
Results	
  
NBT	
  strategy	
  outperformed	
  AK	
  strategy	
  in	
  small	
  networks	
  (i.e.,	
  N	
  ≤	
  10,	
  but	
  not	
  n	
  =	
  100	
  –	
  see	
  Fig.	
  1	
  below).	
  Moreover,	
  for	
  small	
  networks	
  (i.e.,	
  N	
  =	
  6)	
  the	
  AK	
  
strategy	
  makes	
  the	
  system	
  collapse	
   for	
  all	
   topologies,	
  except	
  for	
  the	
  preferenDal	
  aEachment	
  network.	
  These	
  results	
  suggest	
  that	
   in	
  volaDle	
  environments	
  the	
  
resilience	
   of	
   a	
   social	
   network	
   is	
   determined	
   by	
   the	
   nature	
   of	
   connec<ons	
   more	
   than	
   by	
   the	
   randomness	
   of	
   the	
   distribu<on	
   of	
   them.	
   The	
   analysis	
   of	
   the	
  
transac<ons	
  in	
  networks	
  has	
  shown	
  that	
  there	
  is	
  significant	
  difference	
  between	
  the	
  average	
  number	
  of	
  transacDons	
  per	
  capita	
  per	
  round	
  in	
  networks	
  of	
  agents	
  
adopDng	
  NBT	
  strategy	
  and	
  AK	
  strategy	
   (see	
  Fig.	
  2	
  below).	
  Finally,	
   the	
  Gini	
   coefficient	
   (Gini	
  1909)	
  analysis	
  has	
   shown	
  that	
   the	
   inequality	
  of	
   the	
  distribuDon	
  of	
  
resources	
  (see	
  Fig.	
  3	
  below)	
  is	
  lower	
  in	
  small	
  networks	
  of	
  agents	
  adopDng	
  NBT	
  strategy	
  than	
  in	
  networks	
  of	
  agents	
  adopDng	
  AK	
  strategy.	
  

Methods	
  &	
  Materials	
  
We	
  use	
  an	
  agent-­‐based	
  model	
   (Railsback	
  and	
  
Grimm	
  2012)	
  extending	
  AkDpis	
  et	
  al	
  2011	
  to	
  a	
  
mul<player	
   network	
   where	
   agents	
   may	
  
interact	
  with	
  one	
  another	
   in	
  different	
  network	
  
topologies;	
  simulaDons	
  were	
  run	
  using	
  NetLogo	
  
4.0.1	
  (Wilemsky	
  1999).	
  StaDsDcal	
  analyses	
  were	
  
performed	
  using	
  R	
  	
  3.1.3	
  (R	
  Core	
  Team	
  2014).	
  

Acknowledgements	
  References	
  
•  AkDpis,	
  C.	
  A.,	
  Cronk,	
  L.,	
  De	
  Aguilar,	
  R.	
  (2011).	
  Risk-­‐pooling	
  and	
  

herd	
  survival:	
  An	
  agent-­‐based	
  model	
  of	
  a	
  Maasai	
  gi]-­‐giving	
  
system.	
  Human	
  Ecology,	
  38.	
  

•  S.	
  F.	
  Railsback	
  and	
  V.	
  Grimm.	
  (2012).	
  Agent-­‐based	
  and	
  individual-­‐
based	
  modeling	
  :	
  a	
  pracDcal	
  introducDon.	
  Princeton	
  University	
  
Press.	
  

•  Gini,	
  C.	
  (1909).	
  ConcentraDon	
  and	
  dependency	
  raDos	
  (in	
  Italian).	
  
English	
  translaDon	
  in	
  Rivista	
  di	
  Poli4ca	
  Economica,	
  87	
  (1997),	
  
769–789.	
  

•  NetLogo:	
  Wilensky,	
  U.	
  1999.	
  NetLogo.	
  hEp://
ccl.northwestern.edu/netlogo/.	
  Center	
  for	
  Connected	
  Learning	
  
and	
  Computer-­‐Based	
  Modeling,	
  Northwestern	
  University.	
  
Evanston,	
  IL.	
  

•  R:	
  	
  R	
  Core	
  Team	
  (2014).	
  R:	
  A	
  language	
  and	
  environment	
  for	
  
staDsDcal	
  compuDng.	
  R	
  FoundaDon	
  for	
  StaDsDcal	
  CompuDng,	
  
Vienna,	
  Austria.	
  hEp://www.R-­‐project.org/.	
  

We	
  want	
  to	
  thank	
  all	
  Ak<pis	
  Lab	
  members;	
  all	
  partners	
  from	
  The	
  
Human	
  Generosity	
  Project;	
  The	
  John	
  Templeton	
  Founda<on	
  for	
  
financing	
   The	
   Human	
   Generosity	
   Project;	
   and,	
   all	
   useful	
   and	
  
construcDng	
   discussions	
   we	
   had	
   with	
   colleagues	
   from	
   Arizona	
  
State	
  University	
  and	
  Rutgers	
  University.	
  

Need-­‐based	
  transfers	
  and	
  account-­‐keeping	
  in	
  social	
  networks:	
  	
  
How	
  do	
  alternaDve	
  cooperaDve	
  strategies	
  scale-­‐up?	
  

Campennì,	
  M1,	
  Cronk,	
  L2,	
  and,	
  AkDpis,	
  CA1	
  

1	
  Department	
  of	
  Psychology,	
  Arizona	
  State	
  University	
  
2	
  Department	
  of	
  Anthropology,	
  Rutgers	
  University	
  

	
  

Your	
  text	
  would	
  go	
  here.	
  	
  

Preferen<al	
  aPachment	
  Random	
  Small	
  world	
  Regular	
  

*	
  Results	
  of	
  small	
  world	
  and	
  random	
  network	
  omiEed	
  because	
  	
  
very	
  similar	
  to	
  results	
  of	
  regular	
  network	
  

Regular	
   Preferen<al	
  aPachment	
  

*	
  Paired	
  Welch	
  t-­‐test	
  performed	
  on	
  each	
  couple	
  of	
  
network	
  topology	
  –	
  strategy	
  (mean	
  and	
  standard	
  error)	
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Need-­‐based	
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Account-­‐keeping	
  
AccounDng	
  system	
  with	
  memory	
  for	
  
•  Size	
  of	
  debt/credit	
  
•  Time	
  incurred	
  
	
  	
  Specified	
  parameters	
  for:	
  
•  Maximum	
  tolerated	
  delay	
  	
  
•  Probability	
   of	
   repayment	
   (given	
   sufficient	
  

resources) 
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How	
  does	
  the	
  performance	
  of	
  NBT	
  vs.	
  AK	
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  as	
  we	
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  network	
  size?	
  


