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Introduction

E n d o w e d  e f f e c t  w a s t h o u g h  t ha t i s sh o w e d  o n l y  b y  h u m a n  be i n gs. A l t h o u g h  base o n  resea r c hes an d  
e x pe r i m e n ts t ha t ha ve bee n d o ne, sc i e n t i s ts f o u n d  o u t  t ha t h u m a n  ec o n o m i c  b i ases l i k e  l oss a ve rs i o n  an d  
re f e re n ce de pe n de n ce are sha re d w i t h  an an cest ra l l y  re l a te d N e w  W o r l d  p r i m a te, t he ca p u c h i n  m o n k e y  
(C e b us ape l l a). W i t h  t he f o l l o w i n g  e x pe r i m e n ts w e  u n de rs t o o d  t ha t t h ose be ha v i o r a l  e f f e c ts a re n o t  based  
o n  t i m i n g  o r  dea l i n g  i ssues, b u t  a re based o n  c o g n i t i v e  s ys te ms, w h i c h  a re p h y l o ge n i ca l l y  o l d e r t ha n  
p re v i o us l y  t h o u g h t. A t  t he be g i n n i n g  t he y  ha d t o e x c ha n ge f r u i t s d i s cs w i t h  ce rea ls (wh i c h  t he eq ua l l y  
l i k e d) an d t he n t he o t h e r w a y  r o u n d. T h e  m o n k e y s sh o w e d  t ha t t he y  p re f e r  t o  eat t he g o o ds t he y  o w n  
i ns tead o f  t ra de t he m  w i t h  eq ua l l y  v a l ue d g o o ds. T h e n  i n  an o t he r e x pe r i m e n t t he y  c o u l d  e x c ha n ge t he  
f r u i t  d i s cs w i t h  h i g he r v a l u e g o o ds an d t he re w a s an i n c r ease i n  t he t ra de.  T h a t sh o w s  t ha t t he y  
o v e res t i m a t e t he p r i ce o f  t he t h i n gs t he y  o w n. 
B u t  t he re a re a ls o o t h e r be ha v i o r s t ha t t he y  sha re w i t h  h u m a n  be i n gs. I n  o t he r resea r c hes t he ca p u c h i n  
m o n k e y s sh o w e d  an ear l y  e v o l u t i o n a r y  o r i g i n  o f  i ne q u i t y  a ve rs i o n.  F o r  e xa m p l e t he y  re j e c t  t he u ne q ua l  
pa y  o r  t he y  reac t ne ga t i v e  i f  t he y  see t ha t an o t he r m o n k e y  re ce i v es a wa r d  w i t h o u t  an y  e f f o r t. A n o t h e r  
c o m m o n  i n  t he i r  be ha v i o r  w i t h  h u m a ns, i s t he se l f-r e w a r d i n g  m e c ha n i s m.  I n  t ha t resea r c h t he m o n k e ys  
c o u l d  se l e c t t o  re w a r d  o n l y  t he m se l v es (sel f i s h) o r  c h o ose t o re w a r d  a ls o an o t he r m o n k e y  (proso c i a l). 
T h e  se l f i s h  c h o i ce w a s h i g hes t t o w a r ds st ra n ge rs an d  l o w e r  t o w a r d  k i n.

Methods

Baseline session:
F o r  t h i s e x pe r i m e n ts w e  nee de d t w o  h u m a ns w h o  w e r e t he e x pe r i m e n te rs (expe r i m e n t e r  1  an d 2) an d  f i v e  
ad u l t  ca p u c h i ns (the su b j e c ts), f r o m  w h i c h  t w o  w e r e m a l es an d 3 w e r e f e m a l es.  A t  t h i s sta ge t he  
e x pe r i m e n te rs ha d  t o teac h  t he su b j e c ts h o w  t he ga me w o r k s. E a c h  su b j e c t ha d  t w e l v e m e ta l  t o k e ns. T h e y  
c o u l d  use t hese t o k e ns t o b u y  f o o d. O n e m o n k e y  at a t i m e w as en te r i n g  a ca ge (supe r m a r k e t) w i t h  t w o  
o pe n i n gs. T h e  o ne w a s o p p os i t e t o  t he o t he r. E a c h  e x pe r i m e n t e r  w as sta n d i n g  i n  f r o n t  o f  t h ose o pe n i n gs  
an d sh o w i n g  d i f f e re n t  f o o ds (cerea l  o r  f r u i t s) t o t he m o n k e y. T h e  m o n k e y  w as a l l o w e d  t o ge t t he f o o d,  
a f t e r  t he y  pa y  t he e x pe r i m e n te rs w i t h  t o k e n. B y  d o i n g  t h i s w e  w e r e t r y i n g  t o f i n d  1  ce rea l  an d  1  f r u i t  t ha t  



t he m o s t o f  t he m o n k e ys eq ua l l y  l i k e  so w e  ca n ha ve m o r e ac c u ra te res u l ts i n  t he ne x t  e x pe r i m e n ts. W e  
ha d 1  sess i o n  o f  eac h f r u i t  an d  ce rea l  i n  o r d e r t o  f i n d  eq ua l l y  t ra de f o o ds. E a c h  sess i o n  w as m a de o f  
t w e l v e t r i a l s.

Experiment 1:
I t  w a s s i m i l a r  w i t h  base l i ne sess i o n. T h e  d i f f e r e n ce w as t ha t i n  e x pe r i m e n t  1  t he re w a s o n l y  o ne  
e x pe r i m e n te r  w i t h  w h o  t he su b j e c ts c o u l d  t ra de an d t he su b j e c ts i ns tead o f  m e ta l  t o k e ns ha d  f r u i t  d i s cs o r  
ce rea l. T h e re f o r e t he re w e r e o n l y  t w o  sess i o ns. I n  t he f i r s t sess i o n  t he m o n k e y s o w n e d  f r u i t  d i s cs w h i c h  
t he y  c o u l d  t ra de t he m  f o r  ce rea ls. A n d  i n  t he sec o n d  sess i o n  t he m o n k e y s o w n e d  ce rea l  w h i c h  t he y  c o u l d  
t ra de t he m  w i t h  an e x pe r i m e n te r  w h o  w a s o f f e r i n g  f r u i t  d i s cs. E a c h  sess i o n  w as m a de o f  1 2  t r i a l s. I n  t h i s  
e x pe r i m e n t t he y  ha d t he o p p o r t u n i t y  o f  e i t he r eat t he en d o w e d  g o o d  o r  e x c ha n ge i t  w i t h  an eq u i v a l e n t  
g o o d. T h e re f o r e i t  w i l l  te l l  us i f  t he su b j e c ts o v e res t i m a te t he i r  o w n  g o o ds c o m pa re t o t he g o o ds t ha t t he  
e x pe r i m e n te r  o f f e r s t he m  (even t h o u g h  t he y  are eq u i v a l e n t).

Figure 1: subjects exchange tokens with experimenters for food reward.  

Experiment 2:
T h e  t ra d i n g  ga me i s st i l l  t he sa me as e x pe r i m e n t  1 . B u t  t h i s t i m e  i ns tead o f  eq ua l  v a l u e g o o ds, t he y  c o u l d  
t ra de t he en d o w e d  g o o ds w i t h  a h i g he r v a l u e g o o d  (Flu f f  f i l l e d  f r u i t  r o l l e d-u p, F F R U). A g a i n  t he r e w e r e 2  
sess i o ns (one w i t h  ce rea l s an d o ne w i t h  f r u i t  d i s cs). E a c h  sess i o n  ha d  1 2  t r i a l s. D u r i n g  t h i s e x pe r i m e n t w e  
c o u l d  c he c k  i f  t he su b j e c ts w e r e w i l l i n g  t o e x c ha n ge t he en d o w e d  ce rea l  o r  f r u i t  w i t h  a h i g he r  v a l ue g o o d.  

Experiment 3: 
I n  t h i s e x pe r i m e n t  t he m o n k e y s ha d  t he o p p o r t u n i t y  t o  e i t he r ea t t he en d o w e d  f o o d  o r  e x c ha n ge i t  w i t h  an  
eq u i v a l e n t  f o o d  p l us a s ma l l  c o m pe nsa t i o n  f o r  t he t ra nsac t i o n  c os t o f  t he t ra de. B y  t h i s e x pe r i m e n t  w e  
c o u l d  tes t t he su b j e c ts, i f  t he y  w e r e st i l l  sh o w i n g  t he en d o w e d  e f f e c t  a f t e r  t he y  w e r e pa i d  f o r  t he c os t o f  
t ra nsac t i n g  t he t ra de. B e f o r e t he su b j e c ts pa r t i c i pa te i n  t he t h i r d  e x pe r i m e n t, t he y  w e r e i n t r o d u ce d  t o a  
t ra nsac t i o n  c os t assess me n t sess i o n  t o de te r m i n e, t he s ma l l es t c o m pe nsa t i o n  t ha t t he m o n k e y s w o u l d  dea l  
t o  e x c ha n ge i t  w i t h  a t o k e n. T o  de te r m i n e t ha t, eac h su b j e c t o w n e d  t w e l v e t o k e ns. F o r  t he f i r s t r o u n d  o f  
t h i s t ra nsac t i o n  c os t assess m en t, t he e x pe r i m e n t e r  o f f e r e d o n l y  o ne p i e ce o f  u n c o o k e d  oa t m ea l  (‘1 oa t ’) i n  
e x c ha n ge f o r  eac h o f  t he m o n k e y ’s t o k e ns. I f  t he m o n k e y s re f use t o g i v e an y  o f  i t s t o k e ns t o b u y  i t  t he n  
t he sess i o n  w as re r u n. B u t  t h i s t i m e  w i t h  2 p i e ce o f  u n c o o ke d  oa t m ea l  an d  so o n. U s i n g  t h i s m e t h o d  t he  
e x pe r i m e n te r  c o u l d  f i n d  o u t  t he t ra nsac t i o n  c os t o f  eac h m o n k e y.  A f t e r  t ha t t he t h i r d  e x pe r i m e n t t o o k  



p l a ce. T h i s t i m e  eac h m o n k e y  ha d 1  sess i o n  w i t h  1 2  f r u i t  d i s cs w h i c h  t he y  c o u l d  e x c ha n ge t he m  f o r  ce rea l  
p l u s t he oa t t ra nsac t i o n  c os t.  A n d  an o t he r sess i o n  w i t h  1 2  ce rea ls w h i c h  t he y  c o u l d  t ra de w i t h  f r u i t  d i s cs  
p l us t he oa t t ra nsac t i o n  c os t.  

Experiment 4:
W e  w a n t e d t o f i n d  o u t  i f  t he ca p u c h i n  m o n k e ys rea l l y  ha d t he en d o w e d  e f f e c t  i n  t he i r  be ha v i o r  o r  t he y  
w o u l d  re f use t ra de be ca use i t  w as f as te r  t o  ea t t he a l r ead y  o w n e d  f o o d. F o r  t h i s tes t t he su b j e c ts w e r e  
su p p l i e d w i t h  1 2  a l m o n ds i ns i de t he i r  she l l  (slo w  ea t f o o d) an d  t he y  c o u l d  t ra de t he m  w i t h  o ne  
e x pe r i m e n te r  w h o  w a s se l l i n g  a l m o n ds w i t h o u t  she l l  (fast eat f o o d). T h e re f o r e t he m o n k e y s c o u l d  e i t he r  
ea t t he s l o w  ea t f o o d  o r  e x c ha n ge i t  w i t h  f as t ea t f o o d. T h e  su b j e c ts r u n  1  sess i o n  o f  1 2  t r i a l s.

Results

Figure 2. 
In experiment 1, when sujects could exchange an endowed good for its equivalent, subjects preferred the endowed good 
instead the good offered by the experimenter. This preference to consume endowed food, rather than exchange it for an 
equivalent. Even though there is an increase in the size of the offer to account for the cost of the transaction (experiment 
3) and the time of the trade (experiment 4). However, subjects were willing to trade food in exchange for a highly valued 
alternative (experiment 2). Grey bars, cereal; white bars, fruit; dotted bar, in-shell nut.

Baseline session: t he res u l t s f o r  t he base l i n e sess i o n  w e r e r o u g h l y  eq ua l  c h o i c e be t w ee n  f r u i t  
d i s cs an d ce rea l.



E x p e r i m e n t  1 :
T h e  en d o w e d  e f f e c t o n  ca p u c h i n  m o n k e y s w as o b v i o us. B e ca use i ns tea d o f  c o ns i de r i n g  t ha t  
ce rea l  an d  f r u i t  d i s cs ha v e t he sa me v a l ue as i n  base l i n e sess i o n, t he y  p re f e r re d t o ea t t he  
en d o w e d  f o o d  i ns tea d o f  t ra d i n g  i t. W h e n  t he y  o w n e d  f r u i t  d i s cs, t he y  t ra de d o n l y  1 .7 %  o n  
ce rea l. A l s o  w h e n  t he y  o w n e d  ce rea ls, t he y  t ra ded o n l y  1 5  %  f o r  f r u i t  d i s cs. I n  b o t h  cases t he y  
t ra ded u n de r 50 %. F o r  a l l  5 m o n k e y s, w e  sh o u l d  re j e c t t he n u l l  h y p o t hes is t ha t t he y  p re f e r f r u i t  
a n d  ce rea l  eq ua l l y  re ga r d l ess o f  en d o w m e n t. 

E x p e r i m e n t  2:
W e  o bse r v e a rea l l y  h i g h  pe r ce n ta ge o f  t ra d i n g  i n  t h is e x pe r i m e n t. T h e  su b j e c ts p re f e r t o  t ra de  
t he i r  en d o w e d  g o o ds f o r  a h i g he r  v a l ue f o o d. T h e re f o r e t he y  p re f e r  t o  ea t l ess o f  t he en d o w e d  
f o o d  an d  m o r e o f  t he F F R U. T h e y  t ra de 93.3 %  ce rea l  an d  83.67 %  f r u i t  d i s cs f o r  F F R U . I n  b o t h  
cases o f  t ra d i n g, t he re w e r e m o r e t han 50 %.

E x p e r i m e n t  3:
T h e  t ra d i n g  m a de b y  sub j e c ts w as st i l l  l o w. E v e n  i f  t he y  c o u l d  t ra de t he i r  en d o w e d  f o o d  w i t h  an  
eq u i v a l e n t  o ne p l us t he oa t t ra nsac t i o n  c os t. W h e n  t he y  o w n e d  f r u i t  d i s cs t he t ra de o n l y  5 %  an d w h e n  
t he y  o w n e d  ce rea l  t he y  t r a de o n l y  2 1.7 %. A g a i n  b o t h  t ra de pe r ce n t a ges w e r e l o w  (unde r 50 %).

E x p e r i m e n t  4:
E v e n  i n  e x pe r i m e n t  4 t he en d o w e d  e f f e c t  i s st r o n g l y  seen. T h e  su b j e c ts p re f e r r e d t o k ee p  t he a l m o n ds  
w i t h  she l l  (that w as s l o w e r  t o ea t) t ha n t o e x c ha n ge t he m  w i t h  a l m o n ds w i t h o u t  she l l  (wh i c h  i t  w a s f as te r  
ea t). T h e y  su b j e c ts e x c ha n ge o n l y  23.3 %, w h i c h  i t  i s st i l l  u n de r  50 %.

Discussion



B ased o n  e x pe r i m e n t  1  w e  see t ha t t he su b j e c ts w o u l d  ra t he r t o  eat t he o w i n g  f o o d  i ns tead o f  t ra de i t  w i t h  
eq ua l  v a l ue f o o d. T h e  reaso n f o r  t h i s c o u l d  be t ha t ea t i n g  w h a t  t he y  a l r ea d y  o w ne d  w a s f as te r t ha n t ra de i t  
w i t h  so me t h i n g  e lse. O r  an o t he r reaso n  i s t ha t t he f o o d  t he y  a l r ea d y  o w n  w as m o r e v a l ua b l e based o n  
t he m. I n  e x pe r i m e n t 2 w e  see an i n c r ease o n  t ra d i n g. T h i s i s be ca use t he su b j e c ts p re f e r  t o  ea t m o r e F F R U  
t ha n t he en d o w e d  f o o d. T h e y  c h o ose t o t r a de be ca use based o n  t he m  t he F F R U  ha d en o u g h  v a l u e as t he i r  
en d o w e d  f o o d. S o i t  w as a g o o d  dea l  f o r  t he m.  A g a i n  w e  see a dec rease i n  t ra d i n g  d u r i n g  e x pe r i m e n t  3.  
T h e  su b j e c ts re f use t o t ra de as m u c h  as i n  e x pe r i m e n t  2, e ve n t h o u g h  t he y  w e r e c o m pe nsa te d f o r  t he t i m e  
an d t he c os t o f  t ra ns f e r.  M a y b e  t h i s i s be ca use t he i r  en d o w e d  f o o d  w a s st i l l  h i g he r p r i ce t ha n t ha t t he y  
w e r e o f f e r e d b y  t he e x pe r i m e n t e r. T h e  e x pe r i m e n t  4 c o m es t o re j e c t  t he h y p o t hes is o f  E x p e r i m e n t  1 . E v e n  
t h o u g h  t he y  w e r e o f f e r e d a l m o n ds w i t h o u t  t he she l l, w h i c h  i s f as te r t o  ea t t he y  p re f e r  t he o nes t he y  
a l r ea d y  o w ne d  w i t h  t he she l l  (need m o r e t i m e  t o eat i t). A n d  t h i s ca n be seen sta t i s t i c a l l y  be ca use t he  
pe r ce n ta ge o f  t ra de i s l o w e r  t ha n 50 %. T h e re f o r e t he en d o w e d  e f f e c t i s v e r y  c l ea r espe c i a l l y  i n  
e x pe r i m e n t 4.  T h i s d r i v e us t o t he c o n c l us i o n  t ha t t he be ha v i o r  t o  o v e res t i m a t e su b j e c ts w e  o w ne d  i s n o t  
o n l y  seen i n  h u m a ns, b u t  i s a ls o seen i n  spe c i es w h o  sha re t he sa me ances t o rs w i t h  h u m a ns (more t ha n 30  
m i l l i o n  y ea rs ag o) e ve n t h ose t ha t a re d i s ta n t l y  r e l a te d i n  e v o l u t i o na r y  t i m e.  B u t  t he r e 1  q ues t i o n  t ha t  
r e m a i ns w i t h o u t  ans w e r:  H o w  an d i n  w h a t  c i r c u m s ta n ce, t h i s en d o w m e n t  e f f e c t ca n be e v o l u t i o n a r y  
use f u l?
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