 

Before t h e  t ou rna r~~en t  s t a r t s ,  genes 1 and 2  e x i s t  i n  equa l  

numbers i n  t h e  popula t ion .  

Using t h i s  tournament,  one can ask :  Af te r  one gene ra t ion ,  

how many r e p l i c a s  of gene 1 versus  gene 2 e x i s t  i n  t h e  

popu la t ion?  How many r e p l i c a s  of each e x i s t  af  t e r  n  gene ra t ions?  

I f  one were t o  run a  computer model of t h i s  tournament, one would 

f i n d  t h a t  a f t e r  one gene ra t ion  t h e r e  would be more r e p l i c a s  of 

gene 2  than  gene 1; t h e  magnitude of t h e  d i f f e r e n c e  between them 

i s  gene 2 I s  " s e l e c t i v e  advantage" over gene 1. T h i s  magnitude 

w i l l  depend on what payoff and oppor tun i ty  parameters  were 

s p e c i f i e d  i n  t h e  program used. Af te r  n  gene ra t ions ,  where n  i s  a  

f u n c t i o n  of t h e  magnitude of gene 2 ' s  s e l e c t i v e  advantage i n  t h e  

tournament 's  "environmentn,  one would f i n d  t h a t  gene 2  had "gone 

t o  f i x a t i o n " :  t h a t  gene 1 would r ep re sen t  a  van i sh ing ly  smal l  

f r a c t i o n  of t h e  gene pool ,  r e g a r d l e s s  of t h e  a b s o l u t e  s i z e  of t h e  

popula t ion .  

Using t h e  same thought  experiment one can ask o t h e r  

q u e s t i o n s :  Once gene 2 has  become f i x e d  i n  a  popula t ion ,  is i t  



v u l n e r a b l e  t o  i nvas ion  by a  mutant gene coding f o r  a  different 

d e c i s i o n  r u l e  ( i . e . ,  is  it an Evo lu t iona r i l y  S t a b l e  S t r a t e g y ,  an 

ESS)? I f  gene 1 is  f i x e d  i n  t h e  popula t ion ,  i s  it v u l n e r a b l e  t o  

i nvas ion  by a  mutant gene 21 w i l l  gene 2  sweep t h e  popula t ion ,  

or  w i l l  a  s t a b l e  polymorphism r e s u l t  between genes 1 and 23 Is a  

gene b e t t e r  off  i f  it cpdes f o r  a  mixed s t r a t e g y ,  one t h a t  uses  

d e c i s i o n  r u l e  2  under c e r t a i n  c i rcumstances ,  and some o the r  

d e c i s i o n  r u l e  under o the r  c i rcumstances? And so  on. 

I n  o t h e r  words, n a t u r a l  s e l e c t i o n  theo ry  has  a  game 

theoretic s t r u c t u r e  (Maynard Smith, 1982) .  Th i s  f a c t  can be 

u s e f u l l y  a p p l i e d  t o  an a n a l y s i s  of s o c i a l  exchange between 

u n r e l a t e d  i n d i v i d u a l s .  

I n  t h e  example above, t h e  d e c i s i o n  r u l e s  governed a  

u n i l a t e r a l  a c t ;  should I ,  or  should I no t ,  b e n e f i t  my r e l a t i v e  by 

doing a c t  Z? I n  c o n t r a s t ,  s o c i a l  exchange invo lves  two a c t s :  

what I do f o r  you ( a c t  1) and what you do f o r  me ( a c t  2 ) .  My 

doing a c t  1 f o r  you b e n e f i t s  you (B(you))  a t  some c o s t  t o  myself 

(C  (me) ) . Your doing a c t  2  f o r  me b e n e f i t s  me (B(me) ) a t  some 

c o s t  t o  your se l f  (C(you) ) .  Furthermore, t h e  b e n e f i t  t o  you of 

r e c e i v i n g  my a c t  1 is g r e a t e r  than t h e  c o s t  t o  you of doing a c t  2  

f o r  me (B(you) > C ( y o u ) ) ;  l i kewise ,  t h e  b e n e f i t  t o  me of 

r e c e i v i n g  a c t  2  from you i s  g r e a t e r  than t h e  c o s t  t o  m e  of doing 

a c t  2  f o r  you (B(me) > C(me)) . A l l  c o s t s  and b e n e f i t s  a r e  

measured i n  i n c l u s i v e  f i t n e s s  terms: C ( X )  and B ( X )  r e f e r  t o  

dec reases  and i n c r e a s e s  i n  t h e  i n c l u s i v e  f i t n e s s  of i n d i v i d u a l  x 

( s e e  f o o t n o t e ,  page 132) .  I f  a c t s  1 and 2  have t h i s  c o s t / b e n e f i t  

s t r u c t u r e ,  we both g e t  a  n e t  b e n e f i t  by exchanging a c t s  1 and 2. 

L e t ' s  c a l l  an i n t e r a c t i o n  t h a t  i s  mutual ly  b e n e f i c i a l ,  



A t  f i r s t  b lush ,  one might t h i n k  t h a t  n a t u r a l  s e l e c t i o n  would 

f avo r  t h e  emergence of psychologica l  mechanisms with  d e c i  s i o n  

r u l e s  t h a t  l e a d  organisms t o  p a r t i c i p a t e  i n  a  s o c i a l  exchange 

whenever t h e  above c o n d i t i o n s  hold.  Af te r  a l l ,  p a r t i c i p a t i o n  

would r e s u l t ,  by d e f i n i $ i o n ,  i n  a  n e t  i n c r e a s e  i n  t h e  r e p l i c a t i o n  

of genes under ly ing  a  tendency t o  p a r t i c i p a t e ,  a s  compated t o  

genes  under ly ing  a  tendency t o  no t  p a r t i c i p a t e .  

But t h e r e  is  a  h i t c h :  You can b e n e f i t  even more by c h e a t i n g  

me. I f  I do a c t  1 f o r  you, bu t  you do no t  do a c t  2 f o r  me, then  

you b e n e f i t  more than  i f  we both cooperate .  Th i s  s i n g l e  f a c t  

c r e a t e s  an enormous s tumbling block f o r  t h e  evo lu t ion  of s o c i a l  

exchange, a  problem t h a t  i s  s t r u c t u r a l l y  i d e n t i c a l  t o  one of t h e  

most famous s i t u a t i o n s  i n  game theory :  t h e  one move P r i s o n e r ' s  

Dilemma (e.g. ,  T r ive r  s, 1971; Axelrod & Hamilton, 1981; Axelrod, 

The P r i s o n e r ' s  Dilemma i s  a  game i n  which mutual coopera t ion  

would b e n e f i t  both p l a y e r s ,  bu t  it i s  i n  t h e  i n t e r e s t  of each 

p l a y e r ,  i n d i v i d u a l l y ,  t o  d e f e c t ,  chea t ,  o r  s n i t c h  on t h e  o the r .  

I t  i s  f r e q u e n t l y  conceptua l ized  a s  a  s i t u a t i o n  i n  which two 

people  who have c o l l a b o r a t e d  i n  committing a  crime a r e  prevented  

from communicating, wh i l e  a  d i s t r i c t  a t t o r n e y  o f f e r s  each 

i n d i v i d u a l  a  l i g h t e r  sen tence  i f  he w i l l  s n i t c h  on h i s  p a r t n e r .  

However, t h e  payof f s  can r ep re sen t  anyth ing  f o r  which both 

* Other models of s o c i a l  exchange a r e  p o s s i b l e ,  bu t  they  w i l l  no t  
change t h e  b a s i c  conc lus ion  of s e c t i o n  5.1: t h a t  r e c i p r o c a t i o n  i s  
necessary  f o r  t h e  evo lu t ion  of s o c i a l  exchange. For example, t h e  
P r i sone r  s Dilemma assumes t h a t  en£ o rceab le  t h r e a t s  and 
e n f o r c e a b l e  c o n t r a c t s  a r e  i m p o s s i b i l i t i e s  (Axelrod, 1984) , 
assumptions t h a t  a r e  f r e q u e n t l y  v i o l a t e d  i n  na ture .  The 
i n t r o d u c t i o n  of t h e s e  f a c t o r s  would no t  obv ia t e  r e c i p r o c a t i o n  -- 
i n  f a c t ,  they  would en£ o rce  it. 



p l a y e r s  have a  s i m i l a r  p re fe rence  ranking: money, p r e s t i g e ,  

p o i n t s  i n  a  game, even r ep roduc t ive  success .  A p o s s i b l e  payoff 

ma t r ix  and t h e  r e l a t i o n s h i p  t h a t  must e x i s t  between v a r i a b l e s  i s  

shown i n  F igure  5.1. 

Figure  5.1 Payoff Schedule,  P r i sone r  s Dilemma ................................................................... 

............................. 
: me: R = +3 : me: S  = -2 : 

C : 
: you: R = +3 : you: T  = +5 : 

me :..................eooo~..... 

: me: T  = +5 : me: P = 0  : 
D : 

: y o u :  S = - 2 :  you: P = O  : 

C = Cooperate 
D = Defect 
R = Reward f o r  

mutual cooper a t i o n  
T  = Temptation t o  d e f e c t  
S  = Sucker ' s  payoff 
P  = punishment f o r  

mutal  d e f e c t i o n  

* For an i t e r a t e d  game, R > (T+S)/2. T h i s  i s  t o  prevent  p layer  I s  

from "coopera t ing"  t o  maximize t h e i r  u t i l i t y  by a l t e r n a t e l y  
d e f e c t i n g  on one another .  

Looking a t  t h i s  payoff ma t r ix ,  one might ask:  "What's t h e  

dilemma? I w i l l  be b e t t e r  o f f ,  and so  w i l l  you, i f  we both 

coope ra t e  -- you w i l l  s u r e l y  recognize  t h i s  and coopera te  wi th  

me. " However, i f  t h e r e  i s  only one move i n  t h e  game, it i s  

always i n  t h e  i n t e r e s t  of each p a r t y  t o  d e f e c t  (Luce t R a i f f a ,  

1957) -- t h a t  is  what c r e a t e s  t h e  dilemma. 

L e t ' s  say you and I a r e  p l ay ing  a  one move P r i s o n e r ' s  

Dilemma game. I would reason thus :  "You w i l l  e i t h e r  coopera te  or  

d e f e c t .  I f  you coopera te ,  then I g e t  a  higher  payoff by 

d e f e c t i n g ,  because T ,  t h e  Temptation t o  d e f e c t ,  i s  g r e a t e r  than 

R ,  t h e  reward I would g e t  f o r  mutual coopera t ion .  I f  you d e f e c t ,  

then  I g e t  a  higher  payoff by a l s o  d e f e c t i n g ,  because P, t h e  



Punishment f o r  mutual d e f e c t i o n ,  is  g r e a t e r  than S, t h e  Sucke r ' s  

payoff I would g e t  i f  I coopera te  and you d e f e c t .  Therefore ,  no 

ma t t e r  what you do, I am b e t t e r  off  de fec t ing . "  Your reasoning  

p roces s  would be i d e n t i c a l ,  so  we would both d e f e c t ,  and we would 

both g e t  P, t h e  Punishment f o r  mutual de fec t ion .  L e t ' s  say t h e  

payoff ma t r ix  i n  F igure  5'.1 r ep re sen ted  d o l l a r s :  i f  you 

coope ra t e ,  I g e t  $5 f o r  d e f e c t i n g  i n s t e a d  of $3 f o r  coopera t ing .  

I f  you d e f e c t ,  I l o s e  no th ing  by d e f e c t i n g  i n s t e a d  of l o s i n g  $2 

by coopera t ing .  

F igure  5.2 shows t h a t  t h e  c o s t / b e n e f i t  s t r u c t u r e  of a  s o c i a l  

exchange h a s  t h e  same s t r u c t u r e  a s  a  Pr i soner  s Dilemma. I f  I 

coopera te  on our agreement, you g e t  B(you) f o r  d e f e c t i n g ,  which 

i s  g r e a t e r  than  t h e  B(you) - C(you) you would g e t  f o r  

coopera t ing .  I f  I d e f e c t  on our agreement, you g e t  no th ing  f o r  

d e f e c t i n g  ( t h i s  i s  equ iva l en t  t o  our no t  i n t e r a c t i n g  a t  a l l )  , 
which i s  b e t t e r  than t h e  C(you) l o s s  you would incu r  by 

coopera t ing .  The payoffs  a r e  i n  i n c l u s i v e  f i t n e s s  u n i t s  -- t h e  

numbers l i s t e d  a r e  inc luded  simply t o  r e i n f o r c e  t h e  analogy with 

F igure  5.1. I n  a c t u a l i t y ,  t h e r e  i s  no reason why C(me) must 

equa l  C(you) (o r  B(me) = B(you) ) ; an exchange w i l l  have t h e  

s t r u c t u r e  of P r i s o n e r ' s  Dilemma a s  long  a s  mutual coopera t ion  

would produce a  n e t  b e n e f i t  f o r  both of us. 

How can a  system of mutual coopera t ion  emerge i n  such a  

s i t u a t i o n ?  Given an oppor tun i ty  f o r  exchange, i f  my d e c i s i o n  

r u l e  was "Cooperate whenever B (me) > C (me) " and your r u l e  was 

"Cheat", t h e  genes under ly ing  my d e c i s i o n  r u l e  would soon be 

s e l e c t e d  ou t .  For every i n t e r a c t i o n  with  a  "chea te r"  I would 

l o s e  2 i n c l u s i v e  f i t n e s s  p o i n t s ,  and t h e  chea t e r  would ga in  5. 
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By d e f i n i t i o n ,  then ,  my tendency t o  coopera te  would be s e l e c t e d  

o u t ,  and t h e  "Cheat" d e c i s i o n  r u l e  would sp read  through t h e  

popu la t ion ;  t h e  number of gene ra t ions  t h i s  t a k e s  i s  a  f u n c t i o n  of 

Figure  5.2 S o c i a l  exchange s e t s  up a  P r i s o n e r ' s  Dilemma 

......................................................... 
: 
: me: B (me) - C (me) = +3 : me: C (me) = -2  

- 

me :.........................*.:*.ss...*.*....se~.......eso: 

: m e :  B(me) = +5 : me: O(me) = 0 
D : 

: you: C (you) = -2  : you: O(y0u) = 0 

B ( X )  = Benef i t  t o  X 
C ( X )  = Cost t o  X 
O ( X )  = X ' s  i n c l u s i v e  f i t n e s s  i s  unchanged 

how many c h e a t e r s  ve r sus  i n d i s c r i m i n a t e  coope ra to r s  a r e  i n  t h e  

i n i t i a l  popula t ion  (Appendix B shows j u s t  how q u i c k l y ,  given 

some r a t h e r  generous assumpt ions) .  I n  p r a c t i c e ,  a  popula t ion  of 

" chea t e r s "  i s  a  popula t ion  of i n d i v i d u a l s  who never p a r t i c i p a t e  

i n  s o c i a l  exchanges; i f  you chea t  by not  doing a c t  2  f o r  me, and 

I chea t  by not  doing a c t  1 f o r  you, then i n  f a c t ,  we have no t  

i n t e r a c t e d  a t  a l l  -- w e  have had no e f f e c t  on one another .  

You might o b j e c t  t h a t  r e a l  l i f e  i s  no t  l i k e  a  P r i s o n e r ' s  

Dilemma, because r e a l  l i f e  exchanges a r e  s imultaneous,  face- to-  

f a c e  i n t e r a c t i o n s .  You can d i r e c t l y  s e e  whether I am about t o  

c h e a t  you or  not .  I f  I show up wi thout  t h e  i tem I promised, then 

you simply do n o t  g i v e  m e  what I want. Th i s  i s  c e r t a i n l y  t r u e  i n  

a  20th cen tu ry  market economy, where money is  used a s  a  medium of 



exchange. But i n  na tu re ,  most exchanges a r e  no t ,  and cannot  be, 

s imultaneous . For example: 

A common "item" of exchange between pr imates  i s  p r o t e c t i o n  
from conspecif  ics and p reda to r s .  Two or more i n d i v i d u a l s  
develop c o a l i  t i o n a l  r e l a t i o n s h i p s  f o r  mutual defense,  
aggress ion ,  or  p r o t e c t i o n  (e.g., baboons : Hal l  & DeVore, 1965; 
chimps: Wrangham, i n  p r e s s ;  de  Waal, 1982) .  I f  you a r e  
a t t a c k e d ,  and I come t o  your defense ,  t h e r e  i s  noth ing  you can 
do, a t  t h a t  t ime, t a r r e p a y  me. My repayment w i l l  come when I 
am a t t a c k e d  and you cdme t o  my defense ( I  hope!). 

2. W e  a r e  f o r a g i n g  f o r  patchy resources. You f i n d  a  t r e e  laden 
wi th  more f r u i t  than  you can e a t  by y o u r s e l f ;  you g i v e  a  shout  
t o  gu ide  me t o  it. There i s  noth ing  I can do t o  repay you on 
t h e  spo t .  Your repayment w i l l  come i n  t h e  f u t u r e  when I l e t  
you know about  a  s i m i l a r  f i n d  -- you hope (e.g. ,  b i r d s  : Ward & 
Zahavi, 1973; b a t s :  McCracken & Bradbury, 1981; chimps: 
Goodal l ,  1968, 1971) .  

3 .  I n  coope ra t ive  hunt ing ,  t h e r e  i s  only one k i l l  a t  a  t ime,  and 
u s u a l l y  only one or two i n d i v i d u a l s  a c t u a l l y  make t h e  k i l l .  
Those who a c t u a l l y  make t h e  k i l l  c la im t h e  most, bu t  they  
s h a r e  t h e  r e s t  of t h e  meat with  t h e  o t h e r s  on t h e  hunt ,  
t r u s t i n g  t h a t  they w i l l  s h a r e  one of t h e i r  k i l l s  a t  some 
f u t u r e  time. Again, repayment on t h e  s p o t  i s  imposs ib le .  

4 .  There i s  mounting evidence t h a t  a  baboon male forms " s p e c i a l  
r e l a t i o n s h i p s "  wi th  a  few l a c t a t i n g  (and t h e r e f  o r e  i n£  e r t i l e )  
females  and t h e i r  i n f a n t s :  he p r o t e c t s  them from c o n s p e c i f i c s  
and p r e d a t o r s  i n  exchange f o r  s exua l  acces s  when t h e  females  
wean t h e i r  i n f a n t s  and become f e r t i l e  aga in  (e.g. ,  Smuts, 
1982; Strum, 1985) .  H i s  repayment, by n e c e s s i t y ,  comes a t  a  
much l a t e r  time. 

The oppor tun i ty  f o r  on-the-spot repayment i s  r a r e  i n  n a t u r e  f o r  

s e v e r a l  reasons  : 

1. The "i tems" of exchange a r e  f r e q u e n t l y  a c t s  t h a t ,  once done, 
cannot be undone (e.g. ,  p r o t e c t i o n  from a t t a c k ,  a l e r t i n g  
o t h e r s  t o  t h e  presence  of a  food sou rce ) ;  

2. Oppor tun i t i e s  f o r  s imultaneous mutual a i d  a r e  r a r e  because t h e  
needs and a b i l i t i e s  of organisms a r e  c o n t i n u a l l y  s h i f t i n g :  t h e  
female  baboon i s  not  f e r t i l e  when her i n f a n t  needs p r o t e c t i o n ,  
y e t  t h i s  i s  when t h e  male ' s  a b i l i t y  t o  p r o t e c t  i s  of most 
va lue  t o  h e r ;  

3. Frequent ly ,  s imultaneous needs or  w i n d f a l l s  cannot be tu rned  
i n t o  o p p o r t u n i t i e s  f o r  mutual a i d :  i f  two i n d i v i d u a l s  a r e  
a t t a c k e d  s imul taneous ly ,  n e i t h e r  is f r e e  t o  h e l p  t h e  o t h e r ;  i f  
they  f i n d  two food sou rces  s imul taneous ly ,  n e i t h e r  b e n e f i t s  
from t h e  o t h e r ' s  w ind fa l l .  

Thus, i n  t h e  absence of a  widely accepted  medium of exchange,* 



most exchanges do c o n s t i t u t e  a  P r i s o n e r ' s  Dilemma. You must 

dec ide  whether t o  b e n e f i t  me or no t  wi thout  any guaran tee  t h a t  I 

w i l l  r e t u r n  t h e  f avo r  i n  t h e  f u t u r e .  Th i s  i s  why T r i v e r s  (1971) 

d e s c r i b e s  s o c i a l  exchange i n  n a t u r e  a s  " r e c i p r o c a l  a l t ru i sm."  I 

behave " a l t r u i s t i c a l l y "  ( i . e . ,  I incu r  a  c o s t  i n  order  t o  b e n e f i t  

you) a t  one p o i n t  i n  time, and you r e c i p r o c a t e  my a l t r u i s i c  a c t  

i n  t h e  f u t u r e .  I f  you do, i n  f a c t ,  r e c i p r o c a t e ,  then our 

" r e c i p r o c a l l y  a l t r  u s i t i c "  i n t e r a c t i o n  i s  proper ly  desc r ibed  a s  an 

i n s t a n c e  of delayed mutual b e n e f i t :  n e i t h e r  of us has  i n c u r r e d  a  

n e t  c o s t ,  both of us have ga ined  a  n e t  b e n e f i t .  Obviously,  

however, i f  only one i n t e r a c t i o n  i s  involved  -- t h a t  is ,  i f  we 

a r e  p l ay ing  a  P r i s o n e r ' s  Dilemma game with only one move -- I 

would be a  f o o l  t o  r e c i p r o c a t e  your a l t r u i s t i c  a c t ,  and you, 

knowing t h i s ,  would be a  f o o l  t o  do i t  i n  t h e  f i r s t  p lace .  So we 

a r e  back t o  square  1: mutual d e f e c t i o n  i s  i n  both of our 

i n t e r e s t s .  

S e l e c t i o n  p r e s s u r e s  change r a d i c a l l y  when i n d i v i d u a l s  p l ay  a  

s e r i e s  of P r i s o n e r ' s  Dilemma games. Mutual coopera t ion  -- and 

t h e r e f o r e  s o c i a l  exchange -- can emerge between two p l a y e r s  when 

1) t h e r e  i s  a  high p r o b a b i l i t y  t h a t  they w i l l  meet aga in ,  2 )  

n e i t h e r  knows f o r  s u r e  e x a c t l y  how many t imes  they  w i l l  meet,** 

* Indeed, such f a c t o r s  a r e  exac t ly  why it i s  so use fu l  t o  have a  
medium of exchange. I d o n ' t  have t o  be a b l e  t o  provide  t h e  
p a r t i c u l a r  goods o r  s e r v i c e s  you want because you can conver t  
money from me i n t o  anything.  Furthermore, money permi ts  a  
s imultaneous exchange, i n  which I can, i n  f a c t ,  wi tho ld  my money 
i f  I s e e  t h a t  you i n t e n d  t o  chea t  me, and v i c e  ve r sa .  

** The game "unrave ls"  i f  they do. I f  we both know we a r e  p l ay ing  
t h r e e  games, then  w e  both know w e  w i l l  mutually d e f e c t  on t h e  
l a s t  game. I n  p r a c t i c e ,  then,  our second game i s  our l a s t  game. 
B u t  we know t h a t  we w i l l ,  t h e r e f o r e ,  mutually d e f e c t  on t h a t  
game, so ,  i n  p r a c t i c e ,  we a r e  p lay ing  only one game. The argument 
i s  g e n e r a l  t o  any known, f i x e d  number of games (Luce & Raif f  a ,  1957) . 



and 3)  they  do n o t  va lue  l a t e r  payof f s  by too  much l e s s  than  

e a r l i e r  payof f s  (Axelrod & Hamilton, 1981; Axelrod, 1984) .  I f  

you and I a r e  making a  s e r i e s  of moves r a t h e r  than j u s t  one, your 

behavior  on one move can i n f l u e n c e  my behavior on f u t u r e  moves. 

I f  you d e f e c t  when I coopera ted ,  I can r e t a l i a t e  by d e f e c t i n g  on 

t h e  next  move; * i f  you soope ra t e  when I have, I can reward you by 

con t inu ing  t o  cooperate .  I n  an i t e r a t e d  P r i sone r  I s  Dilemma, a  

system can emerge t h a t  has  i n c e n t i v e s  f o r  coopera t ion  and 

d i s i n c e n t i v e s  f o r  de fec t ion .  

For example, coopera t ion  can be s e l e c t e d  f o r  i f  it i s  

governed by a  d e c i s i o n  r u l e  t h a t  says:  "Cooperate wi th  

i n d i v i d u a l s  who have coopera ted  w i t h  me i n  t h e  p a s t ;  d e f e c t  w i t h  

i n d i v i d u a l s  who have a  h i s t o r y  of de fec t ion . "  Using t h e  payoff 

ma t r ix  i n  F igure  5 .2 ,  it i s  c l e a r  t h a t  a  s t r a t e g y  l i k e  t h i s  could 

be s e l e c t e d  over an "always chea t "  s t r a t e g y .  The mutual 

c o o p e r a t o r s  would g e t  s t r i n g s  of +3 i n c l u s i v e  f i t n e s s  p o i n t s ,  

peppered wi th  a  few -2s from a  f i r s t  t r i a l  with a  chea t e r  ( a f t e r  

which t h e  coopera tor  ceases  t o  coopera te  w i t h  t h a t  i n d i v i d u a l ) .  

I n  c o n t r a s t ,  mutual d e f e c t o r s  would g e t  s t r i n g s  of ze ros ,  

* I n  n a t u r e ,  I can a l s o  r e t a l i a t e  by i n f l i c t i n g  a  c o s t  on you 
through t h e  use of v io lence .  However, i f  I can,  r e l i a b l y ,  do 
t h i s , - t h e  game i s  no longer  a  P r i s o n e r ' s  Dilemma. v i o l e n t  
r e t a l i a t i o n  i s  a  " t ax"  on d e f e c t i o n  t h a t  wipes o u t  t h e  i n c e n t i v e  
t o  d e f e c t  ( i . e . ,  T minus R ) .  I f  T J( R, then t h e  s i t u a t i o n  no 
longer  p r e s e n t s  a  dilemma -- we both have an i n c e n t i v e  t o  
coope ra t e  and no i n c e n t i v e  t o  chea t .  The key word i n  t h e  above 
s c e n a r i o  i s  r e l i a b l v .  From a  " v e i l  of ignorance" a s  t o  t h e  
r e l a t i v e  s t r e n g t h  of two i n d i v i d u a l s ,  on average ,  h a l f  t h e  t i m e  I 
( t h e  chea t ed  on)  w i l l  be a b l e  t o  i n f l i c t  a  c o s t  on you, and h a l f  
t h e  t ime you ( t h e  c h e a t e r )  w i l l  be a b l e  t o  i n f l i c t  a  c o s t  on me. 
Therefore ,  it is by no means c l e a r  t h a t  t h e  use of v io l ence  i s  
t h e  most c o s t  e f f i c i e n t  way t o  f o s t e r  coopera t ion ,  e s p e c i a l l y  i n  
a  one move game. Of course ,  most animals  a r e  no t  a c t i n g  from a  
v e i l  of ignorance,  and one would expec t  them t o  a s s e s s  t h e i r  
r e l a t i v e  s t r e n g t h  and a d j u s t  t h e i r  s t r a t e g i e s  accord ingly .  



peppered wi th  a few +5s from an occas iona l  f i r s t  t r i a l  w i t h  a 

coopera tor  ( a f t e r  which t h e  coopera tor  never coope ra t e s  wi th  t h a t  

i n d i v i d u a l  aga in )  . 
A number of s t r a t e g i e s  p e r m i t t i n g  s e l e c t i v e  coopera t ion  a r e  

p o s s i b l e ,  bu t  one t h a t  has  been p a r t i c u l a r l y  successf  u l  i n  r e c e n t  

i n v e s t i g a t i o n s  i s  c a l l e d  TIT FOR TAT (Axelrod & Hamilton, 1981; 

Axelrod, 1984) . I t  i s  a very  s imple  s t r a t e g y  i n  which: 1) I 

coope ra t e  on t h e  f i r s t  move, and 2) I do whatever you d i d  on t h e  

prev ious  move. I f  you coopera te  on move 1, then I coopera te  on 

move 2; i f  you d e f e c t  on move 1, then I d e f e c t  on move 2. T I T  

FOR TAT can be used t o  i l l u s t r a t e  t h e  s e l e c t i v e  advantage of 

s e l e c t i v e  coopera t ion .  

Table  5.1 is  designed t o  g i v e  you an i d e a  of how a T I T  FOR 

TAT d e c i s i o n  r u l e  s t a c k s  up a g a i n s t  an "always chea t "  d e c i s i o n  

r u l e  (CHEAT) and a mixed s t r a t e g y  r u l e  (MIXED)  i n  a round r o b i n  

tournament. The mixed s t r a t e g y  r u l e  i s  a T IT  FOR TAT program 

t h a t  s l i p s  i n  some chea t ing  on t h e  s i d e .  Af te r  a mutual ly  

c o o p e r a t i v e  move, it t r i e s  t o  rack up p o i n t s  by d e f e c t i n g .  I f  it 

succeeds i n  e a r n i n g  T, it immediately "apologizes"  f o r  i ts  

d e f e c t i o n  by coope ra t ing  on t h e  next  move, i n  an a t tempt  t o  

r e s t o r e  mutual coopera t ion .  I f  MIXED does no t  succeed i n  e a r n i n g  

T (i. e. ,  i f  its p a r t n e r  a l s o  de fec t ed )  , it " r e t a l i a t e s "  by 

d e f e c t i n g  on t h e  next  move. 

A s  you can s e e ,  TIT  FOR TAT e a r n s  more p o i n t s  i n  t h i s  round 

r o b i n  than  e i t h e r  M I X E D  o r  CHEAT. Because p o i n t s  s t a n d  f o r  

r e p l i c a s  of genes coding f o r  each d e c i s i o n  r u l e ,  t h i s  means t h a t  

T I T  FOR TAT genes would sp read  through t h e  popula t ion ,  e v e n t u a l l y  

d i s p l a c i n g  M I X E D  and CHEAT. T h i s  r e s u l t  i s  no t  an a r t i f a c t  of 
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Tab le  5.1 Round r o b i n  tournament p i t t i n g  TIT FOR TAT (TFT) ve r sus  CHEAT 
v e r s u s  MIXED 

TFT v. MIXED 
SUB 
TOTALS MIXED v. MIXED 

TFT v. CHEAT CHEAT v. CHEAT MIXED v. CHEAT 

CONTENDER ' S SCORES : 
opponents 

M I  XED T FT CHEAT .....................*.....* * . * * . * * * * . . . * * * * . . . .  
:TIT FOR TAT: 21 + 30 + -2  = 49 : 

c o n t e n d e r s  :CHEAT: 5 + 5 + 0  = 10 : 
:MIXED: 3 + 21 + - 2  = 22 : :.........................*~.*.*.*~*~~~...***..*: 

t h e  p a r t i c u l a r  s t r a t e g i e s  i t  was p i t t e d  a g a i n s t  i n  Table  5 .l. 

Robert  Axelrod conducted a round r o b i n  computer tournament 



i n  which TIT  FOR TAT was p i t t e d  a g a i n s t  6 2  o t h e r  e n t r i e s .  A l l  

e n t r i e s  were submi t ted  by s o p h i s t i c a t e d  s t u d e n t s  of t h e  

P r i s o n e r ' s  Dilemma, i n c l u d i n g  p r o f e s s o r s  of psychology, b io logy ,  

and p o l i t i c a l  s c i ence .  TIT FOR TAT achieved  t h e  h i g h e s t  average  

s c o r e  (Axelrod,  1984) . Its succes s  appea r s  t o  be due t o  f o u r  

f a c t o r s :  

1. TIT FOR TAT i s  "n ice" :  it never d e f e c t s  f i r s t  

2. When i ts  opponent d e f e c t s ,  TIT  FOR TAT r e t a l i a t e s ;  hence T I T  
FOR TAT i s  no t  e x p l o i t a b l e  

3.  TIT  FOR TAT i s  " fo rg iv ing" :  i f  its opponent i n i t i a t e s  
coope ra t i on  a f t e r  having d e f e c t e d ,  TIT FOR TAT coope ra t e s  on 
t h e  nex t  move; it  does no t  g e t  caught  i n  e n d l e s s  c h a i n s  of 
r e c r i m i n a t i o n s  ( a s  i n  M I X E D  v. MIXED)  

4.  TIT FOR TAT i s  s o  c l e a r  and c o n s i s t e n t  t h a t ,  once encountered,  
it is e a s i l y  recognized,  and its n o n - e x p l o i t a b i l i t y  i s  e a s i l y  
app rec i a t ed .  

The a u t h o r s  of a l l  e n t r i e s  submi t ted  knew t h a t  TIT FOR TAT had 

won a  prev ious  tournament of 1 2  e n t r i e s .  Furthermore,  they  had 

been given an e x t e n s i v e  a n a l y s i s  of t h e  p r o p e r t i e s  t h a t  had l e d  

t o  i ts  succes s .  Some a u t h o r s  submi t ted  mixed s t r a t e g i e s  t h a t  

u s u a l l y  p layed  TIT FOR TAT, bu t  t r i e d  t o  g e t  away with occas iona l  

chea t ing .  Others ,  guess ing  t h a t  t h e  a n a l y s i s  provided would 

prompt many a u t h o r s  t o  submit "n i ce"  s t r a t e g i e s ,  submi t ted  

" e x p l o i t a t i v e "  s t r a t e g i e s  -- s t r a t e g i e s  designed t o  t a k e  

advantage of " n i c e n  e n t r i e s .  I n  g e n e r a l ,  t h e  e x p l o i t a t i v e  

s t r a t e g i e s  won an occas iona l  b a t t l e  bu t  l o s t  t h e  war, e a r n i n g  t h e  

lowes t  average  s c o r e s  i n  t h e  round rob in .  

Axel rod a l s o  conducted a  s imu la t i on  of n a t u r a l  s e l e c t i o n  

over t ime: The more p o i n t s  a  s t r a t e g y  earned  i n  one " g e n e r a t i o n n  

(round r o b i n ) ,  t h e  more "copies"  of t h a t  s t r a t e g y  competed i n  t h e  

nex t  "genera t ion ."  Over t h e  g e n e r a t i o n s ,  TIT  FOR TAT and o t h e r  



n i c e - b u t - r e t a l i a t o r y  s t r a t e g i e s  came t o  dominate t h e  popula t ion .  

The e x p l o i t a t i v e  and mixed s t r a t e g i e s  e v e n t u a l l y  went " e x t i n c t .  " 

TIT FOR TAT always had t h e  l a r g e s t  s h a r e  of t h e  "gene pooln :  by 

t h e  1000th and l a s t  gene ra t ion ,  its r e p r e s e n t a t i o n  i n  t h e  gene 

pool  was s t i l l  growing a t  a f a s t e r  r a t e  than  t h a t  of any o the r  

s t r a t e g y .  

Other c a l c u l a t i o n s  demonstrated t i f a t  a very  smal l  c l u s t e r  of 

T IT  FOR TATTER6 can invade a popula t ion  of c h e a t e r s ,  even i f  very 

few of t h e i r  i n t e r a c t i o n s  a r e  wi th  each o ther .  Futhermore, it 

can be mathematical ly  demonstrated t h a t  TIT  FOR TAT is an 

E v o l u t i o n a r i l y  S t a b l e  S t r a t e g y  (ESS) : no "mutantn s t r a t e g y  can 

invade a popula t ion  composed p r i m a r i l y  of T I T  FOR TATTERS, e i t h e r  

s i n g l y  o r  i n  smal l  c l u s t e r s .  The average performance of a TIT 

FOR TATTER i n  a popula t ion  of its f e l l o w s  i s  h igher  than t h e  

average performance of any p o s s i b l e  newcomer. 

The d e t a i l s  of TIT FOR TAT a r e  not  what i s  important  about  

t h i s  s t o r y .  The key p o i n t ,  which TIT FOR TAT i l l u s t r a t e s ,  i s  

t h a t  a c o o p e r a t i v e  s t r a t e g y  can invade a popula t ion  of non- 

c o o p e r a t o r s  i f ,  and only i f ,  it coopera tes  wi th  o the r  coope ra to r s  

and c h e a t s  on chea t e r s .  Indiscrlmlnate . . 
--& 

selected fpr Fn w. We humans have t h e  a b i l i t y  t o  

coopera te  f o r  mutual b e n e f i t .  T h i s  c a p a c i t y  could no t  have 

evolved u n l e s s  it inc luded  a lgo r i t hms  f o r  d e t e c t i n g  -- and being 

provoked by -- chea t ing .  



5.2 S o c i a l  exchange and t h e  P l e i s tocene  environment : 

The e c o l o g i c a l  c o n d i t i o n s  necessary  f o r  t h e  evo lu t ion  of 
s o c i a l  exchange were mani fes t  du r ing  hominid e v o l u t i o n ;  
hominid behaviora l  ecology f u r t h e r  c o n s t r a i n s  a  
computat ional  t heo ry  of s o c i a l  exchange. 

Cooperation can evolve  only when 1) t h e r e  a r e  many 

s i t u a t i o n s  i n  which i n d i y i d u a l s  can b e n e f i t  each o the r  a t  low 

c o s t  t o  themselves  ( i . e . ,  an i t e r a t e d  P r i s o n e r ' s  Dilemma game i s  

p o s s i b l e ) ,  and 2)  t h e  p r o b a b i l i t y  of two i n d i v i d u a l s  meeting 

a g a i n  i s  s u f f i c i e n t l y  high.* The p r o b a b i l i t y  t h a t  two 

i n d i v i d u a l s  w i l l  meet a g a i n  i s  inc reased  i f  t h e  i n d i v i d u a l s  a r e  

long- l ived  and have low d i s p e r s a l  r a t e s .  These l i f e - h i s t o r y  

f a c t o r s  a l s o  i n c r e a s e  t h e  number of s i t u a t i o n s  f o r  mutual h e l p  

t h a t  two i n d i v i d u a l s  a r e  l i k e l y  t o  encounter .  The e c o l o g i c a l  and 

l i f e - h i s t o r y  f a c t o r s  c h a r a c t e r i s t i c  of t h e  human environment of 

evo lu t iona ry  adap t iveness  f u l f i l l  t h e  cond i t i ons  necessary  f o r  

t h e  evo lu t ion  of coopera t ion .  P l e i s tocene  hunter -ga therer  s were 

no t  only long- l ived ,  bu t  they  l i v e d  i n  sma l l ,  r e l a t i v e l y  s t a b l e  

bands. Thus, t h e  p r o b a b i l i t y  was high t h a t  an i n d i v i d u a l  you had 

he lped  would be around when you needed help.  Moveover, i n  a l l  

p r o b a b i l i t y  t h e s e  i n d i v i d u a l s ,  l i k e  modern hunter -ga therer  s, were 

c l o s e l y  r e l a t e d ;  k i n  s e l e c t i o n  can be a  tremendous a i d  t o  t h e  

evo lu t ion  of coopera t ion  ( T r i v e r s ,  1971; Axelrod & Hamilton, 1981) . 
The i n t e l l e c t u a l  c a p a c i t i e s  of e a r l y  hominids a l lowed them 

t o  g e n e r a t e  many s i t u a t i o n s  f o r  which coopera t ion  pa id  o f f .  The 

most important  of t h e s e  was t h e  capac i ty  t o  make and use t o o l s ,  

and t h e  c a p a c i t y  t o  gene ra t e  novel behaviora l  procedures  t o  
- 

* For example, TIT FOR TAT i s  an ESS i f ,  and only i f ,  t h e  
p r o b a b i l i t y  t h a t  two i n d i v i d u a l s  w i l l  meet a g a i n  i s  g r e a t e r  than 
t h e  l a r g e r  of t h e s e  two numbers: (T-R)/(T-P) and (T-R)/(R-S) 
(Axelrod, 1984) . 



ach ieve  a goa l .  The e x p l o i t a t i o n  of a new savannah and woodland 

n i che  -- made p o s s i b l e  by t o o l  use -- allowed i n d i v i d u a l s  t o  

a c q u i r e  food i tems  t o o  l a r g e  t o  be consumed by a s i n g l e  

i n d i v i d u a l  (Tooby & DeVore, 1985) .* T h i s  c r e a t e d  t h e  p e r f e c t  

oppor tun i ty  t o  provide a l a r g e  b e n e f i t  t o  another  i n d i v i d u a l  a t  a 

very  low c o s t  t o  o n e s e l f .  There is v i r t u a l l y  no c o s t  t o  s h a r i n g  

food t h a t  you cannot consume anyway, and tomorrow you may be t h e  

one who h a s  found no food. F o s s i l  evidence i n d i c a t e s  t h a t  

P l e i s t o c e n e  hunter -ga therers ,  l i k e  t h e i r  modern c o u n t e r p a r t s ,  

engaged i n  e x t e n s i v e  food-shar ing (e.g., I s s a c ,  1978) . 
S i m i l a r l y ,  t h e  c o s t  of s h a r i n g  t o o l s  i s  low compared t o  t h e  

b e n e f i t s  one can garner  through us ing  them -- and t h e  c o s t  of 

s h a r i n g  informat ion  about  t o o l  making may be even lower. 

When combined wi th  t h e i r  c a p a c i t y  t o  o p p o r t u n i s t i c a l l y  

manipulate  t h e  environment through t o o l  use,  our a n c e s t o r s '  

a b i l i t y  t o  g e n e r a t e  novel behaviora l  procedures** c r e a t e d  

s i t u a t i o n s  i n  which coord ina ted ,  coope ra t ive  behavior  could 

produce v a s t  payof fs .  Perhaps one of t h e  bes t  examples a r e  t h e  

" p r o f i t s m  t o  be made through coope ra t ive  hunt ing.  Acting 

t o g e t h e r ,  s e v e r a l  armed men can b r ing  down a wooly mammoth; 

a c t i n g  a lone ,  a s i n g l e  armed man cannot.  

These c o n d i t i o n s  s e t  t h e  s t a g e  f o r  t h e  coevolu t ion  of a 

t i g h t l y  interwoven complex of adap ta t ions  t h a t  made coopera t ion  

* And which could no t  be s t o r e d  f o r  l a t e r  use wi thout  s p o i l i n g  -- 
e a r l y  hominids had no r e f r i g e r a t i o n !  

** An a b i l i t y  t h a t  some o t h e r  pr imates  a l s o  possess ,  t o  a lesser 
e x t e n t .  For example, de  Waal (1982) ,  shows p i c t u r e s  of chimps 
who have d i scove red  t h a t  they can g e t  p a s t  an e l e c t r i f i e d  f ence  
sur rounding  a t r e e  with  e d i b l e  l eaves .  One chimp ho lds  a l a r g e  
branch a g a i n s t  t h e  t r e e  a s  a l a d d e r ,  whi le  another  c l imbs  i t  i n t o  
t h e  t r e e .  The chimp i n  t h e  t r e e  then  throws ju icy  l eaves  down t o  
h i s  compa t r io t s  on t h e  ground. 



more and more p r o f i t a b l e  (Tooby & DeVore, 1985) .  Cooperat ive 

hun t ing  provided  a  compact and n u t r i t i o u s  food sou rce  t h a t  

provided an e f f i c i e n t  means f o r  males t o  i n v e s t  i n  o f f s p r i n g ;  

l e a d i n g  t o  mechanisms t o  i n s u r e  t h e i r  p a t e r n i t y ;  l e a d i n g  t o  (1) 

more c l o s e l y  r e l a t e d  s u b s e t s  of i n d i v i d u a l s  w i t h i n  

bands,  c r e a t i n g  l a r g e r  p a y o f f s  f o r  coope ra t ive  behaviors  and more 

group s t a b i l i t y  (which c r e a t e s  even more o p p o r t u n i t i e s  f o r  

c o o p e r a t i o n ) ,  and ( 2 )  even g r e a t e r  payof fs  f o r  male p a r e n t a l  

investment i n  o f f  spr ing ;  l e a d i n g  t o  more male p a r e n t a l  

investment ;  which a l lows  l a r g e r  b r a i n s  and longer pe r iods  f o r  

matura t ion  and l e a r n i n g ;  l e a d i n g  t o  more e f f i c i e n t  coopera t ion  

and t o o l  use ,  and t h e r e f o r e  t o  even more n u t r i t i o u s  food sou rces  

from both hunt ing  and ga ther ing ;  making it  more e f f i c i e n t  t o  

devote  me tabo l i c  r e sou rces  t o  b r a i n  over brawn.. .and so  on, each 

cond i t i on  c i r c l i n g  back t o  amplify  t h e  e f f e c t s  of t h e  ones before  

it,  u n t i l  today coopera t ion  f o r  mutual b e n e f i t  is  a  pe rvas ive  and 

i n e x t r i c a b l e  a s p e c t  of a l l  human c u l t u r e s .  

Recons t ruc t ion  of t h e  exac t  c a u s a l  cha in  t h a t  l e d  t o  t h e  

evo lu t ion  of coopera t ion  i s  s t i l l  a mat te r  of deba te  ( c f .  Kinzey, 

1985) .  The most important  po in t  i s  t h a t  t h e  P l e i s t o c e n e  hunter-  

g a t h e r e r  environment i n  which we evolved provided many 

o p p o r t u n i t i e s  f o r  i n d i v i d u a l s  t o  b e n e f i t  from mutual coopera t ion .  

The p e c u l i a r i t i e s  of hominid behaviora l  ecology p l a c e  some 

s p e c i e s - s p e c i f i c  c o n s t r a i n t s  on a  computat ional  t heo ry  of s o c i a l  

exchange i n  humans. Exchange i n  most p r imates  i s  r e s t r i c t e d  t o  

r e l a t i v e l y  few "items": food,  s exua l  acces s ,  defense ,  grooming. 

The fewer t h e  i t ems  f o r  exchange, t h e  more "i tem-specif  i c n  t h e  

a lgo r i t hms  r e g u l a t i n g  exchange can (and should)  be: What counts  



a s  " e r r o r "  -- c h e a t i n g  o r  under - rec iproca t ing  -- can be more 

c l o s e l y  de f ined ,  i n c r e a s i n g  t h e  accuracy of o n e ' s  mental  

account ing  system and t h e  accuracy of r e f e rence  ( s e e  s e c t i o n  

5 .3) .  I n  c o n t r a s t ,  human a lgo r i t hms  f o r  r e g u l a t i n g  s o c i a l  

exchange should be a b l e  t o  handle  a  wide and ever-changing a r r a y  

of "itemsn f o r  exchangw. t o o l s ,  in£ ormation about  tool-making, 

p a r t i c i p a t i o n  i n  o p p o r t u n i s t i c a l l y - c r e a t e d ,  coo rd ina t ed  

behav io ra l  r o u t i n e s .  Th i s  sugges t s  t h a t  our a lgo r i t hms  f o r  

r e g u l a t i n g  s o c i a l  exchange -- and t h e  a s s o c i a t e d  c o g n i t i v e  

c a p a c i t i e s  they  r e q u i r e  t o  f u n c t i o n  proper ly  -- w i l l  have some 

human-specific p r o p e r t i e s .  These w i l l  be d i scussed  i n  t h e  next  

s e c t i o n .  

5.3. A computat ional  theory  of s o c i a l  exchange 

David Marr has  argued t h a t  t h e  f i r s t  and most important  s t e p  

i n  under s t and ing  an in£  ormation-processing problem i s  developing 

a  " theory  of t h e  computation" (Marr, 1982; Marr & Nishihara ,  

1978) . T h i s  t heo ry  d e f i n e s  t h e  n a t u r e  of t h e  problem t o  be 

so lved;  i n  so  doing, it a l lows  one t o  p r e d i c t  p r o p e r t i e s  t h a t  any 

a lgor i thm capab le  of s o l v i n g  t h e  problem must have. 

Computational t h e o r i e s  i n c o r p o r a t e  " v a l i d  c o n s t r a i n t s  on t h e  way 

t h e  world i s  s t r u c t u r e d  -- c o n s t r a i n t s  t h a t  provide s u f f i c i e n t  

in format ion  t o  a l low t h e  p roces s ing  t o  succeed" (Marr & 

Nish iha ra ,  1978, p. 4 1 )  . 
For humans, an evolved s p e c i e s ,  n a t u r a l  s e l e c t i o n  i n  a  

p a r t i c u l a r  e c o l o g i c a l  s i t u a t i o n  d e f i n e s  and c o n s t i t u t e s  " v a l i d  

c o n s t r a i n t s  on t h e  way t h e  world i s  s t r u c t u r e d n  f o r  a  p a r t i c u l a r  

a d a p t i v e  in format ion  process ing  problem. I n  t h e  c a s e  of s o c i a l  



exchange, the  ecological  and game-theoretic aspects  of hominid 

s o c i a l  exchange discussed above provide the ingredients  fo r  the 

construction of j u s t  such a  computational theory. A 

computational theory of soc i a l  exchange m u s t  be powerful enough 

t o  (1) permit the  rea l iza t ion  of a "possible" soc i a l  exchange 

s t r a t egy ,  t h a t  is,  a  s t ra tegy  tha t  can be se lected f o r ,  and ( 2 )  

exclude "impossible" s t r a t e g i e s ,  t h a t  is,  s t r a t e g i e s  t h a t  cannot 

be se lec ted  fo r .  

The a b i l i t y  t o  engage i n  a  poss ible  s t ra tegy  of s o c i a l  

exchange presupposes the  a b i l i t y  t o  solve a  number of 

in£ ormation-processing problems. The problems most s p e c i f i c  t o  

soc i a l  exchange w i l l  be incorporated i n t o  a  "grammar of soc i a l  

con t rac t sn  i n  the  second half of t h i s  sect ion.  A grammar of 

soc i a l  contacts  i s  the  s e t  of assumptions about the  ru les  

governing a  pa r t i cu l a r  soc i a l  exchange t h a t  m u s t  somehow be 

incarnated i n  the  psychological mechanisms of both par t i c ipan ts .  

I t  i s  the  aspect  of the  computational theory of soc i a l  exchange 

most relevant  fo r  under standing performance on the  Wason 

se l ec t i on  task.  

However, the grammar of soc i a l  contracts  does not exhaust 

the  s e t  of information processing problems posed by soc i a l  

exchange. The a b i l i t y  t o  successfully pa r t i c ipa t e  i n  s o c i a l  

exchange a l so  requires a  number of o ther ,  associated cogni t ive  

capac i t i es ,  some of which a r e  necessary i n  a  wide range of other 

evolut ionar i ly  c ruc i a l  soc i a l  in te rac t ions ,  l i k e  mating, pai r -  

bonding, parenting,  and aggression. Before progressing t o  the 

grammar of soc i a l  contracts  and its implicat ions fo r  performance 

on the  Wason se lec t ion  task,  f i v e  associated cogni t ive  capac i t i es  



e n t a i l e d  by s o c i a l  exchange w i l l  be examined: 

1. The a b i l i t y  t o  recognize  many d i f f e r e n t  i n d i v i d u a l s  

2.  The a b i l i t y  t o  remember a s p e c t s  of o n e ' s  h i s t o r y  of 
i n t e r a c t i o n  wi th  d i f f e r e n t  i n d i v i d u a l s  

3 .  The a b i l i t y  t o  communicate one ' s  va lues  t o  o t h e r s .  

4 .  The a b i l i t y  t o  model t h e  va lues  of o the r  i n d i v i d u a l s .  

5 .  The a b i l i t y  t o  view i tems one pe rce ives  a s  c a u s a l l y  connected 
t o  b i o l o g i c a l l y  s i g n i f i c a n t  v a r i a b l e s  a s  c o s t s  and b e n e f i t s ;  
human a lgo r i t hms  r e g u l a t i n g  s o ~ i a 1 ' ~ e x c h a n g e  should no t  be t o o  
c l o s e l y  t i e d  t o  p a r t i c u l a r  i t ems  of exchange. 

Undoubtedly, a  c l e v e r  programmer could des ign  many d i f f e r e n t  

a lgo r i t hms  capab le  of s o l v i n g  t h e s e  problems. I t  i s  even 

p o s s i b l e  t h a t  one or two of them could be solved,  a l b e i t  slowly 

and c lums i ly ,  by domain g e n e r a l  mechanisms l i k e  a s s o c i a t i v e  n e t s .  

But t o  demonstrate  t h a t  such mechanisms could,  i n  t heo ry ,  s o l v e  

t h e s e  problems would be t o  m i s s  t h e  po in t .  The po in t  of us ing  

n a t u r a l  s e l e c t i o n  theo ry  i n  c r e a t i n g  computat ional  t h e o r i e s  i s  

t h a t  i t  a l lows  you t o  s p e c i f y  a  s e t  of problems t h a t  humans ought 

t o  be a b l e  t o  s o l v e  qu ick ly ,  r e l i a b l y ,  e f f i c i e n t l y ,  and wi thout  

e x p l i c i t  i n s t r u c t i o n .  These a r e  problems f o r  which n a t u r a l  

s e l e c t i o n  should have produced s p e c i a l i z e d ,  domain s p e c i f i c  

Darwinian a lgor i thms:  modules i n  Fodor 's  o r  Marr ' s  terminology,  

mental  organs o r  c o g n i t i v e  competence8 i n  Chomsky's terminology,  

a d a p t a t i o n s  i n  t h e  terminology of evo lu t iona ry  biology.  I t  i s  

t h e  presumption t h a t  n a t u r a l  s e l e c t i o n  has  designed psychologica l  

mechanisms t h a t  a r e  p a r t i c u l a r l y  good a t  s o l v i n g  t h e s e  problems 

t h a t  c a r r i e s  i m p l i c a t i o n s  f o r  t h e  s tudy  of a t t e n t i o n ,  

communication, t h e  o rgan iza t ion  of memory, i m p l i c i t  i n f e r e n c e ,  

and l e a r n i n g .  I s h a l l  b r i e f l y  ske tch  a  few of t h e s e  

i m p l i c a t i o n s ,  occas iona l ly  c i t i n g  r e l e v a n t  da ta .  
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5.3.1 Human s o c i a l  exchange r e q u i r e s  some fundamental  c o g n i t i v e  
c a p a c i t i e s .  

P ropos i t i on  1. One must be a b l e  t o  recognize  many d i f f e r e n t  
i n d i v i d u a l  humans. 

The b a s i c  i d e a  is  t h a t  an i n d i v i d u a l  must no t  be a b l e  t o  
g e t  away with d e f e c t i n g  wi thout  t h e  o the r  i n d i v i d u a l s  
being a b l e  t o  r e t a l i a t e  e f f e c t i v e l y  . The response 
r e q u i r e s  t h a t  t h e  d e f e c t i n g  i n d i v i d u a l  no t  be l o s t  i n  a  
s ea  of anonymous otheks.  (Axelrod & H a m i l  ton ,  1981) 

I n d i v i d u a l  r ecogn i t i on  i s  important  even i f  one has  an exchange 

r e l a t i o n s h i p  wi th  only one i n d i v i d u a l .  I t  i s  t h a t  much more 

important  i f  one has  such r e l a t i o n s h i p s  with a  number of 

i n d i v i d u a l s ;  t h e  a b i l i t y  t o  coopera te  with  more than  one 

i n d i v i d u a l  i s  p a r t i c u l a r l y  u se fu l  t o  a  hunter -ga therer .  B u t  

coope ra t ion  can evolve  only i f  it i s  based on r e c i p r o c a t i o n .  I n  

order  t o  coopera te  only with i n d i v i d u a l s  who a r e  l i k e l y  t o  

r e c i p r o c a t e ,  and avoid  (or  c h e a t  on) i n d i v i d u a l s  who a r e  l i k e l y  

t o  c h e a t ,  one m u s t  be a b l e  t o  d i s c r i m i n a t e  d i f f e r e n t  

i n d i v i d u a l s .  * One need no t  r e l y  on "pre l iminary  hunchesn (Carey 

& Diamond, 1980, p.60) i n  s i n g l i n g  o u t  i n d i v i d u a l  r ecogn i t i on  a s  

a  domain f o r  which humans ought t o  have s p e c i a l i z e d  mechanisms; 

i t  is a  d i r e c t  p r e d i c t i o n  of evo lu t iona ry  theory .  

Indeed, humans do seem t o  have a  h igh ly  developed a b i l i t y  t o  

recognize  l a r g e  numbers of d i f f e r e n t  i n d i v i d u a l s .  Recognition 

r a t e s  a r e  over 9 0 %  f o r  f a m i l i a r  f a c e s  t h a t  have not  been seen f o r  

up t o  3 4  y e a r s  (Bahrick,  Bahrick & W i t t l i n g e r ,  1975) .  P a t i e n t s  

wi th  a  l e s i o n  i n  a  s p e c i f i c  p a r t  of t h e  r i g h t  hemisphere develop 

a  s e l e c t i v e  d e f i c i t  i n  t h e i r  a b i l i t y  t o  recognize  f a c e s ,  

* Organisms t h a t  l a c k  t h e  a b i l i t y  t o  recognize  d i f f e r e n t  
i n d i v i d u a l s  can a l s o  evolve  a  l i m i t e d  a b i l i t y  t o  coopera te ,  bu t  
only by r e s t r i c t i n g  t h e i r  i n t e r a c t i o n s  t o  a  very few p a r t n e r s  
wi th  whom they  a r e  i n  cons t an t  and/or exc lus ive  phys i ca l  
proximity (Axelrod & Hamilton, 1981) . 



c a l l e d  prosopagnosia (Gardner , 1974) . Carey & Diamond (1980) 

p r e s e n t  and review an impress ive  a r r a y  of evidence from a  wide 

v a r i e t y  of sou rces  sugges t ing  t h a t  humans have i n n a t e l y  s p e c i f i e d  

face-encoding schemas. We a r e  a l s o  good a t  i d e n t i f y i n g  

i n d i v i d u a l  human g a i t s  (Cut t ing ,  Prof f i t t ,  & Kozlowski , 1978; 

Kozlowski & C u t t i n g ,  1477) .  

P r o p o s i t i o n  2. One must be a b l e  t o  refnember some a s p e c t s  of t h e  
h i s t o r i e s  of o n e ' s  i n t e r a c t i o n s  wi th  d i f f e r e n t  
i n d i v i d u a l s .  

F i r s t ,  one must be a b l e  t o  recognize  t h a t  a  p rev ious  

i n t e r a c t a n t  i n  a  s o c i a l  exchange is,  i n  f a c t ,  a  p rev ious  

i n t e r a c t a n t ,  and no t ,  f o r  example, a  s t r a n g e r ,  a  mate, or  an 

o f f s p r i n g .  Second, once an i n d i v i d u a l  has  been i d e n t i f i e d  a s  a  

prev ious  i n t e r a c t a n t ,  i n£  ormation regard ing  whether t h a t  

i n d i v i d u a l  has  been a  coopera tor  or a  chea t e r  must become 

a c c e s s i b l e  t o  t h e  d e c i s i o n  procedures .  Thi rd ,  one needs an 

"account ing system" f o r  keeping t r a c k  of who owes who what. A s  

d i s c u s s e d  i n  s e c t i o n  5.1, most P l e i s tocene  s o c i a l  exchanges 

involved  " r e c i p r o c a l  a l t r u i s m "  -- exchanges i n  which 

r e c i p r o c a t i o n  was delayed,  not  simultaneous . I n  a  s imultaneous , 
face- to-face exchange, i f  you s e e  t h a t  t h e  o the r  person has  come 

prepared  t o  d e f e c t ,  you simply withhold what t h a t  person wants.* 

There is  no need t o  remember how much you owe or a r e  owed, 

because t h e r e  i s  no owing: each t r a n s a c t i o n  i s  e i t h e r  a complete 

exchange or  a complete d e f e c t i o n .  The p o t e n t i a l  f o r  c h e a t i n g  

i s  much h ighe r ,  however, i n  exchanges i n  which r e c i p r o c a t i o n  is 

* One would expec t  people  t o  assume, i n  t h e  absence of 
in format ion  t o  t h e  c o n t r a r y ,  t h a t  such i n t e r c o n t i n g e n t  behavior 
occu r s  i n  face- to- face  i n t e r a c t i o n s .  They should be more l i k e l y  
t o  s u s p e c t  someone of i n t end ing  t o  chea t  i n  delayed b e n e f i t  
t r a n s a c t i o n s .  



delayed;  once you have con fe r r ed  a  b e n e f i t ,  you cannot t a k e  it 

back. To be a b l e  t o  " c a l l  i n  your markers", you must be a b l e  t o  

keep t r a c k  of who owes what. Consequently, t h e  c a p a c i t y  f o r  

engaging i n  t r a n s a c t i o n s  i n  which r e c i p r o c a t i o n  i s  delayed 

r e q u i r e s  a  mental  account ing system f o r  keeping t r a c k  of who owes 

who what (no te :  Proposi , t ion 5 a l s o  a p p l i e s  t o  t h i s  account ing  

system) . 
The e x t e n t  of t h e  h i s t o r y  of i n t e r a c t i o n  t h a t  must become 

a v a i l a b l e  t o  t h e  d e c i s i o n  procedure t h a t  r e g u l a t e s  whether you 

a g r e e  t o  p a r t i c i p a t e  i n  a  p a r t i c u l a r  s o c i a l  exchange (and whether 

any of t h e s e  f a c t s  need be consc ious ly  r e c a l l e d )  w i l l  depend on 

t h e  d e t a i l s  of t h e  p a r t i c u l a r  d e c i s i o n  procedure humans have 

evolved. T I T  FOR TAT r e q u i r e s  only t h a t  t he  l a s t  t r a n s a c t i o n  

wi th  each i n t e r a c t a n t  be r e c a l l e d .  But TIT FOR TAT o p e r a t e s  i n  a  

h igh ly  c o n s t r a i n e d  and uniform universe  where a l l  t r a n s a c t i o n s  

a r e  s imultaneous,  t h e  same payoff mat r ix  a p p l i e s  t o  each 

t r a n s a c t i o n ,  and t h e  s i z e  of t h e  payoffs  f o r  both p l a y e r s  i s  

equa l  w i t h i n  each t r a n s a c t i o n .  I n  c o n t r a s t ,  payoff ma t r i ce s  i n  

t h e  r e a l  world a r e  always i n  f l u x ,  and p a r t  of t h a t  f l u x  i s  

caused by t h e  n e g o t i a t i v e  s k i l l s  of t h e  i n d i v i d u a l s  involved.  

Moreover, v io l ence  i s  p o s s i b l e  i n  t h e  r e a l  world: exchange 

s i t u a t i o n s  wi th  i n d i v i d u a l s  who can r e l i a b l y  use v i o l e n c e  t o  g e t  

t h e i r  way do not  n e c e s s a r i l y  f i t  t h e  c o n s t r a i n t s  of a  P r i s o n e r ' s  

Dilemma. Thus, an a lgor i thm b e t t e r  adapted t o  cond i t i ons  i n  t h e  

r e a l  world might a s s e s s  many more f a c t o r s  r ega rd ing  o n e ' s  p a s t  

h i s t o r y  with  an i n d i v i d u a l ,  such a s  (1) t h e  number of 

t r a n s a c t i o n s  one has  had wi th  t h a t  i n d i v i d u a l  i n  t h e  p a s t ,  ( 2 )  

how he behaved i n  t hose  t r a n s a c t i o n s ,  ( 3 )  t h e  s i z e  of payof f s  t o  



both p a r t i e s  i n  prev ious  t r a n s a c t i o n s ,  ( 4 )  whether h i s  tendency 

t o  chea t  v a r i e d  with  t h e  s i z e  of t h e  payoff involved,  (5 )  whether 

t h e  c o n d i t i o n s  governing h i s  tendency t o  chea t  have been s h i f t i n g  

over t ime, ( 6 )  h i s  ( r e l a t i v e )  agg res s ive  f  o r m i d a b i l i t y ,  ( 7 )  how 

l i k e l y  one i s  t o  meet t h a t  i n d i v i d u a l  i n  t h e  f u t u r e  (e.g., one of 

you i s  moving away or  l dke ly  t o  d i e  soon) ,  and (8)  whether one of 

you accepted  a  pas t  b e n e f i t  bu t  has  no t  r e c i p r o c a t e d  y e t .  

A d e c i s i o n  procedure t h a t  used such d a t a ,  c u r r e n t  behav io ra l  

cues ,*  and t h e  payoff mat r ix  f o r  t h e  c u r r e n t  i n t e r a c t i o n  t o  

compute t h e  c o n d i t i o n a l  p r o b a b i l i t y  t h a t  one ' s  p a r t n e r  w i l l  

coopera te ,  might be b e t t e r  adapted t o  t h e  complexi t ies  of 

exchange i n  na ture .  ** I f  so ,  then t h e  need t o  t a k e  such f a c t o r s  

i n t o  account  has  i m p l i c a t i o n s  regard ing  t h e  o rgan iza t ion  of human 

memory. Informat ion about  o n e ' s  h i s t o r y  of i n t e r a c t i o n  wi th  a  

p a r t i c u l a r  person ought t o  be "f i l e d "  wi th  t h a t  person,  and 

a c t i v a t e d  qu ick ly  and e f f o r t l e s s l y  when an oppor tun i ty  f o r  exchange 

wi th  t h a t  person a r i s e s .  When t h e  payoff mat r ix  of t h e  c u r r e n t  

* For example, my f a c i a l  express ion  might t i p  o f f  my i n t e n t i o n  t o  
c h e a t  you. A l l  e l s e  equa l ,  a  p e r s o n ' s  " l i k e a b i l i t y n  should be a  
f u n c t i o n  of h i s  o r  her- tendency t o  r e c i p r o c a t e ,  and cues  t h a t  
sugges t  "good i n t e n t i o n s "  ought t o  be judged more l i k e a b l e  (e .  g., 
s n e e r s  and a g g r e s s i v e  scowls do not  suggest  good i n t e n t ) .  
Although o the r  exp lana t ions  a r e  p o s s i b l e ,  it i s  i n t e r e s t i n g  t h a t  
people  remember un fami l i a r  f a c e s  b e t t e r  when, du r ing  i n i t i a l  
i n s p e c t i o n ,  they a r e  asked t o  judge t h e  pe r son ' s  l i k e a b i l i t y  than  
when they  a r e  asked t o  a s s i g n  sex  (Carey & Diamond, 1980) .  

** An a lgo r i thm was submit ted t o  Axelrod 's  computer tournament 
t h a t  computed t h e  c o n d i t i o n a l  p r o b a b i l i t y  t h a t  an i n t e r a c t a n t  
would coope ra t e  based on whether t h a t  i n d i v i d u a l  had coopera ted  
o r  d e f e c t e d  i n  pas t  i n t e r a c t i o n s  (REVISED DOWNING).  I t  coopera ted  
on ly  when t h i s  c o n d i t i o n a l  p r o b a b i l i t y  was g r e a t e r  than 50% 
(random) . Its downfall  was t h a t  it d i d  no t  d i scount  pas t  behavior 
r e l a t i v e  t o  p r e s e n t  behavior.  Therefore ,  it was e x p l o i t e d  by 
c e r t a i n  programs which became more l i k e l y  t o  chea t  i n  l a t e r  
i n t e r a c t i o n s .  I n  a  sense ,  it f a i l e d  because it assumed t h a t  
compet i to r  programs had s t a t i c  " p e r s o n a l i t i e s .  " 



i n t e r a c t i o n  i s  such t h a t  you w i l l  l o s e  a  g r e a t  d e a l  i f  I c h e a t  

you, then  more of our p a s t  exchange h i s t o r y  should become 

a c c e s s i b l e  than  f o r  t r i v i a l  exchanges. When you b e l i e v e  I have 

chea t ed  you i n  a  major way, t h e r e  should be a  f l o o d  of memories 

about  your p a s t  h i s t o r y  with me: you must dec ide  whether it i s  

worth your w h i l e  t o  con t inue  our r e l a t i o n s h i p .  I n  a d d i t i o n ,  t h i s  

in£  ormation w i l l  h e l p  you n e g o t i a t e  wi'th me i f  you choose t o  

con t inue  our r e l a t i o n s h i p :  You can communicate how l a r g e  a  c o s t  I 

have i n f l i c t e d  on you now and i n  t h e  p a s t  ( so  I can make amends 

i f  I want t o  con t inue  t h e  r e l a t i o n s h i p ) ,  t e l l  me how c l o s e  you 

came t o  ending our r e l a t i o n s h i p  ( i . e . ,  c a t e g o r i z i n g  me a s  a  

permanent d e f e c t o r ) ,  convince me t h a t  I have become i n c r e a s i n g l y  

un t rus twor thy ,  t h r e a t e n  t o  r u i n  my r e p u t a t i o n  by t e l l i n g  o t h e r s  

about  my p a s t  t r a n s g r e s s i o n s ,  and so  on. 

The a c t i v a t i o n  of p a s t  s i t u a t i o n s  i n  which I have chea ted  

you may, i n  t u r n ,  a c t i v a t e  o the r*  a f  f e c t i v e  mechanisms t h a t  

communicate cost /benef  it in£ ormation: they  may cause you t o  c r y ,  

t u r n  your back on me, scream a t  me, h i t  me. The e x t e n t  and 

n a t u r e  of t h e  o v e r t  a s p e c t s  of your a f f e c t i v e  r e a c t i o n  

communicates t o  me your view of t h e  ex t en t  of my wrong doing: 

whether you view it a s  s e r i o u s  enough t o  r e q u i r e  r e s t i t u t i o n ,  how 

much is r e q u i r e d  and how soon, whether you i n t e n d  t o  c u t  me o f f  

i f  I d e f e c t  aga in .  Emotion communication can be viewed a s  one 

way i n d i v i d u a l s  communicate c o s t ,  b e n e f i t s ,  and behav io ra l  

* I say  " o t h e r n  because I s e e  no p r i n c i p l e d  way of drawing a  
d i v i d i n g  l i n e  between emotion and cogni t ion .  The f l o o d  of 
memories you exper ience  when I be t r ay  you i s  a s  much a  p a r t  
of your "emotional r e a c t i o n "  a s  your t u r n i n g  red  and punching me 
o u t  ( s e e  Tooby, i n  p r e s s ;  Tooby & Cosmides, i n  p r e p a r a t i o n ) .  
i n t e n t  i ons  t o  o t h e r s  i n  n e g o t i a t i v e  s i t u a t i o n s  ( s e e  Cosmides, 1983) . 



P r o p o s i t i o n  3. One must be a b l e  t o  communicate one ' s  va lues  t o  
o t h e r s .  

To engage i n  an exchange wi th  you, I must know what you 

want. Although language i s  c e r t a i n l y  a u se fu l  means f o r  

communicating what one v a l u e s ,  n o n - l i n g u i s t i c  organisms can a l s o  

engage i n  s o c i a l  exchange -- however, t h e  range of i t ems  they  can 

exchange i s  n e c e s s a r i l y  more l i m i t e d .  For example, chimps 

r e c r u i t  suppor t  from o t h e r s  i n  agg rese ive  encounters ,  and 

f r e q u e n t l y  form long-term c o a l i t i o n a l  r e l a t i o n s h i p s .  These 

c o a l i t i o n s  a r e  s o c i a l  exchanges i n  which t h e  exchanged "item" is 

mutual a i d  i n  f i g h t s .  A chimp under a t t a c k  bares  i ts  t e e t h ,  

emi ts  a f e a r  scream, looks  a t  t h e  i n d i v i d u a l  from whom it wants 

suppor t ,  and ho lds  o u t  i ts  hand, palm up, toward t h a t  i n d i v i d u a l .  

I f  t h e  a t t a c k e d  chimp r e c e i v e s  t h e  reques ted  suppor t ,  i ts 

demeanor changes r a d i c a l l y :  i ts  h a i r  s t ands  on end, it emi ts  

a g g r e s s i v e  barks ,  and it charges  i ts  opponent -- looking  over its 

shoulder  f r e q u e n t l y  t o  s e e  i f  i ts suppor te r  i s  s t i l l  with it. I f  

t h e  chimp does no t  r e c e i v e  suppor t ,  it con t inues  cowering wi th  

h a i r  f l a t  and t e e t h  bared,  screaming and hold ing  o u t  i ts  hand t o  

s o l i c i t  suppor t .  

One a l s o  must be a b l e  t o  communicate d i s s a t i s f a c t i o n  wi th  a 

d e f e c t o r .  T h i s  a l s o  can be done wi thout  language, a s  i s  v i v i d l y  

i l l u s t r a t e d  by an i n t e r a c t i o n  between P u i s t  and L u i t ,  two chimps 

i n  t h e  Arnhem chimp colony i n  t h e  Netherlands.  P u i s t  and L u i t  

had a long-standing c o a l i t i o n a l  r e l a t i o n s h i p :  P u i s t  had a l o n g  

h i s t o r y  of a i d i n g  L u i t  whenever he a t t a c k e d  o r  was under a t t a c k ,  

and L u i t  had a l ong  h i s t o r y  of extending s i m i l a r  a i d  t o  P u i s t .  

Th i s  happened once a f t e r  P u i s t  had suppor ted  L u i t  i n  chas ing  
Nikkie [another  chimp]. When Nikkie l a t e r  d i sp l ayed  
[ agg res s ive ly ]  a t  P u i s t  she tu rned  t o  L u i t  and he ld  o u t  her  



hand t o  him i n  s ea rch  of suppor t .  L u i t ,  however, d i d  
no th ing  t o  p r o t e c t  her  a g a i n s t  N ikk ie ' s  a t t a c k .  Immediately 
P u i s t  t u rned  on L u i t ,  bark ing  f u r i o u s l y  , chased him a c r o s s  
t h e  enc losu re  and even h i t  him. (de Waal, 1982, p. 207) 

The communication of d e s i r e s ,  e n t i t l e m e n t s ,  and u n f u l f i l l e d  

o b l i g a t i o n s  i s  p o s s i b l e  wi thout  language, given t h a t  t h e  

communicators a r e  both programmed t o  unders tand t h e  s i g n a l s .  I t  

r e q u i r e s  t h a t  a  g e s t u r a l / r e f e r e n t i a l  system be sha red  by t h e  

p o t e n t i a l  coopera tors .  

A c o g n i t i v e  system t h a t  can enab le  t h e  communication of 

d e s i r e s  r e q u i r e s  more than  t h e  development of a  few s igns .  The 

s i g n s  must be coupled with  a  r e f e r e n t i a l  system. I f  I want t o  

exchange an axe f o r  something, how do I i n d i c a t e  what I want? 

L e t ' s  say I p o i n t  t o  t h e  pear you a r e  ho ld ing  i n  your hand. What 

am I r e f e r i n g  t o  by p o i n t i n g  t o  t h e  pear?  Do I want t h a t  

p a r t i c u l a r  pear?  Any pear a t  a l l ?  F ive  bushe l s  of p e a r s ?  A 

f r u i t  of some kind, no t  n e c e s s a r i l y  a  pear?  To be l e d  t o  t h e  

s i t e  where you found such n i c e  pears?  Do I want you t o  hold a  

branch-ladder so  I can cl imb i n t o  a  t r e e  which has  p e a r s ?  Or a  

t r e e  wi th  some o t h e r  kind of f r u i t ?  Do I want t o  use my axe t o  

c o r e  t h e  pea r ,  i n  exchange f o r  h a l f  t h e  pear?  And s o  on. 

The ambiguity of r e f e r e n c e  i n  t h e  absence of a  sha red  

r e f e r e n t i a l  system i s  no mere ph i lo soph ica l  puzz l e  (e.g., Quine,  

1969; Gleitman & Wanner, 1982) .  For example, it is no t  c l e a r  

t h a t  t h e  i n f l i c t i o n  of pa in ,  i n  t h e  absence of a  shared  

r e f e r e n t i a l  framework, could communicate what it i s  t h a t  t h e  

i n d i v i d u a l  i n f l i c t i n g  t h e  p a i n  wants t h e  o the r  i n d i v i d u a l  t o  s t o p  

doing. The d i f f i c u l t y  of communicating d e s i r e s  i n  t h e  absence of 
a  sha red  system of r e f e rence  i s  i l l u s t r a t e d  by c e r t a i n  

"communication gapsn  t h a t  occur between two d i f f e r e n t ,  but  



c l o s e l y  r e l a t e d ,  s p e c i e s  of baboons : hamadryas baboons and 

savannah baboons. 

A male hamadryas baboon a c q u i r e s  a "harem" of females  by 

kidnapping j u v e n i l e  females  from o the r  t roops .  He l e a d s  them t o  

water h o l e s  and f e e d i n g  grounds t h a t  a r e  widely s c a t t e r e d  i n  t h e  

i n h o s p i t a b l e  Eth iopian  badlands.  To keep a kidnapped female  from 

s t r a y i n g ,  t h e  male b i t e s  her  whenever she wanders even a few f e e t  

from where he wants her .  But how does t h e  female  know what t h i s  

b i t e  r e f e r s  t o ,  what it i s  t h a t  t h e  male does no t  want her t o  do? 

T h i s  may seem l i k e  a s t r a i g h t f o r w a r d  case  of "narrowing 

hypotheses"  through condi t ion ing .  However, t h e  same herd ing  

t echn ique  does no t  work on a female  savannah baboon. When 

abducted i n t o  a hamadryas ma le ' s  harem, t h e  hamadryas male t r i e s  

t o  keep her  i n  l i n e  by b i t i n g  he r ,  t o  no a v a i l .  The savannah 

female  never "ge t s "  what i t  i s  he wants, and simply runs o f f .  

For males ,  knowing t h a t  one can cond i t i on  hamadryas females  by 

b i t i n g  them appears  t o  be no more " i m p l i c i t  i n  t h e  s i t u a t i o n "  

t h a n  knowing what a b i t e  means. Savannah-hamadryas hybr id  males 

who l i v e  among hamadryas baboons cannot keep a harem -- t h e  

hybr id  male never " f i g u r e s  o u t "  t h a t  it can herd  females  through 

b i t i n g  (Hrdy, 1981) . 
Apparent ly ,  t h e  l e a r n i n g  mechanisms of hamadryas and 

savannah baboons i n c l u d e  d i f f e r e n t  r e f e r e n t i a l  systems. Hamadryas 

males and females  both "know" t h a t  a b i t e  means " s t ay  with t h e  

herd";  savannah baboons do not .  The a b i l i t y  t o  smile, hug, or  

i n f l i c t  p a i n  i s  no t  enough. A g e s t u r a l  system f o r  i n d i c a t i n g  

p r e f e r e n c e  t h a t  i s  no t  c o g n i t i v e l y  coupled t o  a r e f e r e n t i a l  

system would be i n a c c u r a t e  a t  b e s t ,  and imposs ib le  a t  worst .  



The g e s t u r a l / r e f e r e n t i a l  system t h a t  a l lows  members of non- 

l i n g u i s t i c  s p e c i e s  t o  s i g n a l  c o s t s ,  b e n e f i t s ,  and behav io ra l  

i n t e n t i o n s  t o  c o n s p e c i f i c s  can be thought of a s  an emotion 

communication system. Indeed, e t h o l o g i s t s  have t r a d i t i o n a l l y  

cons idered  such s i g n a l i n g  t h e  primary func t ion  of emotional 

exp res s ion ,  s tudy ing  inken t ion  movements, c o u r t s h i p  dances ,  

a g o n i s t i c  d i s p l a y s ,  and a g g r e s s i v e  i n t e r a c t i o n s  i n  mammals, 

b i r d s ,  r e p t i l e s ,  f i s h ,  and i n s e c t s .  Like modern nonhuman 

p r ima te s ,  our p r e l i n g u i s t  i c  hominid a n c e s t o r s  undoubtedly had 

such a system and used it t o  communicate about  s o c i a l  exchange. 

For example, t o  t h i s  day,  humans a l l  over t h e  globe s h a r e  t h e  

same f a c i a l  exp res s ions  of emotion (Eibl-Eibesf e l d t ,  1975; Ekman, 

1982) ; we even s h a r e  many of t h e s e  f a c i a l  exp res s ions  with  

nonhuman pr imates  ( J o l l y ,  1972, pp. 158-159). The same i s  t r u e  

f o r  c e r t a i n  a u d i t o r y  s i g n a l s ,  l i k e  screaming and c r y i n g  (Eib l -  

E i b e s f e l d t ,  1975) .  I can t h i n k  of no reason why t h e  appearance 

of language would cause t h i s  more anc i en t  system t o  be s e l e c t e d  

ou t .  Moreover, t o  t h e  e x t e n t  t h a t  such s i g n a l s  a r e  u n i v e r s a l l y  

shared ,  they  have some i n t e r e s t i n g  p r o p e r t i e s  which spoken 

1 anguage l a c k s  : 

1. Because they  a r e  u n i v e r s a l l y  shared ,  emotion s i g n a l s  can be 
recognized by anyone. By a i d i n g  " t r a n s l a t i o n n ,  such s i g n a l s  
expand t h e  range of p o s s i b l e  i n t e r a c t a n t s  t o  i n d i v i d u a l s  who 
speak a d i f f e r e n t  language and i n d i v i d u a l s  who cannot y e t  
speak a language ( smal l  c h i l d r e n ) .  

2. Emotion s i g n a l s  can f u n c t i o n  l i k e  i n t e r s u b j e c t i v e  r u l e r s ,  
p e r m i t t i n g  an observer  t o  s c a l e  t h e  va lues  of t h e  person 
e m i t t i n g  t h e  s i g n a l :  A very  loud scream i n d i c a t e s  a g r e a t e r  
c o s t  t o  t h e  screamer than a moderately loud scream. S i g n a l s  
l i k e  screams, smi l e s ,  and t rembles  a r e  "analog": The louder  
t h e  scream, t h e  wider t h e  smi le ,  t h e  more n o t i c e a b l e  t h e  
t remble  -- t h e  more s t r o n g l y  t h e  person can be presumed t o  
f e e l  about  t h e  s i t u a t i o n  caus ing  her t o  scream, smi l e  or  
tremble.  Words do no t  p rovide  such convenient  r u l e r s ,  
p r e c i s e l y  because they  a r e  a r b i t r a r y  and d i s c r e t e  symbols. 



Verbal  exp res s ions  i n d i c a t i n g  s i z e  of c o s t  or  b e n e f i t  a r e  more 
" d i g i t a l " :  One might reasonably use "very much" t o  d e s c r i b e  
t h e  degree  of o n e ' s  d e s i r e  i n  both t h e s e  sen tences :  "I want 
very  much f o r  my c h i l d ' s  cancer t o  go i n t o  remission" and "I 
want t h a t  a p p l e  very  muchn -- y e t  i n  t h e s e  two c a s e s  t h e  
degree  of d e s i r e  is  v a s t l y  d i f f e r e n t .  

3. Emotion s i g n a l s  a l low t h e  i n c i d e n t a l  communication of va lues  
t o  p o t e n t i a l  i n t e r a c t a n t s .  By observing your emotional 
r e a c t i o n s  t o  va r ious  s i t u a t i o n s ,  even though they a r e  no t  
d i r e c t e d  a t  m e ,  I can l e a r n  what you va lue ,  and hence what s o r t  
of exchange you a r e  l i k e l y  t o  ag ree  t o  ( s e e  P ropos i t i on  4 ) .  
The v e r b a l  a l t e r n a t i v e  i s  a  p roces s  a k i n  t o  w r i t i n g  t o  Santa  
Claus:  Rec i t i ng ,  or  p u b l i c l y  postir ig a  l ong  l ist  s t a t i n g  
o n e ' s  p r e f e r e n c e  hierarchy. . .wi th  p e r i o d i c  upda tes l*  

However, t h e  very  p r o p e r t i e s  t h a t  make a  n a t u r a l  language a  

poor medium f o r  communicating i n t e n s i t y  of a f f e c t  make it an 

e x c e l l e n t  system f o r  i n d i c a t i n g  " i tems" of exchange. The v a r i e t y  

of " i tems" t h a t  can be exchanged i s  seve re ly  l i m i t e d  i n  a  s p e c i e s  

t h a t  uses  only emotion s i g n a l s .  Pr imates  appear  t o  exchange 

f i g h t  f o r  f i g h t ,  f i g h t  f o r  sex ,  sex  f o r  sex ,  food f o r  food, 

f i g h t ,  or  sex ,  groom f o r  groom, groom f o r  f i g h t ,  food, or 

sex...and n o t  t oo  much e l s e .  The use of language does no t ,  of 

cou r se ,  e l i m i n a t e  t h e  problem of ambiguous r e f e rence .  I n  t h e  

absence of a  shared  r e f e r e n t i a l  semant ics ,  knowing what a  word 

r e f e r s  t o  i s  no less problemat ic  than  knowing what a  g e s t u r e  

r e f e r s  to.** But a  n a t u r a l  language permi ts  a  p o t e n t i a l l y  

i n f i n i t e  number of a r b i t r a r y ,  d i s c r i m i n a b l e  symbols t o  be 

* Actua l ly ,  a  S a n t a ' s  list s t a t i n g  t h a t  you want X ,  Y ,  and Z i s  
no t  s u f f i c i e n t .  Your p re fe rences  -- i nc lud ing  i t ems  you a l r eady  
have -- would have t o  be h i e r a r c h i c a l l y  ordered  us ing  some s o r t  
of i n t e r v a l  s c a l e  or i n d i f f e r e n c e  curves ,  because t h e  s a l i e n t  
i s s u e  is: What would you be w i l l i n g  t o  g i v e  up i n  order  t o  g e t  
X,Y,  and Z ?  

** T h i s  problem has  prompted developmental  psychol ingui  sts t o  
p o s i t  t h a t  c h i l d r e n  have i n n a t e l y  s p e c i f i e d  "hypotheses" about  
what s o r t s  of e n t i t i e s  a r e  l i k e l y  t o  have words a t t a c h e d  t o  them. 
When coupled wi th  a r t i c u l a t e d  models of t h e  world,  t h i s  
hypo thes i s  + model system amounts t o  a  r e f e r e n t i a l  semant ics  
(Gleitman & Wanner, 1982) . 



a t t a c h e d  t o  a  p o t e n t i a l l y  i n f i n i t e  number of d i s c r i m i n a b l e  

c l a s s e s  o r  e n t i t i e s .  A s  new s i t u a t i o n s  a r i s e ,  new words can be 

o p p o r t u n i s t i c a l l y  c r e a t e d  t o  r e f e r  t o  them. Consequently, 

language pe rmi t s  a  range and s p e c i f i c i t y  of r e f e rence  imposs ib le  

i n  t h e  pu re ly  g e s t u r a l  systems of most pr imates .  

Th i s  p rope r ty  of language opens t h e  v a s t  realm of human 

a d a p t a t i o n s  a s s o c i a t e d  wi th  p lanning  and too l -use  t o  s o c i a l  

exchange. Tool technology c o n t i n u a l l y  changes,  * with  new t o o l s  

be ing  inven ted  c o n s t a n t l y .  New technologies  enab le  new and 

c o n s t a n t l y  changing o p p o r t u n i t i e s  f o r  coord ina ted ,  coope ra t ive  

behaviors  which can themselves become "items" of exchange. Great  

b e n e f i t s  can be had by exchanging t o o l s  and by p a r t i c i p a t i n g  i n  

t h e  complex and o p p o r t u n i s t i c a l l y  s h i f t i n g  coope ra t ive  

e n t e r p r i s e s  t h e s e  a l low -- U if t o o l s  m a v i o r a l  

xout i -  m k named. The expanded power of r e f e rence  t h a t  

language a f f o r d s  i n  s o c i a l  exchange may have been one f a c t o r  

s e l e c t i n g  f o r  i ts  evo lu t ion .  I t  i s  not  c l e a r  t h a t  any but  t h e  

simp1 e s t  too l -us ing  coope ra t ive  e n t e r  p r i  s e s  could be accomplished 

wi th  a  n o n - l i n g u i s t i c  g e s t u r a l  system -- r o u t i n e s  l i k e  t h e  

chimps' l adder  exped i t i on ,  t h a t  a r e  d i scovered  q u i t e  p u b l i c l y  

i n  t h e  c o n t e x t  of an emotional ly  s a l i e n t  event ,*+ and d o n ' t  

r e q u i r e  l ong  pe r iods  of planning.  

* A t  l e a s t  f o r  Homo m w i e n s  m i e n s .  Homo e r e c t u s '  t o o l  k i t  
s t ayed  i d e n t i c a l  over a  wide range of d i f f e r e n t  environments -- 
from Asia t o  A f r i c a  -- f o r  over 1.5 m i l l i o n  y e a r s  (Pilbeam, 
pe r sona l  communication). Of course ,  t h i s  obse rva t ion  a p p l i e s  
only t o  t o o l s  t h a t  a r e  recognizable  a s  such i n  t h e  f o s s i l  record.  
For example, a  branch used a s  a  l adde r  would no t  show up i n  t h e  
f o s s i l  record.  

** The Arnhem chimps d iscovered  t h e  l adde r  t r i c k  when one 
screaming chimp, f l e e i n g  from a very  p u b l i c  a t t a c k ,  bounded up a  
broken branch t h a t  happened t o  be r e s t i n g  a g a i n s t  a  t r e e .  



The evo lu t ion  of language does no t  obv ia t e  t h e  a b i l i t y  t o  

communicate c o s t / b e n e f i t  in format ion  through emotion s i g n a l s .  I n  

f a c t ,  t h e  more i t ems  t h a t  members of a  s p e c i e s  can name and 

exchange, and t h e  more t h e  i n s t rumen ta l  va lue  of t h e s e  i t ems  

v a r i e s  between i n d i v i d u a l s  and over t ime, t h e  more one needs an 

"i tem-independentn y e t  u n i v e r s a l l y  under s tood  system f o r  

communicating how much one va lues  an i t e m .  

Because t h e  v a r i e t y  of items exchanged by n o n l i n g u i s t i c  

p r ima te s  i s  so l i m i t e d ,  each i tem could,  i n  t heo ry ,  have a  unique 

c o s t / b e n e f i t  weight ing  a s s o c i a t e d  with  it t h a t  is  sha red  by most 

o t h e r  members of t h e  s p e c i e s  (e.g. ,  t en  grooms deserves  one f i g h t ,  

a  season of p r o t e c t i o n  by a male deserves  e x c l u s i v e  sexua l  a c c e s s  

a t  t h e  h e i g h t  of e s t r u s ,  etc.) . I n  o the r  words, each i tem could 

have a  preprogrammed, u n i v e r s a l l y  acknowledged, "exchange r a t e . "  

But t h e r e  can be no preprogrammed, u n i v e r s a l l y  acknowledged, 

"exchange r a t e w  f o r  a  c o n s t a n t l y  changing a r r a y  of t o o l s  and 

coord ina t ed  behav io ra l  rou t ines .  Language combined wi th  emotion 

s i g n a l i n g  a f f o r d s  a  uniquely powerf u l  communicative system f o r  

s o c i a l  exchange i n  a  p lanning ,  t o o l  using,  and o p p o r t u n i s t i c a l l y  

coope ra t ive ,  s p e c i e s .  A wide v a r i e t y  of items can be p r e c i s e l y  

s p e c i f i e d  through language, and t h e i r  r e l a t i v e  v a l u e  t o  an 

i n d i v i d u a l  can be s imultaneously communicated -- e i t h e r  

i n c i d e n t a l l y *  o r  i n t e n t i o n a l l y  -- v i a  emotion s i g n a l s .  Indeed, 

t h e r e  i s  rudimentary evidence sugges t ing  t h a t  some a s p e c t s  of t h e  

* Because t h e  i n c i d e n t a l  communication of c o s t / b e n e f i t  
in format ion  i s  important  ( s e e  P ropos i t i on  4 ) ,  one might p r e d i c t  
t h a t ,  a l l  else equa l ,  i n d i v i d u a l s  a r e  more l i k e l y  t o  emit emotion 
s i g n a l s  i n  t h e  presence  (or  suspec ted  presence)  of p o t e n t i a l  
r e c i p r o c a t o r s  than  when alone.  S i m i l a r l y ,  they should be more 
l i k e l y  t o  suppres s  emotion s i g n a l s  i n  t h e  presence of p o t e n t i a l  
a g g r e s s o r s  -- va lue  in format ion  he lps  agg res so r s ;  i t  t e l l s  them 
what they  should t h r e a t e n  t o  k i l l ,  d e s t r o y ,  or p revent .  



a c o u s t i c  exp res s ion  of emotion i n  humans have been i n t e g r a t e d  

i n t o  our spec ies -spec i f  i c  language c a p a c i t y  i n  ways t h a t  

f a c i l i t a t e  t h e  communcation of va lues  and i n t e n t i o n s  (Cosmides, 1983) .  

P r o p o s i t i o n  4. One must be a b l e  t o  model t h e  va lues  of o t h e r  
i n d i v i d u a l s .  

I n  some ways, P ropos i t i on  4 i s  j u s t  t h e  f l i p  s i d e  of 

P ropos i t i on  3: One must have a  c o g n i t i v e  system capab le  of 

decoding communications of t h e  s o r t  desc r ibed  i n  P ropos i t i on  3. 

I n  a d d i t i o n  t o  t h i s ,  however, one ought t o  have l e a r n i n g  

mechanisms t h a t  a r e  s p e c i a l i z e d  f o r  p i ck ing  up i n c i d e n t a l  

i n£  ormation about  t h e  va lues  of p o t e n t i a l  i n t e r a c t a n t s  -- f o r  

do ing  "marketing research" .  I n  order  t o  propose an exchange f o r  

mutual b e n e f i t ,  one must have some not ion  of what kind of "i tem" 

t h e  o the r  i n d i v i d u a l  i s  l i k e l y  t o  value.  The i n d i v i d u a l  who i s  

well-equipped t o  do "marketing r e sea rchn  on p o t e n t i a l  

i n t e r a c t a n t s  w i l l  be a b l e  t o  suggest  f a r  more exchanges than t h e  

i n d i v i d u a l  who w a i t s  f o r  p o t e n t i a l  i n t e r a c t a n t s  t o  i n t e n t i o n a l l y  

announce t h e i r  p re fe rence  h i e r a r c h i e s .  

Because emotion s i g n a l s  f l a g  c o s t / b e n e f i t  in format ion ,  they 

should au toma t i ca l ly  r e c r u i t  a t t e n t i o n  and be d i f f i c u l t  t o  

ignore.  An e a r - s p l i t t i n g  scream should be more d i f f i c u l t  t o  

i gno re  than  an equa l ly  loud t r a i n  w h i s t l e ;  so£  t sobbing from t h e  

next  room should be harder  t o  ignore  than  t h e  loud  honk of a  c a r  

horn o u t s i d e .  A broad s m i l e  should r e c r u i t  more a t t e n t i o n  than  

c o n f i g u r a t i o n a l  changes i n  t a l l  g r a s s  a s  it i s  blown by t h e  wind 

o r  t h e  sound of a  motor s t a r t i n g  up.* A t t e n t i o n  should be more 

s u s t a i n e d  f o r  emotion s i g n a l s  emi t t ed  by a  p o t e n t i a l  i n t e r a c t a n t  

* Condit ioned s t i m u l i  l i n k e d  t o  even t s  producing l a r g e  c o s t s  o r  b e n e f i t s  
should a l s o  r e c r u i t  a t t e n t i o n ,  e.g., a  f i r e  engine s i r e n  on your s t r e e t .  



-- t h e  c r y  of a  f r i e n d  should r e c r u i t  more s u s t a i n e d  a t t e n t i o n  

t h a n  t h e  c r y  of a  s t r a n g e r .  

Not only should a t t e n t i o n  be drawn t o  emotion s i g n a l s ,  bu t  

o n e ' s  l e a r n i n g  mechanisms should be quick t o  pick up what t h e  

s i g n a l  r e f e r s  t o  -- what, e x a c t l y ,  t h e  person e m i t t i n g  t h e  s i g n a l  

is  r e a c t i n g  t o .  Th i s  imp l i e s  t h a t  our r e f e r e n t i a l  semant ics  ( s e e  

f o o t n o t e ,  p. 33) i nc ludes  "hypothesesn about  what kinds of even t s  

emotion s i g n a l s  a r e  l i k e l y  t o  r e f e r  t o  -- hypotheses  about  what 

o t h e r  i n d i v i d u a l s  a r e  l i k e l y  t o  value.  Having such hypotheses i s  

a l l  t h e  more important  because many nega t ive  emotion s i g n a l s  

r e f e r  t o  va lued  i t ems  t h a t  a r e  no t  p re sen t  or have not  happened, 

v a s t l y  compl ica t ing  t h e  t a s k  of a s s ign ing  a  r e f e r e n t .  When I am 

hungry, I moan because t h e  t h i n g  I va lue  -- food -- is nnt 

presen t .  You must i n f e r  my d e s i r e  f o r  food from my moan, even 

though t h e r e  is  no spat io- temporal ly  cont iguous event  i n  which 

t h e  s i g n a l  (my moan) and t h e  r e f e r e n t  ( food)  a r e  both p re sen t .  

Evolu t ionary  theory  provides  a  r i c h  h e u r i s t i c  base f o r  

deve loping  t h e o r i e s  about  what kinds of p re fe rence  in format ion  i s  

inc luded  i n  our r e f e r e n t i a l  semant ics .  Because humans a r e  t o o l  

u s e r s ,  p l anne r s ,  and coope ra to r s  who can invent  many a 1  t e r n a t i v e  

means f o r  r e a l i z i n g  a  p a r t i c u l a r  goa l ,  many s p e c i f i c  i t ems  of 

human p r e f e r e n c e  w i l l  d i f f e r  from c u l t u r e  t o  c u l t u r e  i n  ways t h a t  

depend on t h a t  c u l t u r e '  s technology,  p o l i t i c a l  s t r u c t u r e ,  and 

h i s t o r y .  T h i s  does no t  mean, however, t h a t  d e s i r e s  a r e  random. 

Evolu t ionary  theory  is r i f e  wi th  hypotheses r ega rd ing  what s t a t e s  

of a f f a i r s  t h e  t y p i c a l  human i s  l i k e l y  t o  p r e f e r  -- a few of 

t h e s e  a r e  l i s t e d  i n  Box 5.1. I n  a d d i t i o n  t o  being very  

incomplete ,  t h i s  list i s  extremely simple,  i n  t h a t  it assumes 



" a l l  e l s e  equa ln .  There a r e  complex i n t e r a c t i o n s  among t h e s e  

f a c t o r s  t h a t  evo lu t iona ry  theory  speaks t o .  Hence, a  " c o g n i t i v e  

l i s tn  i s  no t  enough: t h e  a lgo r i t hms  t h a t  gu ide  our market ing 

r e s e a r c h  should i n c l u d e  c o s t - b e n e f i t  a n a l y s i s  procedures  t h a t  

a l low one t o  t a k e  t h e s e  complex i t i e s  i n t o  account i n  modeling 

o t h e r  people '  s va lues .  

Although r e s e a r c h e r s  from B a r t l e t t  (1932) t o  Schank & 

Abelson (1977) have p o s i t e d  t h a t  pragmatic  in£  e rence  i s  guided by 

"schemas," "frames," o r  " s c r i p t s "  -- domain s p e c i f i c  i n f e r e n c e  

procedures  -- they  have provided l i t t l e  i n s i g h t  i n t o  t h e i r  

s p e c i f i c  conten t .  Using evo lu t iona ry  theory  a s  a  h e u r i s t i c  

rudder ,  t h e  system so  f a r  proposed ( d e f a u l t  hypotheses about  

t y p i c a l  human p re fe rence  h i e r a r c h i e s  p lus  procedures  f o r  

combining f a c t o r s )  p rovides  a  s t a r t i n g  p l a c e  f o r  e l u c i d a t i n g  t h e  

con ten t  of "motivat ion s c r i p t s n  -- a lgo r i thms  t h a t  gu ide  

pragmatic  i n f e r e n c e  about  human p re fe rence  and mot iva t ion .  

Motivat ion s c r i p t s  should be powerful and s o p h i s t i c a t e d ,  f o r  

t h e  a b i l i t y  t o  model o the r  peop le ' s  va lues  i s  u s e f u l  i n  a  wide 

v a r i e t y  of e v o l u t i o n a r i l y  important  s o c i a l  con tex t s ,  from s o c i a l  

exchange t o  a g g r e s s i v e  t h r e a t  t o  mate cho ice  t o  pa ren t ing .  They 

should prove t o  be s t r o n g  o r g a n i z a t i o n a l  f a c t o r s  i n  t h e  

c o n s t r u c t i o n  and r e c o n s t r u c t i o n  of memories. D e t a i l s  t h a t  a r e  

normally cons idered  i n s i g n i f i c a n t  should be more e a s i l y  r e c a l l e d  

when a c t i v a t e d  mot iva t ion  s c r i p t s  a l low them t o  be perce ived  a s  

c a u s a l l y  l i n k e d  t o  b i o l o g i c a l l y  s i g n i f i c a n t  v a r i a b l e s .  * 

* Owens, Bower, & Black, 1979, p re sen t  evidence of t h i s  kind. 
I n t e r e s t i n g l y  enough, t h e  most b i o l o g i c a l l y  s i g n i f i c a n t  
m o t i v a t i o n a l  theme (an unwanted pregnancy) e l i c i t e d  t h e  h ighes t  
r e c a l l  of mundane d e t a i l s  about  a  c h a r a c t e r ' s  day. 



Box 5.1 Typica l  Human P re fe rences  

The fo l lowing  i s  a  very  minimal l ist of events  and s t a t e s  of 
a f f a i r s  t h a t  t h e  t y p i c a l  human i s  l i k e l y  t o  p r e f e r ,  U else eaual; I 
have made no e f f o r t  t o  d i s t i n g u i s h  fundamental  g o a l s  from behaviors  o r  
t r a i t s  r e l i a b l y  p a i r e d  with  fundamental goa ls .  These p re fe rences  a r e  
sugges ted  by evo lu t iona ry  theory ;  however, only psychologica l  r e sea rch  
can e s t a b l i s h  which ones have been inco rpo ra t ed  i n t o  t h e  human 
m o t i v a t i o n a l  system. 

OFFSPRING: having o f f  s p r i n g  over bar renness ,  ' low c h i l d  m o r t a l i t y ,  
having a s  many of f  s p r i n g  a s  a v a i l a b l e  investment w i l l  a l low,  own over 
o t h e r ' s  o f f s p r i n g ,  k i n ' s  o f f s p r i n g  i n  propor t ion  t o  degree of 
r e l a t e d n e s s ,  k i n ' s  over u n r e l a t e d  offspri ' f lg,  f e r t i l e  c h i l d r e n ,  c h a s t i t y  
of daugh te r s  when males c o n t r o l  means of investment ,  sons good a t  
a c q u i r i n g  r e sou rces ,  resources  d i s t r i b u t e d  equa l ly  t o  g randch i ld ren  
( d i f f e r e n t  own c h i l d r e n ' s  p r e f e r e n c e ) ,  i n h i b i t i o n  from harming own, 
k i n ' s ,  and f r i e n d s '  o f f s p r i n g  ( i n  t h a t  o r d e r ) ;  MATING: ou tbreeding  over 
i n c e s t ,  s ex  over c e l i b a c y ,  a  pair-bonded mate; FEMALE MATING 
PREFERENCES: a  male who can i n v e s t  i n  her  o f f s p r i n g  over a  male who 
cannot ,  investment f i d e l i t y  i n  a  mate, s exua l  f i d e l i t y  ( e s p e c i a l l y  
i n s o f a r  a s  it i s  r e l a t e d  t o  investment f i d e l i t y )  , a  mate who i s  a l s o  
w i l l i n g  t o  i n v e s t  i n  her  k in ,  w i l l i n g n e s s  t o  fo rgo  a  ma le ' s  appearance 
i f  he i s  a  good i n v e s t o r ,  t h e  a b i l i t y  t o  l i v e  near  f ema le ' s  male k in ,  
be ing  s o l e  w i fe ,  be ing  f i r s t  w i f e  over being co-wif e ,  investment 
d i r e c t e d  a t  o n e ' s  own o f f s p r i n g  r a t h e r  than husband's o f f s p r i n g  by co- 
wi fe ,  having a  s i s t e r  a s  co-wif e  over s t r a n g e r  a s  co-wif e ,  marrying 
when she  i s  young, having l o v e r s  who i n v e s t  ( a s  long  a s  husband d o e s n ' t  
f i n d  o u t )  , a f f e c t i o n  more than sex;  MALE MATING PREFERENCES : p a t e r n i t y  
c e r t a i n t y ,  s exua l  f i d e l i t y  i n  wi fe ,  females whose appearance i s  
c h a r a c t e r i z e d  by cues  sugges t ing  high r ep roduc t ive  va lue  and/or 
f e r t i l i t y ,  o p p o r t u n i t i e s  f o r  sex wi th  o the r  females ,  marrying women a t  
peak of t h e i r  r ep roduc t ive  va lue ,  sex  ou t  of wedlock wi th  women a t  peak 
of t h e i r  f e r t i l i t y  ( female  f e r t i l i t y  peak being somewhat l a t e r  than 
peak r ep roduc t ive  v a l u e ) ,  sex  more than a f f e c t i o n  (except  w i t h  pos t -  
r ep roduc t ive  w i f e )  , having a s  many wives a s  a b i l i t y  t o  i n v e s t  w i l l  
bear ;  FOOD AND OTHER INVESTMENT: food over s t a r v a t i o n ,  f o r  k i n  over 
f r i e n d s  o r  s t r a n g e r s ,  f o r  f r i e n d s  over s t r a n g e r s ,  f o r  onese l f  i n  
p r e f e r e n c e  t o  o n e ' s  s i b  (up t o  po in t  determined by degree of 
r e l a t e d n e s s ) ,  w i l l i n g n e s s  t o  p r o t e c t  o f f s p r i n g ,  o the r  k i n  and f r i e n d s  
from p r e d a t o r s  ( i n  t h a t  o r d e r ) ;  SOCIALITY: having coope ra t ive  
r e l a t i o n s h i p s  ( f r i e n d s ) ,  r e c i p r o c a t i o n  over nonrec iproca t ion ,  a i d i n g  a  
f r i e n d  over a i d i n g  a  s t r a n g e r ,  c h e a t i n g  when it  w i l l  remain unde tec ted ,  
no t  be ing  o s t r a c i z e d  from o n e ' s  s o c i a l  group, own dea th  over dea th  of 
a l l  p o s s i b l e  o f f s p r i n g ,  w i l l i n g n e s s  t o  commit i n f a n t i c i d e  i f  keeping 
t h e  c h i l d  w i l l  r e s u l t  i n  t h e  l o s s  of o lde r  c h i l d ,  w i l l i n g n e s s  t o  k i l l  
one twin i f  keeping both w i l l  r e s u l t  i n  l o s s  of both,  power over 
powerlessness ,  ( f o r  males)  having powerful c o a l i t i o n a l  a l l i e s ,  b r o t h e r s  
over f r i e n d s  a s  a l l i e s ,  being aggres s ive ly  formidable ,  going t o  war 
when t h e  p r o b a b i l i t y  of ach iev ing  a  n e t  g a i n  i n  cap tured  women and 
r e sou rces  i s  s u f f i c i e n t l y  high,  going t o  war when wife ,  c h i l d r e n ,  and 
r e sou rces  a r e  t h r e a t e n e d  by o the r  males;  HEALTH: h e a l t h  over i n j u r y  or  
d i s e a s e ,  no t  having d i s e a s e d  per sons o r  t h e i r  e f f l u v i a  nearby, 
avoidance of d i sease-breeding  f i l t h ,  avoidance of decomposing bodies ,  
f r e s h  food over r o t t i n g  food,  avoidance of poisonous animals  ( s p i d e r s ,  
snakes ,  e t c . ) ,  avoidance of p reda to r s .  



V e r i d i c a l  r e c a l l  of s t o r i e s  t h a t  v i o l a t e  t h e  assumptions about  

human p r e f e r e n c e  i n s t a n t i a t e d  i n  our mot iva t ion  s c r i p t s  should be 

d i f f i c u l t .  Motivat ion s c r i p t s  should guide t h e  r e c o n s t r u c t i o n  of 

such s t o r i e s  d u r i n g  r e c a l l ,  d i s t o r t i n g  t h e  o r i g i n a l  s t o r y  i n  ways 

t h a t  make m o t i v a t i o n a l  sense.  I m p l i c i t  mo t iva t iona l  assumptions 

a r e  so  p e r v a s i v e  i n  human communication, t h a t  mot iva t ion  s c r i p t s  

w i l l  probably be an e s s e n t i a l  component of any a r t i f i c i a l  

i n t e l l i g e n c e  program t h a t  can u s e f u l l y  converse i n  a  n a t u r a l  

language. 

An emotion s i g n a l  should no t  only r e c r u i t  a t t e n t i o n  and 

a c t i v a t e  o n e ' s  own mot iva t ion  s c r i p t s ,  it should a rouse  one ' s  

c u r i o s i t y .  One would expec t  i nc reased  t endenc ie s  t o  observe t h e  

emotion-arousing event  and ask q u e s t i o n s  about  it. Crowds ga the r  

around f i g h t s ,  c h i l d r e n  fo l low f i r e  t r u c k s  t o  t h e  scene of a 

f i r e ,  on lookers  bombard p o l i c e  with  q u e s t i o n s  a t  t h e  scene of a  

crime. J o u r n a l i s t s  make a  p ro fe s s ion  of g a t h e r i n g  informat ion  

about  t h e  v a l u e s  and behavior  of people  who have a  l a r g e  impact 

on our l i v e s .  Motivation s c r i p t s  may guide  i n f e r e n c e s  about  what 

e x a c t l y  a  given emotion s i g n a l  r e f e r s  t o ,  but  it can do t h i s  only 

i f  it i s  f e d  conc re t e  informat ion.  The conc re t e  in format ion  one 

a c q u i r e s  by wi tnes s ing  an emotion-arousing event  f i l l s  i n  

parameter v a l u e s  i n  mot iva t ion  s c r i p t s ,  determining which d a t a  

s t r u c t u r e s  and i n f e r e n c e  procedures  a r e  a p p r o p r i a t e  i n  decoding 

t h e  r e a c t i n g  p e r s o n ' s  va lues .  * 

* There a r e ,  of course ,  o the r  good reasons f o r  be ing  c u r i o u s  
about  b i o l o g i c a l l y  s i g n i f i c a n t  even t s  -- e.g., you your se l f  might 
be con£ ron ted  wi th  t h e  same s i t u a t i o n  a t  some po in t .  However, 
when such even t s  impact p o t e n t i a l  i n t e r a c t a n t s  they  should be 
especiallv i n t e r e s t i n g  -- Nightly News coverage of a  f i r e  a t  your 
ne ighbor ' s  house verus  a  f i r e  i n  Charlestown; a  f i s t  f i g h t  i n  t h e  
h a l l s  of William James ve r sus  a  f i s t  f i g h t  i n  Southie .  



Acquir ing informat ion  about  t h e  v a l u e s  of p o t e n t i a l  

i n t e r a c t a n t s  is ,  i n  i t s e l f ,  va luable .  Decoding t h e  v a l u e  systems 

of p o t e n t i a l  i n t e r a c t a n t s  i s  t h e r e f o r e  l i k e l y  t o  become a  

c o o p e r a t i v e  e n t e r p r i s e  i n  i t s e l f .  We even have a  name f o r  such 

exchanges of in format ion  and " a n a l y s i s "  -- goss ip .  Gossip i s  

u s u a l l y  about  s i t u a t i o n s  t h a t  cause emotional r e a c t i o n s  i n  

p o t e n t i a l  i n t e r a c t a n t s  -- exac t ly  t h e  kind of s i t u a t i o n s  t h a t  

p rovide  a  window i n t o  someone's va lues .  The more b i o l o g i c a l l y  

s i g n i f i c a n t  t h e  i n £  ormation,  t h e  " h o t t e r "  t h e  goss ip :  Events 

i nvo lv ing  s e x ,  pregnancy, f i g h t s ,  w i n d f a l l s ,  and dea th  should be 

p a r t i c u l a r l y  "hot"  t o p i c s ,  e s p e c i a l l y  when they  s i g n a l  a  change 

i n  someone's needs,  va lues ,  or  c a p a c i t y  t o  confer  b e n e f i t s .  Hot 

g o s s i p  should be p a r t i c u l a r l y  i n t e r e s t i n g  and e a s i l y  remembered. 

Gossip about  people  who can have a  l a r g e  impact on one ' s  wel l -  

be ing  should  be e s p e c i a l l y  i n t e r e s t i n g ;  g o s s i p  about  people  one 

does  no t  know should be e s p e c i a l l y  boring.  

The l e a r n i n g  mechanisms t h a t  gu ide  our market ing r e sea rch  

should produce person  - s ~ e c l f l c  . . models of t h e  p re fe rences  and 

mot iva t ions  of p o t e n t i a l  and a c t u a l  i n t e r a c t a n t s .  General  

mot iva t ion  s c r i p t s  h e l p  b u i l d  person-spec i f ic  p r e f e r e n c e  models; 

t h e s e  become more e l a b o r a t e d  t h e  more c o n t a c t  one has  wi th  t h a t  

p a r t i c u l a r  person. A s  t h i s  happens, i n f e rences  drawn from a  

pe r son - spec i f i c  model w i l l  g ene ra t e  more a c c u r a t e  i n t e r p r e t a t i o n s  

of t h a t  p e r s o n ' s  behavior and emotion s i g n a l s  than  i n f e r e n c e s  

drawn from t h e  g e n e r a l  mot iva t ion  s c r i p t s .  

It  would be u s e l e s s  f o r  i n £  ormation about  t h e  p re fe rences  of 

d i f f e r e n t  i n d i v i d u a l s  t o  be s t o r e d  t o g e t h e r  i n  a  semant ic  

network, f i l e d  under "p re fe rencesn  or  "values .  " L i k e  in format ion  



about  an i n d i v i d u a l ' s  h i s t o r y  of r e c i p r o c a t i o n ,  a  model of an 

i n d i v i d u a l ' s  p re fe rences  and mot iva t ions  should be f i l e d  under 

h i s  or  her "name. " When t h e  oppor tun i ty  t o  a c q u i r e  more 

p re fe rence  in format ion  about  an i n d i v i d u a l  a r i s e s ,  t h e  model 

a p p r o p r i a t e  t o  t h a t  i n d i v i d u a l  must be e a s i l y  r e t r i e v e d ,  no t  j u s t  

any per son-model , or a  model of aver age preference .  "Aver ag ing"  

t h e  f a c t  t h a t  one person p r e f e r s  Z t o  W but  another  person 

p r e f e r s  W t o  Z i n t o  one model of "average" p re fe rence  does no t  

enhance one ' s  a b i l i t y  t o  engage i n  s o c i a l  exchange.* Learning 

"Smith va lues  W more than  X more than  Y more than  Z n ,  and 
'Jones v a l u e s  Z more than  X more than  Y more than  W" 

i s  u s e l e s s  u n l e s s  it i n c r e a s e s  your a b i l i t y  t o  make o f f e r s  t h a t  

maximally b e n e f i t  you given limits immsed  hy what Smith pr 

Jones  mx dJLbg a c c e ~ t .  Of fe r ing  W t o  Smith i s  more l i k e l y  

t o  induce him t o  g i v e  you Y t han  o f f e r i n g  him Z ;  e x a c t l y  t h e  

r e v e r s e  i s  t r u e  of Jones .  I f  you va lue  Z more than W ,  you a r e  

b e t t e r  o f f  making Smith an o f f e r  ; i f  you va lue  W more than  Z ,  

then  s t r i k e  a  d e a l  with Jones .  The proper d e c i s i o n  can be made 

only i f  per son-specif  i c  p re fe rence  informat ion can be 

convenien t ly  r e t r i e v e d .  

P ropos i t i on  5. Human a lgo r i t hms  r e g u l a t i n g  s o c i a l  exchange 
should no t  be t o o  c l o s e l y  t i e d  t o  p a r t i c u l a r  
items of exchange. 

That t o o l s ,  informat ion about  t o o l  making, and p a r t i c i p a t i o n  

i n  oppor tun i s t  i c a l l y - c r e a t e d ,  coord ina ted  behav io ra l  r o u t i n e s  

were important  items f o r  exchange has  i m p l i c a t i o n s  f o r  t h e  

* Although n o t i n g  t h a t  most people  i n  your c u l t u r e  p r e f e r  W t o  Z 
might enhance your a b i l i t y  t o  recognize  and p a r t i c i p a t e  i n  s o c i a l  
exchanges wi th  new i n t e r a c t a n t s .  One might expect  such c u l t u r e -  
s p e c i f i c  in format ion  t o  be inco rpo ra t ed  i n t o  t h e  " t y p i c a l  human" 
mot iva t ion  s c r i p t s .  



s t r u c t u r e  of human c o g n i t i v e  a lgo r i t hms  r e g u l a t i n g  s o c i a l  

exchange. The more l i m i t e d  t h e  range of i t ems  exchanged, t h e  

more s p e c i f i c  t h e  a lgo r i t hms  r e g u l a t i n g  exchange can be. For 

example, t h e  items exchanged i n  a  c l e a n i n g  f i s h  symbiosis  can be 

d i r e c t l y  s p e c i f i e d  i n  t h e  a lgo r i t hms  r e g u l a t i n g  t h e  exchange. 

The h o s t  f i s h  is  s p e c i f , i c a l l y  programmed t o  d i s c r i m i n a t e  c l eane r  

f i s h e s  from s i m i l a r  looking  prey i tems,  and, upon recogniz ing  
' I  

one, t o  r e f r a i n  from e a t i n g  it. The c l eane r  f i s h  i s  s p e c i f i c a l l y  

programmed t o  d i s c r i m i n a t e  a  hos t  f i s h  from o the r  l a r g e ,  

p reda to ry  f i s h ,  and, upon recogniz ing  one, t o  approach and e a t  

i t s  e c t o p a r a s i t e s  ( T r i v e r s ,  1971) .  Whereas t h e  exchange 

a lgo r i t hms  of o t h e r  organisms can be s p e c i f i c  t o  t h e  r e l a t i v e l y  

few i tems  they  exchange, human a lgo r i t hms  r e g u l a t i n g  s o c i a l  

exchange should be a b l e  t o  t a k e  a  wide v a r i e t y  of i n p u t  i t ems ,  a s  

l o n g  a s  t h e s e  i t ems  a r e  ge rce ived  a s  c o s t s  and b e n e f i t s  t o  t h e  

i n d i v i d u a l s  involved  i n  t h e  exchange. 

However, some i t ems  should be more r e a d i l y  perce ived  a s  

c o s t s  and b e n e f i t s  -- those  f o r  which t h e  pe rce ive r  can a s c e r t a i n  

a  c l e a r  c a u s a l  l i n k  t o  b i o l o g i c a l l y  s i g n i f i c a n t  v a r i a b l e s  l i k e  

o f f s p r i n g ,  k in ,  sex ,  food, s a f e t y ,  s h e l t e r ,  p r o t e c t i o n ,  

a g g r e s s i v e  f  o r m i d a b i l i t y  , and dominance. For example, a  Mr. 

Michael P a s t o r e  of D a l l a s  r e c e n t l y  made t h e  fo l lowing  comment i n  

an i n t e r v i e w  with Tbr: Wall S t r e e t  Journal: 

"I never pay f o r  d inner  with  anyth ing  o t h e r  than my 
[American Express]  Platinum Card when I ' m  on a  f i r s t  
d a t e , "  s a y s  t h e  30-year-old seafood impor te r ,  f l a s h i n g  
h i s  p l a s t i c  s l i v e r  i n s i d e  t h e  g l i t z y  Acapulco Bar. 
"Women a r e  r e a l l y  a t t r a c t e d  t o  t h e  succes s  t h a t  my ca rd  
r ep re sen t s . "  ( " P r e s t i g e  ca rds :  For b i g  bucks and b i g  
egos.  " JWJ. S t r e e t  Jou rna l ,  Apr i l  1 7 ,  1985, p. 35.) 

Mr. P a s t o r e  pe rce ives  a  c l e a r  c a u s a l  l i n k  between h i s  " p l a s t i c  



s l i v e r  " and a  b i o l o g i c a l l y  s i g n i f i c a n t  v a r i a b l e :  t h e  a b i l i t y  t o  

a t t r a c t  s exua l  p a r t n e r s .  H i s  pe rcep t ion  t h a t  a  Platinum Card can 

a t t r a c t  s exua l  p a r t n e r s  i s  based, i n  t u r n ,  on t h e  pe rcep t ion  t h a t  

owning one i s  c a u s a l l y  l i nked  t o  a  v a r i a b l e  t h a t  i s  b i o l o g i c a l l y  

s i g n i f i c a n t  t o  females  i n  choosing male sexua l  p a r t n e r s  -- t h e  

a b i l i t y  t o  acc rue  r e s o u ~ c e s .  * Knowing t h i s ,  one should r e a d i l y  

assume t h a t  Mr. P a s t o r e  pe rce ives  owning an American Express 

Platinum Card a s  a  benefit, and t h a t  i f  he d i d  not  own one he 

would probably be w i l l i n g  t o  g i v e  up o t h e r  i t ems  i n  order  t o  

a c q u i r e  one. I t  i s  a  s u i t a b l e  i t e m  f o r  s o c i a l  exchange. 

5.3.2 The grammar of s o c i a l  c o n t r a c t s  

A grammar of s o c i a l  c o n t r a c t s  s p e c i f i e s  t h e  p r o p e r t i e s  t h a t  

must be embodied by a  Darwinian a lgor i thm f o r  reasoning  about  

s o c i a l  exchange. I t  i n c o r p o r a t e s  t h e  s t a t e g i c  c o n s t r a i n t s  

o u t l i n e d  i n  5.1 and t h e  e c o l o g i c a l  c o n s t r a i n t s  o u t l i n e d  i n  5.2 

J u s t  a s  a  grammar of t h e  Engl ish language i s  a  s e t  of r u l e s  

f o r  d i s t i n g u i s h i n g  well-formed sen tences  from i l l - formed 

sen tences ,  a  grammar of s o c i a l  c o n t r a c t s  i s  a  s e t  of r u l e s  f o r  

d i s t i n g u i s h i n g  well-formed s o c i a l  c o n t r a c t s  from i l l - formed 

s o c i a l  c o n t r a c t s .  I t  inc ludes  t h e  s e t  of assumptions about  t h e  

r u l e s  governing s o c i a l  exchange t h a t  must somehow be i n c a r n a t e d  

i n  t h e  psychologica l  mechanisms of both p a r t i c i p a n t s .  Without 

t h e s e  assumptions,  much of what people  say ,  mean, and i n t e n d  t o  

do i n  exchange s i t u a t i o n s  could no t  be understood o r  a n t i c i p a t e d ,  

because a l l  t h e  necessary  s p e c i f i c a t i o n s  a r e  no t  s p e l l e d  o u t  

* I n  f a c t ,  c r o s s - c u l t u r a l  evidence i s  accumulating t h a t  i n d i c a t e s  
t h a t  a  p o t e n t i a l  ma te ' s  a b i l i t y  t o  acc rue  resources  i s  more 
important  t o  women than  t o  men, j u s t  a s  evo lu t iona ry  theory  
p r e d i c t s  (Buss, i n  p r e s s ) .  



d i r e c t l y  i n  speech. Th i s  grammar c r e a t e s  t h e  "cohesion of 

d i scour se"  (Wason & Johnson-Laird, 1972, p. 9 2 ) ,  and t h e  cohesion 

of behavior ,  i n  i n t e r a c t i o n s  i nvo lv ing  uncoer ced exchange. I t  

c o n s t i t u t e s  t h e  procedura l  knowledge t h a t  i n d i v i d u a l s  must s h a r e  

i n  order  t o  communicate t h e i r  i n t e n t i o n s  t o  o t h e r s  i n  t h i s  

p a r t i c u l a r  kind of n e g a t i a t i v e  i n t e r a c t i o n  ( s e e  Cosmides, 1983) . 
Unlike t h e  exchange a lgo r i t hms  of c l eane r  f i s h e s  o r  even 

baboons, human a lgo r i t hms  f o r  r e g u l a t i n g  s o c i a l  exchange should 

be item-independent: they  should r ep re sen t  i t ems  of exchange a s  

c o s t s  and b e n e f i t s  t o  t h e  p a r t i c i p a n t s ,  and o p e r a t e  on those  

r ep re sen t - a t i ons  ( s e e  5.2; P ropos i t i on  5 ) .  The proposed grammar 

of s o c i a l  c o n t r a c t s  i s  t h e r e f o r e  expressed l a r g e l y  i n  

cost /benef  i t terminology. 

The i t ems  va lued  by our hominid a n c e s t o r s  were c o r r e l a t e d  

wi th  c o s t s  and b e n e f i t s  i n  t h e i r  i n c l u s i v e  f i t n e s s ;  o therwise  

s o c i a l  exchange could no t  have evolved. The s t r a t e g i c  ex igenc ie s  

of exchanging i t ems  t h a t  had r e a l  e f f e c t s  on t h e  i n c l u s i v e  

f i t n e s s  of t h e  exchangers s e l e c t e d  f o r  a lgo r i t hms  programmed wi th  

a  p a r t i c u l a r  s e t  of cost/benef it r e l a t i o n s  ( s e e  5  .l) . These 

r e l a t i o n s  can be expected t o  r e g u l a t e  how we t h i n k  about  s o c i a l  

exchange, even i f  t h e  i t ems  we va lue  today a r e  no longer  

c o r r e l a t e d  wi th  our i n c l u s i v e  f i t n e s s .  The grammar of s o c i a l  

c o n t r a c t s  s p e c i f i e s  t h e s e  c o s t / b e n e f i t  r e l a t i o n s .  

* * * 

What must P  and Q s t a n d  f o r  i f  t h e  sen tence  " I f  P then  Q" i s  

t o  i n s t a n t i a t e  a  well-formed s o c i a l  c o n t r a c t ?  

To make t h e  d i s c u s s i o n  conc re t e ,  l e t ' s  f i l l  i n  some va lues  

f o r  P  and Q i n  t h e  o f f e r  "If P  then  Q". L e t ' s  say I o f f e r  you 



t h e  fo l lowing  c o n t r a c t :  " I f  you approve my t h e s i s ,  then I ' l l  g i v e  

you a  m i l l i o n  d o l l a r s . "  (Thought I ' d  g e t  your a t t e n t i o n .  1t's 

no t  a  s i n c e r e  o f f e r  though -- s e e  t h e  no t ion  of a  " s i n c e r e  o f f e r "  

below.) P  s t a n d s  f o r  "you approve my t h e s i s n  and Q s t a n d s  f o r  

" I ' l l  g i v e  you a  m i l l i o n  d o l l a r s . "  Likewise, not-P s t a n d s  f o r  

"you do n o t  approve my t h e s i s n  and not-Q s t a n d s  f o r  " I  do n o t  

g i v e  you a  m i l l i o n  d o l l a r s " .  

A t  t h e  t ime of my o f f e r  , but  independent of it, you have a  

c e r t a i n  l e v e l  of "well-being" and c e r t a i n  e x p e c t a t i o n s  about  t h e  

f u t u r e ,  a l l  of which p l ay  some p a r t  i n  determining what you 

would, a t  t h i s  p o i n t ,  cons ider  t o  be of value.  C a l l  t h i s  

b a s e l i n e  your ze ro  l e v e l  u t i l i t y .  For s i m p l i c i t y ' s  sake ,  l e t  u s  

assume t h a t  (1) va lue  i s  s u b j e c t i v e ,  and ( 2 )  t h e  i n d i v i d u a l  is 

t h e  f i n a l  a r b i t e r  of what he or  she f i n d s  va luable .  Natura l  

s e l e c t i o n  theo ry  does have something t o  say about  what kinds of 

i t ems  and s t a t e s  most humans w i l l  cons ider  v a l u a b l e  ( i . e . ,  about  

p r e f e r e n c e s  and mot iva t ions ;  s e e  P ropos i t i ons  4 and 5 ) ,  bu t  t h a t  

i s  i r r e l e v a n t  f o r  t h i s  a n a l y s i s .  

What c o n d i t i o n s  must hold f o r  you t o  accep t  my o f f e r ?  

L e t  us cons ider  what cond i t i ons  must hold f o r  you t o  accep t  

my o f f e r .  Your z e r o  l e v e l  u t i l i t y  b a s e l i n e  i s  de r ived  from a  

v a s t  number of cond i t i ons  and expec ta t ions  about  t h e  s t a t e  of t h e  

world. I n  t h e  absence of my o f f e r ,  one of t hose  expec ta t ions  

about  t h e  f u t u r e  must be not-Q -- you do no t  expec t  t o  be 

r e c e i v i n g  S l m  from me. I f  not-Q comes t o  pass ,  your u t i l i t y  

l e v e l  w i l l  no t  have moved from your zero  l e v e l  b a s e l i n e ,  0 (you) .  

Q -- r e c e i v i n g  Slm from me -- must be something t h a t  you 



cons ider  t o  be a  b e n e f i t .  An "item" -- an a c t ,  e n t i t y ,  or  s t a t e  

of af  f  a i r s  -- i s  a  BENEFIT TO YOU (B(y0u) ) i f ,  and only i f ,  it 

i n c r e a s e s  your u t i l i t y  above your ze ro  l e v e l  base l ine .*  L e t ' s  

say you va lue  having a  m i l l i o n  d o l l a r s  (Q)  more than  you va lue  

no t  having a  m i l l i o n  d o l l a r s  (not-Q) ; with  a  m i l l i o n  d o l l a r s  you 

could  f e e d  t h e  s t a r v i n g  masses, s a i l  a  yacht  t o  T a h i t i ,  whatever. 

Then Q -- having a  m i l l i o n  d o l l a r s  -- c o n s t i t u t e s  a  b e n e f i t  t o  

you. You w i l l  no t  accept  my o f f e r  un le s s ,  a t  t h e  t ime of 

acceptance ,  you b e l i e v e  t h a t  Q c o n s t i t u t e s  a  b e n e f i t  t o  you. 

Using te rms  d e f i n e d  wi th  r e s p e c t  t o  your va lues  ( r a t h e r  than  

mine ) ,  we can rephrase  my o f f e r  a s :  " I f  P then  B(you) ."  

An i t e m  is  a  COST TO YOU (C(you))  i f ,  and only i f ,  it 

d e c r e a s e s  your u t i l i t y  below your zero  l e v e l  base l ine .**  I n  my 

o f f e r ,  P  -- approving my t h e s i s  -- is t h e  i tem t h a t  I have made 

my o f f e r  of B (you) con t ingen t  upon. Usually,  P w i l l  be something 

t h a t  you would no t  do i n  t h e  absence of an inducement; o therwise ,  

I would be i n c u r r i n g  a  c o s t  (g iv ing  up Q, t h e  m i l l i o n  d o l l a r s )  by 

making t h e  o f f e r  ( i f  you were going t o  approve my t h e s i s  anyway 

it would be s i l l y  of me t o  o f f e r  you t h e  m i l l i o n  d o l l a r s ) . * * *  I f  

P  i s  nn-t, something you expected t o  do i n  t h e  absence of my o f f e r ,  

* Presumably t h e r e  a r e  c o s t s  and b e n e f i t s  a s s o c i a t e d  with  any 
a c t i o n .  More p r e c i s e l y ,  B(you) is a  n e t  b e n e f i t  -- t h e  b e n e f i t s  
t o  you of r e c e i v i n g  $lm a r e  g r e a t e r  than t h e  c o s t s  t o  you of 
r e c e i v i n g  $lm. 

** Again, t h i s  i s  a  n e t  c o s t  -- t h e  c o s t  t o  you of approving my 
t h e s i s  i s  g r e a t e r  than t h e  b e n e f i t  t o  you of approving my t h e s i s .  

*** P does no t  have t o  be a  C(you) f o r  you t o  accept  my c o n t r a c t ,  
a l though I must B e l i e v e  t h a t  it i s  a  C (you) i n  order  t o  o f f e r  t h e  
c o n t r a c t  i n  t h e  f i r s t  p lace .  You could be t r y i n g  t o  "snooker" me 
i n t o  o f f e r i n g  t h i s  c o n t r a c t  by dissembling about  your r e a l  
i n t e n t i o n s .  Perhaps you have been planning t o  approve my t h e s i s  
a l l  a long,  bu t  l e d  me t o  b e l i e v e  t h a t  you a r e  no t  planning t o  
approve it so  I would make you an o f f e r .  See below: "Snookering" 



then ,  i n  your va lue  system, not-P (no t  approving my t h e s i s )  is 

p a r t  of your z e r o  l e v e l  b a s e l i n e ,  0 (you) . T h i s  means t h a t  i f  

not-P comes t o  pass ,  you w i l l  no t  have moved from your zero  

u t i l i t y  b a s e l i n e  -- you w i l l  be no worse of f  than  i f  my o f f e r  had 

never been made. L e t ' s  say t h a t  my t h e s i s  i s  t e r r i b l e  and 

approving such a  work w w l d  v i o l a t e  your e t h i c a l  s t anda rds ,  cause 

you t o  r i s k  l o s i n g  your t enu re ,  be t h e  f i r s t  s t e p  i n  t h e  downfal l  

of Western civilization...whatever. Then P -- approving my 

t h e s i s  -- dec reases  your u t i l i t y  and i s  t h e r e f o r e  a  c o s t  t o  you, 

C(y0u) 

S t a t e d  i n  te rms  of vour va lue  system, my o f f e r  can now be 

rephrased  a s  " I f  C(you) then  B(you)".  But o the r  c o n d i t i o n s  must 

hold be fo re  you w i l l  accept  my o f f e r .  There i s  a  c o n s t r a i n t  on 

t h e  magnitudes ( a b s o l u t e  v a l u e s )  of B and C,  namely, B(you) > 

C (you) , o r ,  e q u i v a l e n t l y ,  B(you) minus C (you) > 0. W e  w i l l  c a l l  

B(you) minus C(you) your " p r o f i t  margin". For you t o  accept  my 

o f f e r ,  a  m i l l i o n  d o l l a r s  must be more of a  b e n e f i t  t o  you than  

approving a  t e r r i b l e  t h e s i s  i s  a  c o s t .  I f  t h i s  i s  not  t h e  ca se  

t h e r e  would be no po in t  i n  your e n t e r i n g  i n t o  t h e  c o n t r a c t ;  it 

would no t  i n c r e a s e  i n  your u t i l i t y .  The g r e a t e r  t h e  magnitude of 

B minus C ( t h e  g r e a t e r  your p r o f i t  marg in) ,  t h e  more a t t r a c t i v e  

t h e  c o n t r a c t  w i l l  appear (an o f f e r  of one m i l l i o n  d o l l a r s  f o r  

approva l  of my t h e s i s  i s  more a t t r a c t i v e  than  an o f f e r  of one 

thousand d o l l a r s )  . A c o n t r a c t  t h a t  reversed  t h i s  c o n s t r a i n t  

(such t h a t  C>>B)  sounds perverse .  For example, I doubt anyone 

would be s i l l y  enough t o  make t h e  o f f e r :  " I f  you break your arm 

then  I ' l l  g i v e  you a  penny." I n  f a c t ,  Fillenbaum (1976) found 

t h a t  s u b j e c t s  cons ider  such o f f e r s  " ex t r ao rd ina ry"  75% of t h e  



t ime,  compared t o  a  13% r a t e  f o r  o f f e r s  t h a t  f i t  t h e  c o n s t r a i n t s  

d e s c r i b e d  above. 

What c o n d i t i o n s  must hold f o r  me t o  be w i l l i n g  t o  make an o f f e r ?  

We can a l s o  cons ider  t h e  c o n t r a c t  from t h e  po in t  of view of 

t h e  person o f f e r i n g  it, i n  t h i s  case ,  me. What cond i t i ons  m u s t  

ho ld  f o r  m e  t o  be w i l l i n g  t o  o f f e r  a  c o n t r a c t ?  F i r s t ,  I must 

b e l i e v e  t h a t  not-P (your no t  approving my t h e s i s )  w i l l  come t o  

p a s s  i f  I do no t  make t h e  o f f e r .  T h i s  means t h a t  not-P i s  a  

component of my zero  l e v e l  base l ine :  i f  not-P comes t o  pass ,  my 

u t i l i t y  l e v e l  w i l l  no t  have changed. Second, I must want P -- i n  

my va lue  system, having my t h e s i s  approved must i n c r e a s e  my 

u t i l i t y ,  it must be a  BENEFIT TO ME (B(me)) .  Thi rd ,  not-Q -- not  

g i v i n g  you S l m  -- usua l ly  w i l l  be p a r t  of my zero  l e v e l  b a s e l i n e ,  

O(me); i f  you do no t  accept  my o f f e r ,  I do no t  p lan  on g iv ing  you 

S l m ,  and i f  not-Q comes t o  pass ,  I w i l l  no t  have moved from my 

ze ro  u t i l i t y  base l ine .*  Fourth ,  i f  not-Q is p a r t  of my zero  

b a s e l i n e ,  then Q -- g i v i n g  you $lm -- r e p r e s e n t s  a  dec rease  i n  my 

u t i l i t y  and i s  t h e r e f o r e  a  COST TO ME (C(me)) .  F i f t h ,  l i k e  you, 

I w i l l  no t  e n t e r  i n t o  t h e  c o n t r a c t  ( o f f e r  it i n  t h e  f i r s t  p l a c e )  

u n l e s s  B(me) > C (me) ( u n l e s s  g e t t i n g  my t h e s i s  approved i s  worth 

more t o  me than  r e l i n q u i s h i n g  t h e  m i l l i o n  d o l l a r s ) .  

I n  o t h e r  words, I want P, and I am w i l l i n g  t o  g i v e  up Q t o  

g e t  you t o  do P ;  bu t  I am not  w i l l i n g  t o  g i v e  up Q without  

g e t t i n g  P. ( I  want you t o  approve my t h e s i s  and I am w i l l i n g  t o  

* not-Q be ing  p a r t  of my ze ro  l e v e l  b a s e l i n e  i s  no t  a  necessarv 
c o n d i t i o n  f o r  my making an o f f e r ,  but  i t  i s  necessary  t h a t  you 
b e l i e v e  it i s  p a r t  of my zero  b a s e l i n e  i f  you a r e  t o  accep t  my 
o f f e r .  Unknown t o  you, I might i n t end  t o  g i v e  you $lm 
r e g a r d l e s s ,  bu t  want t o  g e t  a s  much a s  I can i n  r e t u r n .  See 
below: "Snookering." 



g i v e  up $lm f o r  t h a t  approval ;  bu t  I am not  w i l l i n g  t o  g i v e  up 

my $lm wi thou t  your approving my t h e s i s . )  

I n  your va lue  system, " I f  P then  Q" t r a n s l a t e s  t o :  

" I f  C(you) then  B(you) ."  

( " I f  I ( t h e s i s  r e a d e r )  i ncu r  t h e  c o s t  of approving Leda 's  t h e s i s ,  
then  I w i l l  g e t  t h e  b e n e f i t  of r ece iv ing  $lm from Leda".) 

However, i n  my va lue  system t h e  same o f f e r  t r a n s l a t e s  t o :  

" I f  B (me) then  C (me) ." 
( " I f  I (Leda) g e t  t h e  b e n e f i t  of your approving my t h e s i s ,  

then  I w i l l  i ncu r  t h e  c o s t  of r e l i n q u i s h i n g  my $lm t o  you. " )  

A s  you can s e e ,  P  r e p r e s e n t s  a  d i f f e r e n t  u t i l i t y  l e v e l  t o  me than  

it does t o  you. D i t t o  f o r  Q. I n  a  well-formed s o c i a l  c o n t r a c t  

-- a  c o n t r a c t  t h a t  I am w i l l i n g  t o  o f f e r  and you a r e  w i l l i n g  t o  

a c c e p t  -- t h e  u t i l i t y  l e v e l s  a s s o c i a t e d  with  P  and Q a r e  t hose  

shown i n  Table  5.2.  

Table  5.2 Cost /Benefi t  t r a n s l a t i o n  of my o f f e r  i n t o  your va lue  
system and mine. 

My o f f e r :  " I f  P then Q n 

( " I f  you approve my t h e s i s  then  I ' 11 g i v e  you $lmW) 

Your p o i n t  My p o i n t  
of view of view 

P  (you approve my t h e s i s )  C ( Y O U )  B(me) 

not-P (you do n o t  approve my t h e s i s )  O(you) 0  (me) 

Q ( I  g i v e  you my $lm) B ( Y O U )  C (me) 

not-Q ( I  do no t  g i v e  you my $lm) 0  (YOU 0 (me) 

An o f f e r  i s  no t  e n t i r e l y  symmetrical ,  however. Suppose 

t h e r e  were some way of equa t ing  va lue  systems. Although B > C 

f o r  both of us (or  e l s e  w e  would no t  both agree  t o  t h e  c o n t r a c t ) ,  
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P (approving my t h e s i s )  might be a smal le r  c o s t  t o  you than  Q 

( g i v i n g  up $lm t o  you) i s  t o  me (or  v i c e  v e r s a ) .  Likewise,  Q 

might be a l a r g e r  b e n e f i t  t o  you than P i s  t o  me. These 

a s syme t r i e s  may l e a d  t o  a d i f f e r e n c e  i n  t h e  magnitude of our 

p r o f i t  margins ( B  minus C ) .  Unequal p r o f i t  margins i n v i t e  

barga in ing:  you a t tempt  t o  i n c r e a s e  your " p r o f i t  margin" by 

p a r i n g  down mine, and v i c e  ve r sa .  Bargaining r e s u l t s  i n  a zero  

sum game a s  l ong  a s  both our p r o f i t  margins a r e  p o s i t i v e  because 

more B(you) per  u n i t  C (you) corresponds t o  more C(me) per  u n i t  

B(me). (See Figure  5.3; f o r  a f u l l e r  account of t h e s e  ba rga in ing  

r e l a t i o n s  and t h e i r  psychologica l  seque lae ,  s e e  Tooby, 1975) . 
However, a s  l o n g  a s  your p r o f i t  margin i s  g r e a t e r  than zero ,  it 

i s  i n  your i n t e r e s t  t o  accep t  my o f f e r ,  reaardless nf ~ Q X  larae 

my arofit marain i& (and v i c e  v e r s a ) .  I f  B > C f o r  both of u s ,  

we have both b e n e f i t e d  from t h e  exchange. For t h i s  reason ,  I 

cons ider  t h e  term " s u b t l e  chea t ing" ,  which T r i v e r s  (1971) uses  t o  

d e s c r i b e  an i n t e r a c t i o n  i n  which p r o f i t  margins a r e  unequal,  t o  

be a misnomer. "Under-reciprocating" i s  a more a p p r o p r i a t e  term; 

"chea t ing"  should  be r e se rved  f o r  t h e  v i o l a t i o n  of a c o n t r a c t .  

Snooker i ng 

There is  a joke t h a t  runs  l i k e  t h i s :  

A man from ou t  of town walks up t o  a woman and s a y s  " I f  you 
s l e e p  wi th  me 3 t imes  I ' l l  g i v e  you $15,000." She i s  ha rd  
up f o r  cash ,  so  she agrees .  Af te r  each s e s s i o n  he pays her  
t h e  money he promised. The woman dec ides  t h i s  i s  an easy 
way t o  make money, so a f t e r  she has  been pa id  t h e  f u l l  
$15,000 she  a s k s  him i f  he would l i k e  t o  con t inue  t h e  
arrangement. He says  he c a n ' t  because he must r e t u r n  home 
t h e  next  day. She a s k s  "Where's home?" "Oshkosh, " he 
r e p l i e s .  "Oh!" she  says ,  "That ' s  where my mother l i ves ! "  He 
answers,  "Yes, I know. She gave me $15,000 t o  d e l i v e r  t o  you. " 

The woman i n  t h e  joke has  been "snookered." 



Figure 5.3 Haggling over the p r ice  of a  used car.  Adapted from Tooby, 1975* 
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* V ( B )  represents  the  value of the  used car  t o  the  buyer; i f  the buyer could 
get  the  car  for  f r e e  (C(buyer) = pr ice  = 0 )  then B(buyer)=V(B), the c a r ' s  
i n t r i n s i c  value t o  the  buyer. The b-b-b l i n e  shows how the po t en t i a l  
buyer 's  p r o f i t  margin changes a s  a function of pr ice;  the  higher the p r i ce  
he pays, the lower h i s  p r o f i t  margin ( V ( B )  - p r i c e ) .  B, the point where 
t h i s  l i n e  i n t e r s e c t s  the  x-axis, is  the  buyer 's  breakeven point ,  the p r ice  
a t  which h i s  p r o f i t  margin i s  zero. The buyer makes a prof i t  i f  he pays any 
p r i ce  less than B. V(S) represents the value of the  used car  t o  the s e l l e r ;  
i f  the s e l l e r  gives it away (B(sel1er ) =price=O) , then C ( s e l l e r  ) = V ( S )  , the 
c a r ' s  i n t r i n s i c  value t o  the s e l l e r .  The s-s-s l i n e  shows how the s e l l e r ' s  
p r o f i t  margin changes a s  a function of pr ice;  the  higher the p r ice  he ge t s ,  
the  higher h i s  prof i t  margin (p r i ce  - V(S) ) . S is  the  s e l l e r ' s  breakeven 
po in t ,  the p r i ce  a t  which h i s  p r o f i t  margin i s  zero. The s e l l e r  makes a 
p r o f i t  i f  he s e l l s  the  car  a t  any pr ice  g r e a t e r  than S. Both buyer and 
s e l l e r  p r o f i t  i f  the  car  i s  sold a t  any pr ice  such tha t  S < pr i ce  < B. They 
only prof i t  w, however, a t  p r ice  E, the point where b-b-b i n t e r s e c t s  
s-s-s. The buyer w i l l  t r y  t o  push the p r ice  down the  s-s-s curve t o  S, the  
s e l l e r  w i l l  t r y  t o  push the p r ice  up the  b-b-b curve t o  B. The pr ice  range 
between S and B ( t he  shaded zone) represents "room for  bargaining". The 
buyer might t r y  t o  convince the s e l l e r  t h a t  the s e l l e r ' s  curve i s  ac tua l ly  
steeper and the  buyer ' s  shallower, t h a t  B i s  r ea l l y  l e s s  than i t  i s  ( i . e . ,  
he threatens  t o  withdraw h i s  o f fe r  a t  a  p r ice  lower than B )  , t h a t  the s e l l e r  
"oughtn t o  give  him a break, e t c  (and vice  versa ) .  

The emotional language of rad ica l  economics and labor negotiat ions can be 
understood with t h i s  graph. The worker (person s e l l i n g  h i s  l abor )  claims he 
i s  being "exploi tedn and t h a t  management i s  earning "excess p r o f i t s n  when 
the  p r i ce  of an hour of h i s  labor i s  S <= price  < E (management's "excess 
p r o f i t "  i s  the  d i f fe rence  between t h e i r  prof it margin a t  the p r ice  they a r e  
cur ren t ly  paying the  "exploitedn worker and t h e i r  lower p r o f i t  margin a t  B,  
the  p r i ce  the  worker p r e f e r s )  . Management (person buying labor )  squawks 
t h a t  labor unions a r e  s t rang l ing  the  company when workers succeed i n  pushing 
the  p r i ce  of labor up such t h a t  E < pr i ce  <= B ( "s t rang l ing"  implies t h a t  
p r ice  > B, a  s i t u a t i o n  t h a t  cannot be t rue  i f  the company i s  making a p r o f i t  
greater  than zero) . In  t r u t h ,  both labor and management prof it a t  any p r i ce  
between S and B. 



A c o n t r a c t  has  been " s i n c e r e l y "  o f f e r e d  and s i n c e r e l y  

accepted  when each p a r t y  b e l i e v e s  t h a t  t h e  B > C c o n s t r a i n t  ho lds  

f o r  t h e  o t h e r ,  and when t h e  c o n t r a c t  has  t h e  fo l lowing  

cost /benef  it s t r u c t u r e :  

Man's o f f e r :  " I f  you s l e e p  wi th  me 3 t imes then  I ' l l  g i v e  you $15,000" 

" 1% P then  Q" 

Woman's p o i n t  of view: " I f  C(woman) then  B(w0man)" 

Man's p o i n t  of view: " I f  B(man) then  C(man)" 

The woman i n  t h e  joke assumed t h a t  t h e  man's o f f e r  f i t  t h e s e  

requi rements ,  t h a t  he o f f e r e d  a  s i n c e r e  c o n t r a c t .  However, t h e  

man knew t h a t  i f  t h e  woman knew what he knew, they  would both s e e  

t h e  s t r u c t u r e  of t h e  c o n t r a c t  a s :  

" I f  P then  Q" 

Woman's p o i n t  of view: " I f  C(woman) then  O(woman)" 

Man' s p o i n t  of view: " I f  B(man) then  O(man)" 

I n  a c t u a l i t y ,  t h e  man gave up noth ing  i n  exchange f o r  B(man). 

Humor i s  f r e q u e n t l y  based on t h e  v i o l a t i o n  of i m p l i c i t  

assumptions.  The punch l i n e  of t h i s  joke v i o l a t e s  t h e  woman's 

(and t h e  l i s t e n e r  I s )  i m p l i c i t  assumption t h a t  t he  man had o f f e r e d  

a  " s ince re"  c o n t r a c t .  Above, we saw t h a t  when a  c o n t a c t  i s  

o f f e r e d :  

1. not-Q ( n o t  g i v i n g  t h e  woman $15,000) i s  u u i l l y  p a r t  of t h e  
zero  u t i l i t y  b a s e l i n e  of t h e  person o f f e r i n g  t h e  c o n t r a c t ,  and 

2. Q i s  t h e r e f o r e  a  c o s t  t o  t h e  o f f e r e r  ( Q  = C(man)) , 
but  t h a t  t h e s e  a r e  no t  neces sa ry  cond i t i ons  f o r  making an o f f e r .  

I n  t h e  joke,  Q was p a r t  of t h e  man's zero  l e v e l  base l ine :  he had 

planned t o  g i v e  t h e  woman t h e  $15,000 a l l  along. However, it i s  
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a  necessary  c o n d i t i o n  of t h e  woman's acceptance  t h a t  she W e v e  

t h a t ,  i n  t h e  absence o f  t h e  o f f e r ,  not-Q would come t o  pass .  I f  

s h e  expec t s  t h a t  Q w i l l  happen r e g a r d l e s s  ( Q  = 0  (woman)), then 

her  u t i l i t y  i s  decreased  by accep t ing  t h e  c o n t r a c t :  i t  is 

decreased  by t h e  magnitude of C(woman). 

For any p r o f f e r e d  ,qont rac t  of t h e  form: " I f  you do P  then  
I '  11 do Q", t h e  acceptor  'has been "snookeredn when: 

1. The accep to r  b e l i e v e s  t h a t  not-Q w i l l  come t o  pass  i f  he or 
she  t u r n s  down t h e  c o n t r a c t ,  and 

2. T h i s  b e l i e f  i s  f a l s e ,  and 

3. The o f f  e r e r  knows t h e  acceptor  holds  t h i s  f a l s e  b e l i e f  , and 

4 .  The o f f  e r e r  e i t h e r  f o s t e r s  t h e  acceptor  I s  f a l s e  b e l i e f  , or 
does no th ing  t o  d i sabuse  t h e  acceptor  of t h i s  b e l i e f .  

Likewise,  t h e  o f f  e r e r  has  been snookered when: 

1. The o f f e r e r  b e l i e v e s  t h a t  not-P w i l l  come t o  pass  i f  he or she 
does n o t  o f f e r  t h e  c o n t r a c t  (or  i f  it i s  tu rned  down), and 

2. T h i s  b e l i e f  i s  f a l s e ,  and 

3. The acceptor  knows t h e  of f  e r e r  ho lds  t h i s  f a l s e  b e l i e f ,  and 

4 .  The acceptor  e i t h e r  f o s t e r s  t h e  o f f e r e r ' s  f a l s e  b e l i e f ,  or  
does no th ing  t o  d i sabuse  t h e  o f f e r e r  of t h i s  b e l i e f .  

Had t h e  woman wanted t o  s l e e p  with  t h e  man a l l  a long,  r e g a r d l e s s  

of payment, she  would have thought she was snookering him by 

g e t t i n g  t h e  added b e n e f i t  of $15,000 ( u n t i l  she heard t h e  punch 

l i n e ! ) .  T h i s  i s  because t h e  o f f e r e r ' s  b e l i e f  t h a t  t h e  p o t e n t i a l  

accep to r  ' s z e r o  l e v e l  b a s e l i n e  i nc ludes  not-P (no t  s l e e p i n g  wi th  

him) i s  a  necessary  cond i t i on  f o r  t h e  o f f e r e r  t o  make t h e  o f f e r ,  

bu t  i t  i s  not  a  necessary  cond i t i on  f o r  t h e  acceptor  t o  accep t  

t h e  o f f e r  . Snooker i n g  i s  d i f f e r e n t  from chea t ing :  I n  snookering 

both p a r t i e s  have, t e c h n i c a l l y ,  honored t h e i r  c o n t r a c t u a l  

o b l i g a t i o n s .  T h i s  i s  no t  t h e  ca se  with  chea t ing .  



Summary so f a r  

The c o n d i t i o n s  t h a t  hold when an i n d i v i d u a l  s i n c e r e l y  o f f e r s  

o r  s i n c e r e l y  a c c e p t s  a  s o c i a l  c o n t r a c t  a r e  shown i n  Table  5.3. 

For t h e  sake  of s i m p l i c i t y ,  P and Q s t a n d  f o r  t h e  a c t u a l  i t ems  

exchanged ( t h e s e  can be a c t i o n s  a s  we l l  a s  e n t i t i e s ) .  The f i r s t  

column shows t h e  c o n t r a ~ t  ' s cost/benef it s t r u c t u r e  i n  te rms  of 

t h e  s i n c e r e  o f f  e r e r  I s  v a l u e  system; t h e  second column shows what 

t h e  s i n c e r e  o f f e r e r  b e l i e v e s  t h e  c o n t r a c t ' s  s t r u c t u r e  i s  i n  te rms  

of t h e  acceptor  I s  v a lue  system. The t h i r d  column shows t h e  

c o n t r a c t  I s  cost /benef  it s t r u c t u r e  i n  te rms  of t h e  s i n c e r e  

a c c e p t o r ' s  va lue  system; t h e  f o u r t h  column shows what t h e  s i n c e r e  

accep to r  b e l i e v e s  t h e  c o n t r a c t ' s  s t r u c t u r e  is  i n  te rms  of t h e  

Table  5.3 

SINCERE SOCIAL CONTRACTS: 
Cos t /Benef i t  r e l a t i o n s  when one p a r t y  i s  s i n c e r e ,  and t h a t  p a r t y  b e l i e v e s  t h e  

o the r  p a r t y  i s  a l s o  s i n c e r e .  .............................................................................. 

My o f f e r  : " I f  you g i v e  me P then  I ' l l  g i v e  you Q. " 

s i n c e r e  o f f e r  s i n c e r e  acceptance  

I be l i eve :  You be l ieve :  

prof  it 
margin 

p o s i t i v e :  p o s i t i v e :  p o s i t i v e :  p o s i t i v e :  
B(me) > C(me) B(y0u) > C(y0u) B(me) > C ( m e )  B(y0u) > C(you) 

T r a n s l a t i o n :  

my terms.. . " I f  B ( m e )  then  C(me)" " I f  B(me) then  C (me) " 

your terms.. . "I f  C(you) then  B(you)"  " ~ f   you) then  B ( Y o u ) "  



o f f e r e r ' s  va lue  system. The t a b l e  shows t h a t  t h e  s i n c e r e  o f f e r e r  

and t h e  s i n c e r e  acceptor  view t h e  c o n t r a c t ' s  c o s t / b e n e f i t  

s t r u c t u r e  i n  e x a c t l y  t h e  same way. 

Table  5 . 4  shows what cond i t i ons  hold when one person o f f e r s  

o r  a c c e p t s  a  c o n t r a c t  s i n c e r e l y ,  bu t  t h e  o the r  person snookers  

t h e  s i n c e r e  person. The s i n c e r e  person b e l i e v e s  t h e  c o n t r a c t  f i t s  

t h e  c o n d i t i o n s  s p e c i f i e d  i n  Table  5 . 3 .  However, t h e  snookerer 

b e l i e v e s  t h e  c o n t r a c t  f i t s  t h e  c r i t e r i a  s p e c i f i e d  i n  Table  5 . 4 .  

Furthermore,  i f  t h e  s i n c e r e  person were t o  f i n d  o u t  t h a t  she had 

been snookered,  she  would s h a r e  t h e  snooke re r ' s  view of t h e  

c o n t r a c t ' s  c o s t / b e n e f i t  s t r u c t u r e .  

Table  5 . 4  

SNOOKER I N G  : 
Cost /Benef i t  r e l a t i o n s  when a  s i n c e r e  p a r t y  makes a  s o c i a l  c o n t r a c t  

wi th  a  snooker e r  . 
My o f f e r :  " I f  you g i v e  m e  P then  I ' l l  g i v e  you Q." 

I t r y  t o  snooker you; You t r y  t o  snooker me, 
You accep t  s i n c e r e l y  I o f f e r  s i n c e r e l y  

I f  you knew what I knew, I f  I knew what you knew, 
we would both be l i eve :  we would both be l i eve :  

p r o f i t  p o s i t i v e :  nega t ive :  p o s i t i v e :  nega t ive :  
margin B(me) > C ( m e )  C (you) B(you) > C(you) C(me) 

T r a n s l a t i o n :  

my te rms , .  . " I f  B(me) then  0 (me)" " I f  0  (me) then C(me)" 

your terms.. . " I f  C(you) then  0 (YOU)"  " I f  O(you) then B(you)"  



S o c i a l  c o n t r a c t s  a s  "Speech Acts" 

The r e l a t i o n s  s p e c i f i e d  i n  t h e  prev ious  s e c t i o n s  a r e  

i m p l i c i t  i n  t h e  s i n c e r e  o f f e r  of a  c o n t r a c t  and its s i n c e r e  

accep tance .  But t o  unders tand  c h e a t i n g  ( a  v i o l a t i o n  of t h e  

c o n t r a c t ) ,  we have t o  ana lyze  what c o n t r a c t u a l  o b l i g a t i o n s  you 

and I i n c u r  by e n t e r i n g  i n t o  a  c o n t r a c t .  T h i s  c a l l s  f o r  a  b r i e f  

f o r a y  i n t o  "speech a c t "  theory .  

Speech a c t  t heo ry  is a  p a r t  of a n a l y t i c  phi losophy t h a t  

grew o u t  of t h e  r e a l i z a t i o n  t h a t ,  i n  speaking,  people  f r e q u e n t l y  

do more t han  simply r e f e r  t o  something i n  t h e  world. Frequent ly  

they  & something by v i r t u e  of s ay ing  something. When I s a y  " I  

promise t o  X" ,  f o r  example, I am not  r e f e r r i n g  t o  something i n  

t h e  world:  I am makina a promise,  and the reby  i n c u r r i n g  c e r t a i n  

o b l i g a t i o n s  -- I have committed a  "speech a c t "  (e.g.,  S e a r l e ,  

1971) . "Offer ing  a  c o n t r a c t "  and "accept ing  a  c o n t r a c t "  can both 

be cons ide red  speech a c t s .  Thus, we can ask t h e  q u e s t i o n ,  "What 

do I mean when I say  ' I f  you g i v e  me P t hen  I ' l l  g i v e  you Q" and 

what do you mean when you say  you "accept"  my o f f e r .  Grice 

(1957,1967) has  p rov ided  a  convenient  s t r u c t u r e  f o r  under s t and ing  

t h e  meaning of speech a c t s .  

I n  committ ing a  speech a c t ,  

something [a  behavior ,  i n t e n t i o n ,  o r  frame of mind] 
i n t e n t i o n a l l y  i s  produced i n  another  wi th  t h e  i n t e n t i o n  t h a t  
he r e a l i z e  why it was produced and t h a t  he r e a l i z e  he was 
i n t ended  t o  r e a l i z e  a l l  t h i s  (Nozick, 1981, p.369-370, on 
G r i c e )  . 

Using t h i s  s t r u c t u r e  and t h e  cost /benef  it a n a l y s i s  above, when I 

o f f e r  a  c o n t r a c t  by say ing ,  " I f  you g i v e  me P t hen  I ' l l  g i v e  you Q" ,  

I mean: 



1. I want you t o  g i v e  me P, 

2.  My o f f e r  f u l f i l l s  t h e  c o s t / b e n e f i t  requirements  of a  s i n c e r e  
c o n t r a c t  ( l i s t e d  i n  Table  5.3) ,* 

3. I r e a l i z e ,  and I i n t e n d  t h a t  you r e a l i z e ,  t h a t  4-9 a r e  
e n t a i l e d  i f ,  and only i f ,  you accept  my o f f e r :  

4. I f  you g i v e  me P, then I w i l l  g i v e  you Q,  

5. By v i r t u e  of my adher ing  t o  t h e  c o n d i t i o n s  of t h i s  
c o n t r a c t ,  my b e l i e f  t h a t  you have given (or  w i l l  g i v e )  me P  
w i l l  be t h e  cause of my g i v i n g  you Q, 

6 .  I f  you do no t  g i v e  me P, I w i l l  no t  g i v e  you Q,  

7 .  By v i r t u e  of my adher ing  t o  t h e  cond i t i ons  of t h i s  c o n t r a c t ,  
my b e l i e f  t h a t  you have not  given (or  w i l l  no t  g i v e )  me P  
w i l l  be t h e  cause of my not  g i v i n g  you Q ,  

8 .  I f  you accep t  Q from me, then you a r e  o b l i g a t e d  t o  g i v e  me P 
( a l t e r n a t i v e l y ,  I f  you accep t  Q from m e  then  I am e n t i t l e d  t o  
r e c e i v e  P  from y o u ) ,  

9 .  I f  you g i v e  me P, then  I am o b l i g a t e d  t o  g i v e  you Q 
( a l t e r n a t i v e l y ,  I f  you g i v e  me P then  you a r e  e n t i t l e d  t o  
r e c e i v e  Q from me). 

These r u l e s  c a p t u r e  t h e  i n t e r c o n t i n g e n t  n a t u r e  of s o c i a l  

exchange: they  s p e c i f y  t h e  ways i n  which t h e  behavior of one 

per son is con t ingen t  on t h e  behavior of another  person. Some 

p h i l o s o p h i c a l  n i c e t i e s  a r e  d i scussed  i n  Box 5.2 -- however, t h e s e  

p o i n t s  a r e  no t  e s s e n t i a l  t o  t h e  r e s t  of t h e  chapter .  

O f f e r i n g  a  c o n t r a c t  i s  somewhat more complicated than  o the r  

speech a c t s  ( l i k e  promises,  s e e  S e a r l e ,  1971) i n  t h a t  none of t h e  

c o n d i t i o n s  apply u n l e s s  t h e  hearer  a c c e ~ u  t h e  c o n t r a c t .  I n  

c o n t r a s t ,  t h e  cond i t i ons  f o r  a  promise hold r e g a r d l e s s  of whether 

t h e  hearer  consents .  Making a  promise i s  a  u n i l a t e r a l  a c t ;  

making a c o n t r a c t  is  not .  

* An o f f e r  t h a t ,  by v i r t u e  of i ts p r o p o s i t i o n a l  con ten t ,  i s  
c l e a r l y  an i n s i n c e r e  c o n t r a c t  might be cons idered  s n i d e ,  or  a  
v e i l e d  i n s u l t .  "1'11 g i v e  you a  d o l l a r  i f  you s l e e p  with  your 
mothern i s  an i n s u l t  c a s t i n g  a s p e r s i o n s  on your c h a r a c t e r ,  which 
h a s  been t h i n l y  d i s g u i s e d  a s  a  c o n t r a c t u a l  o f f e r .  



Box 5.2 Some Ph i lo soph ica l  N i c e t i e s  ( ca t ego r i zed  by c l a u s e )  

2. I n  o ther  words, t h e  c o s t / b e n e f i t  requirements h 
hold f o r  me and I believe t h a t  they hold f o r  you. 
(Note: s i n c e r e  c o s t / b e n e f i t  requirements e n t a i l  " L. value  g e t t i n g  P  from you a a e  than I value  keeping Q, 
so  t h i s  need not  be added a s  a  s epa ra t e  statement.)  
Clause 2  is  an impl ica t ion  of my o f f e r  even i f  t h e  
s i n c e r e  c o s t / b e n e f i t  requirements do not hold. After 
a l l ,  snookerers  mean t h e i r  o f f e r  t o  be thought s ince re .  

3.  '...and I intend t h a t  you rea l ize . . . "  I n  o ther  
words, I d i d  not  make t h e  o f f e r  a c ~ i d e n t a l l y ' ~  -My 
having made t h e  o f f e r  is a  consequence of t h e  - 
a c t i v a t i o n  of my s o c i a l  con t r ac t  a lgor i thms (My b e l i e f  
t h a t  the  c o n t r a c t  would r e s u l t  i n  a  ne t  b e n e f i t  t o  me 
i s  a  necessary condi t ion  f o r  my making t h e  o f f e r ;  s ee  
d iscuss ion of t h e  meaning of 'causem i n  c l ause  5 ) .  I f  
my s o c i a l  con t r ac t  a lgor i thms had not been ac t iva t ed ,  I 
would not have made t h e  u t terance .  Th i s  i s  presumed 
f o r  a  c o n t r a c t  t h a t  is  o f f e r e d  ve rba l ly  -- t h e r e  a r e  
v i r t u a l l y  no circumstances under which one can 
accidentallv u t t e r  a  sentence.  However, f o r  
n o n l i n g u i s t i c  primate spec i e s  one can imagine scena r io s  
i n  which "ges tu re sg  a r e  acc iden ta l ly  produced. For 
example, i n  t h e  course  of a  f i g h t ,  a  chimp is chased up 
a  t r e e .  The t r e e  l imb suppor t ing  him breaks,  caus ing 
him t o  f a l l  with h i s  arm s t r e t c h e d  out.  An 
ou t s t r e t ched  arm i n  t h e  context  of a  f i g h t  is  usual ly  a  
reques t  f o r  support .  However, t h i s  ges tu re  was made 
acc iden ta l ly  r a the r  than i n t e n t i o n a l l y ;  i t  was not made 
a s  a  consequence of t h e  chimp's s o c i a l  con t r ac t  
a lgor i thms having been ac t iva t ed .  Therefore,  '...I 
in t end  t h a t  you realize... ' '  is  not p a r t  of t h e  
g e s t u r e ' s  meaning. The f a c t  t h a t  it was a c c i d e n t a l l y m  
produced robs t h e  "ges ture"  of its meaning a s  a  reques t  
f o r  support  . 
5. My b e l i e f  t h a t  you have given me P cannot cause me 
t o  g i v e  you Q i n  j u s t  any o ld  way. For example, t h e  
fo l lowing is t h e  sense  of causat ion  meant: 

L e t ' s  say you own a  p r i c e l e s s  s t a t u e ,  and I have some 
very compromising p i c t u r e s  of you t h a t  you want 
destroyed. I keep these  p i c t u r e s  i n  my ca r .  I make 

t h e  o f f e r  "If  you g ive  me the  s t a t u e  ( P ) ,  then I ' l l  
d e s t r q r  t he  p i c t u r e s  ( Q ) . "  You ag ree ,  unaware t h a t  I 
have no i n t e n t i o n  of des t roying t h e  p i c t u r e s  because I 
want t o  cont inue  t o  en r i ch  myself by blackmailing you. 
We arrange f o r  you t o  l eave  t h e  s t a t u e  a t  a  drop point .  
I r e t r i e v e  it, and my helief t h a t  you have given me 
t h i s  p r i c e l e s s  s t a t u e  makes me so a g i t a t e d  and nervous 
t h a t  I have an acc iden t ,  and t h e  c a r  blows up, 
des t roying t h e  p i c tu re s .  I have, i n  f a c t ,  done Q ,  and 
my be l i e f  t h a t  you gave me P caused me t o  g ive  you what 
you wanted -- Q -- but not i n  t h e  r i g h t  sense of 
"cause." (e.g., Nozick, 1981, p. 369) 

The c o r r e c t  not ion  of *causen r e f e r s  t o  t he  
psycho%agical  r e a l i z a t i o n  of ( t h e  algorithm 
i n s t a n t i a t i n g )  t h i s  computational theory  and t h e  f a c t  
t h a t  it is  guiding my behavior. My b e l i e f  t h a t  you 
have given me P f i l l s  i n  t h e  parameter va lue  i n  t h e  
algorithm; t h i s  t r i g g e r s  t h e  s e t  of procedures lkFthin 
t h e  algorithm corresponding t o  t h e  c o n t r a c t ' s  
condi t ions  of s a t i s f a c t i o n .  Tr igger ing these  
procedures r e s u l t s  i n  my g iv ing  you Q. Th i s  i s  the  
same sense  of .cause" a s  i n  a  computer program: t h e  
information t h a t  P  can cause a  computer t o  do something 
by v i r t u e  of t h a t  informat ion 's  func t iona l  r e l a t i o n  t o  
va r ious  of its procedures.  L e t ' s  say  I have w r i t t e n  a  
program i n  Basic  i n s t a n t i a t i n g  a l l  t h e  condi t ions  f o r  
making a  s o c i a l  cont rac t .  The program then o f f e r s  -- 
"I f  you type  'P' i n t o  me then I ' l l  p r i n t  '9 '  f o r  you" -- and I accept .  Pa r t  of t he  program would involve  t h e  
computer wa i t i ng  f o r  me t o  f u l f i l l  my a b l i g a t i o n ,  and 
t h i s  p a r t  may be w r i t t e n  thus r 

10 Input "Now g i v e  me P":A$ 
20 I f  A$ = P then go t o  40 
30 go t o  10 
40 P r i n t  '9" 

My typing P g ives  t h e  v a r i a b l e  A$ t h e  parameter value P  
(analogous ( 7 )  t o  t h e  computer be l i ev ing  t h a t  I have 
typed 'P: i n t o  i t) ,  and t h i s  causes  t h e  computer t o  
p r i n t  'Q  . The same sense  of cause is  meant i n  c l ause  7. 

I n  s ay ing  t h a t  you accep t  my o f f e r ,  you mean t h a t  you 

unders tand,  and ag ree  t o  comply with ,  t h e  cond i t i ons  s p e c i f i e d  i n  

1-9 (above) .  I t  i s  l i k e  s ay ing  "roger wilco":  Transmission 

r ece ived  ( r o g e r )  , w i l l  comply (wi lco)  . 
A t  f i r s t  b lush  it might seem t h a t  a  c o n t r a c t  a c t u a l l y  

exp res ses  a  b i c o n d i t i o n a l  "Q i f  and only i f  P", and w i l l  

t h e r e f o r e  have t h e  same t r u t h  t a b l e  ( s e e  Chapter 1 f o r  t h e  t r u t h  

t a b l e  of a  b i c o n d i t i o n a l )  . I f  t h i s  were t h e  case ,  t h e  terms of 

t h e  c o n t r a c t  would be v i o l a t e d  (someone would have chea t ed )  i f  

you a r e  no t  i n  possess ion  of Q a f t e r  having done P ( I  chea t ed  

y o u ) ,  o r  i f  you a r e  i n  possess ion  of Q without  having done P (you 
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chea ted  me). But it i s  no t  a c t u a l l y  a  b i c o n d i t i o n a l  because a  

s o c i a l  c o n t r a c t  i nvo lves  t h e  twin no t ions  of o b l i g a t i o n  and 

e n t i t l e m e n t  . 
What does i t  mean f o r  you t o  be o b l i g a t e d  t o  do P? 

1. You have agreed  t o  do P  f o r  me under c e r t a i n  c o n t r a c t u a l  
c o n d i t i o n s  ( l i k e  1-9J , and 

2. Those c o n d i t i o n s  have been met, and 

3. By v i r t u e  of your no t  thereupon doing P, you a g r e e  t h a t  i f  I 
use some means of g e t t i n g  P (or  i ts  e q u i v a l e n t )  from you t h a t  
does no t  i nvo lve  g e t t i n g  your vo lun ta ry  consent ,  then  I w i l l  
s u f f e r  no r e p r i s a l  from you. 

A l t e r n a t i v e l y ,  3 can be: 

3. By v i r t u e  of your not  thereupon g i v i n g  m e  P, you a g r e e  t h a t  i f  
I lower your u t i l i t y  by some (opt imal )  amount X (where X > 
B(you) -- your unearned s p o i l s ) ,  then I w i l l  s u f f e r  no 
r e p r i s a l  from you. 

The f i r s t  fo rmula t ion  exp res ses  r e s t i t u t i o n ,  t h e  second, 

punishment. One would expec t  t h e  tendency t o  punish t o  be 

g r e a t e s t  when r e s t i t u t i o n  i s  no t  poss ib l e .  Evolut ionary 

t h e o r i s t s  have not  y e t  i n v e s t i g a t e d  what cond i t i ons  determine t h e  

op t imal  s i z e  of X. I s u s p e c t  t h e  opt imal  X would be l a r g e  enough 

t o  d e t e r  f u t u r e  chea t ing  but  smal l  enough t h a t  it does no t  

d i scourage  f u t u r e  coopera t ion .  However, it i s  c l e a r  t h a t  a  

c h e a t e r  would no t  be d e t e r r e d  by an X less than QK gguaL & 

B ( c h e a t e r ) .  With X = B ( c h e a t e r ) ,  t h e  p o t e n t i a l  chea t e r  w i l l  be 

i n d i f f e r e n t  between chea t ing  and coopera t ing ;  wi th  X < B(chea te r )  

t h e  p o t e n t i a l  chea t e r  w i l l  r e a l i z e  a  n e t  b e n e f i t  by chea t ing .  

To t a k e  r e p r i s a l  a g a i n s t  someone t r y i n g  t o  c la im " j u s t "  

r e s t i t u t i o n  o r  punishment i s  t o  i n d i c a t e  t h a t  you a r e  no longer  

i n t e r e s t e d  i n  con t inu ing  a  r e l a t i o n s h i p  with  t h a t  person. I n  t h e  

contretemps between P u i s t  and L u i t ,  t h e  two chimps d i scussed  i n  



P r o p o s i t i o n  3 ,  L u i t  a l lowed P u i s t  t o  punish him f o r  h i s  

d e f e c t i o n .  I say  "allowedR because L u i t  i s  f a r  s t r o n g e r  than 

P u i s t ,  and i n  a  pure  t e s t  of s t r e n g t h  P u i s t  would no t  have a  

chance a g a i n s t  Lu i t .  To do o therwise  would have s i g n a l e d  a  

d r a s t i c  change i n  t h e i r  s e v e r a l  yea r  r e c i p r o c a l  r e l a t i o n s h i p .  

What does it mean f d r  you t o  be e n t i t l e d  t o  Q? 

1. I have agreed  t o  g i v e  you Q under c e r t a i n  c o n t r a c t u a l  
c o n d i t i o n s  ( l i k e  1-9) , and 

2. Those c o n d i t i o n s  have been met, and 

3. By v i r t u e  of my not  thereupon g iv ing  you Q,  I a g r e e  t h a t  i f  
you use some means of g e t t i n g  Q (or  i ts  e q u i v a l e n t )  from me 
t h a t  does no t  i nvo lve  g e t t i n g  my voluntary  consent ,  then  you 
w i l l  s u f f e r  no r e p r i s a l  from me .  

A s  i n  o b l i g a t i o n ,  an a l t e r n a t i v e  formula t ion  of 3 is: 

3. By v i r t u e  of my not  thereupon g i v i n g  you Q,  I a g r e e  t h a t  i f  
you lower my u t i l i t y  by some (opt imal )  amount X (where X > 
B(me) -- my unearned s p o i l s )  , then you w i l l  s u f f e r  no 
r e p r i s a l  from m e .  

Thus, t h e  no t ions  of e n t i t l e m e n t  and o b l i g a t i o n  a r e  c l o s e l y  

r e l a t e d :  My be ing  e n t i t l e d  t o  r e c e i v e  P from you i s  equ iva l en t  t o  

your be ing  o b l i g a t e d  t o  g i v e  m e  P and v i c e  ve r sa .  

A s o c i a l  c o n t r a c t  i s  n o t  a  b i c o n d i t i o n a l  because I must do 

t h a t  which I am o b l i g a t e d  t o  do, bu t  I am no t  r equ i r ed  t o  accept  

t h a t  t o  which I am e n t i t l e d .  I f  I pay t h e  c o s t  t h a t  I am 

o b l i g a t e d  t o  pay (C(me), which corresponds t o  B ( y o u ) ) ,  I have 

f u l f i l l e d  my end of t h e  c o n t r a c t ;  I do n o t  have t o  accep t  t h e  

b e n e f i t  (B(me)) I am e n t i t l e d  t o  (however, you must o f f e r  i t ) .  

F a i l u r e  t o  accep t  a  b e n e f i t  one i s  e n t i t l e d  t o  may be f o o l i s h  

(ahd r a r e  -- such behavior would have been s t r o n g l y  s e l e c t e d  

a g a i n s t ) ,  bu t  i t  does no t  v i o l a t e  t h e  te rms  of t h e  c o n t r a c t .  



Looking f o r  c h e a t e r s  

Cheat ing i s  t h e  v i o l a t i o n  of t h e  cond i t i ons  of a  s o c i a l  

c o n t r a c t .  I t  i s  t h e  f a i l u r e  t o  pay a  c o s t  t o  which you have 

o b l i g a t e d  your se l f  by accep t ing  a  b e n e f i t .  The s o c i a l  c o n t r a c t  

can be e x p l i c i t  or  i m p l i c i t , *  a  p r i v a t e  agreement or  a  law of your 

s o c i a l  group. 

I n d i s c r i m i n a t e  coopera t ion  can not^ be s e l e c t e d  f o r  i n  any 

spec i e s .  The game-theoret ic  s t r u c t u r e  of n a t u r a l  s e l e c t i o n  

theo ry  d i c t a t e s  t h a t  s o c i a l  exchange can evolve  only i f  it i s  

governed by a  s t r a t e g y  t h a t  demands r e c i p r o c a t i o n .  We must 

coope ra t e  wi th  coope ra to r s  and chea t  on chea t e r s .  T h i s  means our  

s o c i a l  c o n t r a c t  a lgo r i t hms  must i nc lude  procedures  t h a t  a l low us 

t o  qu ick ly  i n f e r  whether someone has  chea ted  -- or  i n t e n d s  t o  

chea t  -- on a  s o c i a l  c o n t r a c t .  

L e t ' s  say I o f f e r e d ,  and you accepted ,  t h e  fo l lowing  c o n t r a c t :  

" I f  you g i v e  me P  then  I ' l l  g i v e  you Q." 

I n  your va lue  system t h i s  t r a n s l a t e s  t o :  

"I£ C(you) then  B(you) ."  

You have chea t ed  me when you have accepted  t h e  i tem t h a t  

corresponds t o  B(you) ( i t em Q) without  g i v i n g  m e  t h e  i tem t h a t  

corresponds t o  C(you) ( i t em P ) .  I n  o the r  words, you have chea ted  

me when you have accepted  i tem Q from me, but  you have not  given 

m e  i tem P. T h i s  means I have pa id  C(me) ( i t em Q ) ,  bu t  have no t  

* ~ i v e n  t h a t  hominids  probably p a r t i c i p a t e d  i n  s o c i a l  exchange 
l o n g  be fo re  they  had language, one would expec t  t h e  a c t  of 
accep t ing  a  b e n e f i t  t o  f r e q u e n t l y  be i n t e r p r e t e d  a s  i m p l i c i t  
agreement t o  a  s o c i a l  c o n t r a c t  -- a s  a  s i g n a l  t h a t  t h e  acceptor  
f e e l s  o b l i g a t e d  t o  r e c i p r o c a t e  i n  t h e  f u t u r e .  (Of course ,  one 
would expec t  t h e  donor t o  jump t o  t h i s  i n t e r p r e t a t i o n  more r e a d i l y  
than  t h e  acceptor ! )  T h i s  view i s  formal ized  i n  US c o n t r a c t  law 
-- a  c o n t r a c t  i s  i n v a l i d  u n l e s s  some "cons ide ra t ion"  has  changed 
hands -- even a  symbolic $1 w i l l  s u f f i c e .  



r e c e i v e d  B ( m e )  ( i t em P)  . Your payoff :  B(you) . My payoff :  C ( m e )  . 
I n  my va lue  system, t h e  same c o n t r a c t  t r a n s l a t e s  t o :  

" I f  B(me) then  C (me)." 

I have c h e a t e d  you when I have accep ted  B(me) ( i t e m  P) wi thout  

paying C ( m e )  ( i t em Q )  . I n  o t h e r  words, I have chea t ed  you when I 

have accep ted  i t em P from you, bu t  have no t  given you item Q. 

T h i s  means you have pa id  C(you) (item P ) ,  bu t  have no t  r ece ived  

B (you) ( i t e m  Q )  . Your payoff : C (you) .  My payoff :  B(me) . These 

r e l a t i o n s  a r e  summarized i n  Tab le  5.5. 

Tab le  5.5 How do you and I make o u t  when one of us c h e a t s  t h e  o t h e r ?  

I c h e a t  you You c h e a t  m e  Con t r ac t  
f u l f i l l e d  

. * . . . . * * . . . . . * * * * . . . . a  **.**.......*...*... 
You g i v e  m e  P : B(me) C(you) : --- -- - : B(me) C(you) . 
You do no t  g i v e  me P : --- --- : O ( m e )  O(you) : --- --- 
I g i v e  you Q . ___  --- : C(me) B(you) : C ( m e )  B(you) . 
I do n o t  g i v e  you Q : O(me) O(you) : --- --- . --- --- ...*..*..*...*...*.... : * * * * * * . . . * * * * a * : * * * * . * * * * * * . * * * : . * * * * * . . . . . . . .  

MY payoff :  B ( m e )  C ( m e )  : B(me) -C(me) 

Your payof f :  

A s  mentioned i n  P r o p o s i t i o n  5 ,  s o c i a l  c o n t r a c t  a l g o r i t h m s  i n  

humans should  be i tem-independent;  they  should r e p r e s e n t  i t ems  of 

exchange a s  c o s t s  and b e n e f i t s  t o  t h e  p a r t i c i p a n t s ,  and o p e r a t e  

on t h o s e  r e p r e s e n t a t i o n s .  One cannot look o u t  f o r  c h e a t i n g  

u n l e s s  one can model t h e  exchange 's c o s t / b e n e f i t  s t r u c t u r e  from 

t h e  p o i n t  of view of o n e ' s  p a r t n e r ,  a s  w e l l  a s  from o n e ' s  own 

p o i n t  of view. 

T h i s  means t h a t  f o r  any g iven  exchange, two d e s c r i p t i o n s  of 



each i tem must be computed by t h e  s o c i a l  c o n t a c t  a lgor i thms .  For 

a  s i n c e r e  c o n t r a c t ,  " I f  you g i v e  me P, then I ' l l  g i v e  you Q n ,  

i tem P  should  be desc r ibed  a s  both B(me) and C(you) ,  and i t e m  Q 

should  be d e s c r i b e d  a s  both C(me) and B(you) ( s e e  Table  5 .5) .  

The c o s t / b e n e f i t  s t r u c t u r e  t o  onese l f  should be e a s i l y  

r ecove rab le ,  even i f  t h e  c o n t r a c t  is  phrased  i n  te rms  of t h e  

v a l u e  system of o n e ' s  exchange pa r tne r .  * There is  an analogy 

h e r e  wi th  t h e  grammar of a  language. The s u r f a c e  s t r u c t u r e  i s  

t h e  way t h e  o f f e r  is  a c t u a l l y  phrased;  t h e  deep s t r u c t u r e  i s  a  

c o s t / b e n e f i t  d e s c r i p t i o n  of t h e  sur f  ace s t r u c t u r e  from t h e  p o i n t  

of view of each p a r t i c i p a n t .  The deep s t r u c t u r e  of t h e  o f f e r  

i n c o r p o r a t e s  t h e  in format ion  shown i n  Table  5.3 (o r  5.4,  i f  one 

per  son i s  snooker ing)  . One would expec t  t h e s e  c o s t / b e n e f i t  

s t r u c t u r e s  t o  be t h e  d e s c r i p t i o n s  from which p a r t i c i p a n t s  

c o n s t r u c t  paraphrases  and r e c o n s t r u c t  t h e  course  of t h e  

i n t e r a c t i o n  from memory. 

Inf e rence  procedures  f o r  c a t c h i n g  c h e a t e r s  should o p e r a t e  on 

a  c o s t / b e n e f i t  d e s c r i p t i o n  of t h e  c o n t r a c t  from t h e  p o t e n t i a l  

c h e a t e r  ' s p o i n t  of view. These procedures  should a l l ow one t o  

qu ick ly  i n f e r  t h a t  i n d i v i d u a l  X ha s  chea ted  when one s e e s  t h a t  X 

h a s  accepted  B(X)  b u t  no t  pa id  C ( X )  . When a  t r a n s a c t i o n  has  no t  

y e t  been completed, or when o n e ' s  in format ion  about  a  t r a n s a c t i o n  

i s  incomplete ,  "look f o r  c h e a t e r s "  procedures  should l e a d  one t o :  

1. Ignore  i n d i v i d u a l  X i f  X has  NOT accepted  B ( X )  
2. Ignore  i n d i v i d u a l  X i f  X ha s  pa id  C ( X )  
3. Watch o u t  f o r  i n d i v i d u a l  X i f  X ha s  accepted  B ( X )  
4 .  Watch o u t  f o r  i n d i v i d u a l  X i f  X has  NOT pa id  C ( X )  

* Although one might p r e d i c t  t h a t  an o f f e r  phrased i n  te rms  of 
t h e  p o t e n t i a l  acceptor  I s  v a lue  system might sound more 
a t t r a c t i v e ,  i n d i c a t i n g  t h a t  t h e  o f f e r e r  unders tands (has  a  
good model o f )  what t h e  p o t e n t i a l  acceptor  wants! 



I n  s i t u a t i o n s  1 and 2,  i n d i v i d u a l  X cannot  poss ib ly  have chea ted ;  

i n  s i t u a t i o n s  3 and 4 ,  i n d i v i d u a l  X can chea t .  One keeps an eye  

on X i n  s i t u a t i o n  3 t o  make s u r e  she f u l f i l l s  her  o b l i g a t i o n  by 

paying C ( X ) .  One keeps an eye on X i n  s i t u a t i o n  4 t o  make s u r e  

she  does no t  i l l i c i t l y  abscond with  B ( X )  , t o  which she  i s  no t  

e n t i t l e d .  

These "look f o r  c h e a t e r s "  procedures  provide  t h e  key t o  

under s t and ing  performance on t h e  Wason s e l e c t i o n  t a s k  when its 

p r o p o s i t i o n a l  con ten t  i n s t a n t i a t e s  a  s o c i a l  c o n t r a c t .  T h i s  w i l l  

be e m p i r i c a l l y  demonstrated i n  t h e  next  chapter .  

I doubt t h a t  most people  would guess  t h a t  t h e  s t r u c t u r e  of a  

s imple ,  s t r a i g h t f o r w a r d  s o c i a l  exchange i s  a s  complex a s  t h i s  

chap te r  shows it t o  be. But then ,  t h a t  i s  a  p r e d i c t i o n  of t h e  

theory .  People  u sua l ly  do no t  r e a l i z e  how complex t h e  grammar of 

t h e i r  language is, y e t  they  produce grammatical s en t ences  wi th  

ease .  S i m i l a r l y ,  people  do no t  r e a l i z e  how complex engaging i n  

s o c i a l  exchange is,  y e t  they do it wi th  ease.  Both p a r t i e s  

i m p l i c i t l y  unders tand and a c t  on a l l  t h e  r e l a t i o n s  involved  

because both posses s  t h e  same Darwinian a lgo r i t hms  f o r  reasoning  

about  s o c i a l  exchange. 

* 

A t  t h e  beginning of t h i s  s e c t i o n  I cla imed t h a t  t h e  grammar 

of s o c i a l  c o n t r a c t s  can be expected t o  r e g u l a t e  how we t h i n k  

about  s o c i a l  exchange; I now f e e l  o b l i g a t e d  t o  provide  a t  l e a s t  

one e c o l o g i c a l l y  v a l i d  example from t h e  too l -us ing  hominids of 

l a t e  20th c e n t u r y  America. I n  r e a l i t y ,  a r e  people  concerned wi th  



rec iprocat ion  and avoiding cheaters?  Enjoy the  a r t i c l e  quoted i n  

Box 5 . 3  -- I think you w i l l  f i n d  t h a t  the framework proposed i n  

t h i s  chapter makes "The Cracker Is" reasoning p e r f e c t l y  

comprehensible1 



. 
Box 5.3 Exchange of " t o o l s "  i n  t h e  Computer Age 

The fo l lowing  i s  exce rp t ed  from an a r t i c l e  i n  P O D U ~ ~ L  by 
a computer hacker named B i l l  Landreth,  a l i a s  "The Cracker".  He is 
p a r t i c u l a r l y  s k i l l e d  a t  a c q u i r i n g  new "accounts",  t h a t  is, a t  
c r a c k i n g  t h e  a c c e s s  codes of l a r g e  co rpo ra t e  computer systems. He 
e x p l a i n s  t h e  c o s t / b e n e f i t  f a c t o r s  governing h i s  w i l l i n g n e s s  t o  
exchange informat ion  about  t h e  t o o l s  of h i s  t r ade . .  . 

Information i s  t h e  currency of t h e  hacke r ' s  b u l l e t i n -  
board c u l t u r e ,  and t r a d i n g  i s  t h e  means of exchange. 
Accounts t a k e  a l o t  of work t o  g e t ,  So most hackers  a r e  
u n l i k e l y  t o  pos t  in format ion  pub l i c ly  when they  can t r a d e  
it f o r  more in format ion  from o the r  hackers .  I n  a d d i t i o n ,  
an average  hacker a c q u i r e s  only four  t o  f i v e  new accounts  
i n  a yea r ,  and a l l  but  maybe one of t h e s e  accounts  d i e  
w i t h i n  s i x  o r  seven months. That same hacker could ,  
however, t r a d e  those  f o u r  or f i v e  accounts  f o u r  or f i v e  
t imes  each,  and those  exchanges would n e t  him a s  many a s  
25  d i f f e r e n t  accounts  i n  a yea r .  

. . . I pos t ed  messages on hacker b u l l e t i n  boards,  a d v e r t i s i n g  
t h a t  I was w i l l i n g  t o  t r a d e  any informat ion I had. I 
r e a l i z e d  t h a t  I could be accepted  a s  a bona f i d e  hacker 
r e l a t i v e l y  qu ick ly  by t r a d i n g  only t h e  h ighes t -qua l i t y  
i n f  ormation. Within a few months of my f i r s t  p o s t i n g s ,  
t h e  word began t o  g e t  around: The Cracker i s  OK. 

And on "chea t e r s " .  . . 
A more important  reason f o r  t r a d i n g ,  though, is  t o  keep 
i n £  ormation o u t  of t h e  hands of novices.  Often,  when 
novices  g e t  hold of p u b l i c l y  pos ted  in£ ormation,  they 
abuse it by sending  o b s c e n i t i e s  t o  t h e  system o p e r a t o r ,  
d e s t r o y i n g  informat ion ,  changing passwords, or removing 
accounts .  Moral arguments a s i d e ,  hackers  d i s l i k e  t h i s  
kind of abuse because accounts  t h a t  a r e  abused a r e  
d i scove red  and d i e  qu ick ly .  (p .  64)  

... it became very  d i f f i c u l t  t o  t e l l  who you could s a f e l y  
t r a d e  in£  ormation with .  Sometimes, t h e  person you gave 
informat ion  t o  would abuse t h e  account h imse l f ,  t hus  
r ende r ing  it  u s e l e s s  t o  you. Other t imes,  t h e  person 
would p o s t  t h e  in format ion  pub l i c ly  and c la im c r e d i t  f o r  
g e t t i n g  t h e  account.  (p. 6 5 )  

I n t e r e s t i n g l y  enough, such concerns  prompted t h e  format ion of t h e  
"Inner  C i r c l e " ,  an e l i t e  group of high l e v e l  hackers  who f e l t  they 
could  t r u s t  one ano the r ,  and who shared  in£ ormation only with each 
o t h e r  ! 


