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Supplementary	
  Figure	
  1:	
  Proportion	
  of	
  polygynous	
  groups	
  versus	
  group	
  size	
  categories.	
  	
  
Data	
  from	
  Supplementary	
  Table	
  1.	
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Supplementary	
  Figure	
  2:	
  Results	
  are	
  insensitive	
  to	
  rates	
  of	
  infertility	
  caused	
  by	
  STIs,	
  except	
  
when	
  rates	
  are	
  very	
  low	
  (thus	
  making	
  the	
  infection	
  harmless).	
  	
  Univariate	
  sensitivity	
  analysis	
  
with	
  respect	
  to	
  θ,	
  the	
  percentage	
  of	
  infected	
  persons	
  made	
  infertile,	
  for:	
  percentage	
  of	
  groups	
  at	
  end	
  
of	
  simulation	
  dominated	
  by	
  X,	
  M	
  and	
  P	
  individuals	
  (a-­‐c);	
  average	
  infection	
  prevalence	
  in	
  X,	
  M	
  and	
  P	
  
individuals	
  (d-­‐f);	
  average	
  size	
  of	
  groups	
  dominated	
  by	
  X,	
  M	
  and	
  P	
  individuals	
  (g-­‐i);	
  and	
  average	
  
fitness	
  of	
  X,	
  M	
  and	
  P	
  individuals	
  (j-­‐k).	
  	
  ‘X’	
  denotes	
  punishing	
  monogamists,	
  ‘M’	
  denotes	
  non-­‐
punishing	
  monogamists,	
  ‘P’	
  denotes	
  polygynists.	
  	
  Boxplots	
  show	
  median	
  ( ),	
  first	
  quartile	
  ( ),	
  third	
  
quartile	
  ( ),	
  minimal	
  value	
  observed	
  ( )	
  and	
  maximal	
  value	
  observed	
  ( ).	
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Supplementary	
  Figure	
  3:	
  Increasing	
  STI	
  mortality	
  rates	
  lower	
  STI	
  prevalence	
  in	
  polygynists,	
  
thus	
  making	
  them	
  more	
  competitive.	
  Univariate	
  sensitivity	
  analysis	
  with	
  respect	
  to	
  µ,	
  the	
  
percentage	
  of	
  infected	
  persons	
  dying	
  from	
  infection,	
  for:	
  percentage	
  of	
  groups	
  at	
  end	
  of	
  simulation	
  
dominated	
  by	
  X,	
  M	
  and	
  P	
  individuals	
  (a-­‐c);	
  average	
  infection	
  prevalence	
  in	
  X,	
  M	
  and	
  P	
  individuals	
  (d-­‐
f);	
  average	
  size	
  of	
  groups	
  dominated	
  by	
  X,	
  M	
  and	
  P	
  individuals	
  (g-­‐i);	
  and	
  average	
  fitness	
  of	
  X,	
  M	
  and	
  P	
  
individuals	
  (j-­‐k).	
  	
  ‘X’	
  denotes	
  punishing	
  monogamists,	
  ‘M’	
  denotes	
  non-­‐punishing	
  monogamists,	
  ‘P’	
  
denotes	
  polygynists.	
  	
  Boxplots	
  show	
  median	
  ( ),	
  first	
  quartile	
  ( ),	
  third	
  quartile	
  ( ),	
  minimal	
  value	
  
observed	
  ( )	
  and	
  maximal	
  value	
  observed	
  ( ).	
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Supplementary	
  Figure	
  4:	
  Results	
  are	
  insensitive	
  to	
  how	
  strongly	
  group	
  size	
  determines	
  group	
  
competition	
  outcomes.	
  	
  Univariate	
  sensitivity	
  analysis	
  with	
  respect	
  to	
  γ ,	
  the	
  factor	
  determining	
  
whether	
  group	
  size	
  or	
  stochasticity	
  determines	
  the	
  winner	
  of	
  group	
  competition	
  contests,	
  for:	
  
percentage	
  of	
  groups	
  at	
  end	
  of	
  simulation	
  dominated	
  by	
  X,	
  M	
  and	
  P	
  individuals	
  (a-­‐c);	
  average	
  
infection	
  prevalence	
  in	
  X,	
  M	
  and	
  P	
  individuals	
  (d-­‐f);	
  average	
  size	
  of	
  groups	
  dominated	
  by	
  X,	
  M	
  and	
  P	
  
individuals	
  (g-­‐i);	
  and	
  average	
  fitness	
  of	
  X,	
  M	
  and	
  P	
  individuals	
  (j-­‐k).	
  	
  ‘X’	
  denotes	
  punishing	
  
monogamists,	
  ‘M’	
  denotes	
  non-­‐punishing	
  monogamists,	
  ‘P’	
  denotes	
  polygynists.	
  	
  Boxplots	
  show	
  
median	
  ( ),	
  first	
  quartile	
  ( ),	
  third	
  quartile	
  ( ),	
  minimal	
  value	
  observed	
  ( )	
  and	
  maximal	
  value	
  
observed	
  ( ).	
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Supplementary	
  Figure	
  5:	
  Results	
  are	
  insensitive	
  to	
  factor	
  controlling	
  the	
  desirability	
  of	
  
polygynists	
  with	
  multiple	
  mates	
  (note	
  that	
  values	
  sufficiently	
  different	
  from	
  the	
  baseline	
  value	
  
χ=1.5	
  yield	
  unrealistic	
  distributions	
  of	
  number	
  of	
  partners	
  among	
  polygynists).	
  	
  	
  Univariate	
  
sensitivity	
  analysis	
  with	
  respect	
  to	
  χ,	
  the	
  mate	
  selection	
  exponent,	
  for:	
  percentage	
  of	
  groups	
  at	
  end	
  of	
  
simulation	
  dominated	
  by	
  X,	
  M	
  and	
  P	
  individuals	
  (a-­‐c);	
  average	
  infection	
  prevalence	
  in	
  X,	
  M	
  and	
  P	
  
individuals	
  (d-­‐f);	
  average	
  size	
  of	
  groups	
  dominated	
  by	
  X,	
  M	
  and	
  P	
  individuals	
  (g-­‐i);	
  and	
  average	
  
fitness	
  of	
  X,	
  M	
  and	
  P	
  individuals	
  (j-­‐k).	
  	
  ‘X’	
  denotes	
  punishing	
  monogamists,	
  ‘M’	
  denotes	
  non-­‐
punishing	
  monogamists,	
  ‘P’	
  denotes	
  polygynists.	
  	
  Boxplots	
  show	
  median	
  ( ),	
  first	
  quartile	
  ( ),	
  third	
  
quartile	
  ( ),	
  minimal	
  value	
  observed	
  ( )	
  and	
  maximal	
  value	
  observed	
  ( ).
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Supplementary	
  Figure	
  6:	
  Sufficiently	
  long	
  partnership	
  duration	
  (~30	
  years)	
  prevents	
  
dominance	
  of	
  any	
  given	
  strategy.	
  	
  Univariate	
  sensitivity	
  analysis	
  with	
  respect	
  to	
  ω,	
  the	
  probability	
  
of	
  partnership	
  breakup	
  per	
  month,	
  for:	
  percentage	
  of	
  groups	
  at	
  end	
  of	
  simulation	
  dominated	
  by	
  X,	
  M	
  
and	
  P	
  individuals	
  (a-­‐c);	
  average	
  infection	
  prevalence	
  in	
  X,	
  M	
  and	
  P	
  individuals	
  (d-­‐f);	
  average	
  size	
  of	
  
groups	
  dominated	
  by	
  X,	
  M	
  and	
  P	
  individuals	
  (g-­‐i);	
  and	
  average	
  fitness	
  of	
  X,	
  M	
  and	
  P	
  individuals	
  (j-­‐k).	
  	
  
‘X’	
  denotes	
  punishing	
  monogamists,	
  ‘M’	
  denotes	
  non-­‐punishing	
  monogamists,	
  ‘P’	
  denotes	
  
polygynists.	
  	
  Boxplots	
  show	
  median	
  ( ),	
  first	
  quartile	
  ( ),	
  third	
  quartile	
  ( ),	
  minimal	
  value	
  
observed	
  ( )	
  and	
  maximal	
  value	
  observed	
  ( ).
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Supplementary	
  Figure	
  7:	
  Results	
  are	
  not	
  very	
  sensitive	
  to	
  changes	
  in	
  birth	
  rate.	
  Univariate	
  
sensitivity	
  analysis	
  with	
  respect	
  to	
  s,	
  the	
  shape	
  parameter	
  for	
  standard	
  deviation	
  of	
  birth	
  
probabilities,	
  for:	
  percentage	
  of	
  groups	
  at	
  end	
  of	
  simulation	
  dominated	
  by	
  X,	
  M	
  and	
  P	
  individuals	
  (a-­‐
c);	
  average	
  infection	
  prevalence	
  in	
  X,	
  M	
  and	
  P	
  individuals	
  (d-­‐f);	
  average	
  size	
  of	
  groups	
  dominated	
  by	
  
X,	
  M	
  and	
  P	
  individuals	
  (g-­‐i);	
  and	
  average	
  fitness	
  of	
  X,	
  M	
  and	
  P	
  individuals	
  (j-­‐k).	
  	
  ‘X’	
  denotes	
  punishing	
  
monogamists,	
  ‘M’	
  denotes	
  non-­‐punishing	
  monogamists,	
  ‘P’	
  denotes	
  polygynists.	
  	
  Boxplots	
  show	
  
median	
  ( ),	
  first	
  quartile	
  ( ),	
  third	
  quartile	
  ( ),	
  minimal	
  value	
  observed	
  ( )	
  and	
  maximal	
  value	
  
observed	
  ( ).
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Supplementary	
  Figure	
  8:	
  Too	
  little	
  group	
  competition	
  favours	
  non-­‐punishing	
  monogamy,	
  but	
  
too	
  much	
  destroys	
  all	
  groups.	
  	
  Univariate	
  sensitivity	
  analysis	
  with	
  respect	
  to	
  κ,	
  the	
  probability	
  of	
  
group	
  competition	
  per	
  month,	
  for:	
  percentage	
  of	
  groups	
  at	
  end	
  of	
  simulation	
  dominated	
  by	
  X,	
  M	
  and	
  
P	
  individuals	
  (a-­‐c);	
  average	
  infection	
  prevalence	
  in	
  X,	
  M	
  and	
  P	
  individuals	
  (d-­‐f);	
  average	
  size	
  of	
  
groups	
  dominated	
  by	
  X,	
  M	
  and	
  P	
  individuals	
  (g-­‐i);	
  and	
  average	
  fitness	
  of	
  X,	
  M	
  and	
  P	
  individuals	
  (j-­‐k).	
  	
  
‘X’	
  denotes	
  punishing	
  monogamists,	
  ‘M’	
  denotes	
  non-­‐punishing	
  monogamists,	
  ‘P’	
  denotes	
  
polygynists.	
  	
  Boxplots	
  show	
  median	
  ( ),	
  first	
  quartile	
  ( ),	
  third	
  quartile	
  ( ),	
  minimal	
  value	
  
observed	
  ( )	
  and	
  maximal	
  value	
  observed	
  ( ).
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Supplementary	
  Figure	
  9:	
  Punishing	
  monogamists	
  cannot	
  invade	
  when	
  polygynists	
  do	
  not	
  
need	
  to	
  provision	
  their	
  offspring.	
  	
  Univariate	
  sensitivity	
  analysis	
  with	
  respect	
  to	
  φ,	
  the	
  fertility	
  
penalty,	
  for:	
  percentage	
  of	
  groups	
  at	
  end	
  of	
  simulation	
  dominated	
  by	
  X,	
  M	
  and	
  P	
  individuals	
  (a-­‐c);	
  
average	
  infection	
  prevalence	
  in	
  X,	
  M	
  and	
  P	
  individuals	
  (d-­‐f);	
  average	
  size	
  of	
  groups	
  dominated	
  by	
  X,	
  
M	
  and	
  P	
  individuals	
  (g-­‐i);	
  and	
  average	
  fitness	
  of	
  X,	
  M	
  and	
  P	
  individuals	
  (j-­‐k).	
  	
  ‘X’	
  denotes	
  punishing	
  
monogamists,	
  ‘M’	
  denotes	
  non-­‐punishing	
  monogamists,	
  ‘P’	
  denotes	
  polygynists.	
  	
  Boxplots	
  show	
  
median	
  ( ),	
  first	
  quartile	
  ( ),	
  third	
  quartile	
  ( ),	
  minimal	
  value	
  observed	
  ( )	
  and	
  maximal	
  value	
  
observed	
  ( ).
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Supplementary	
  Figure	
  10:	
  Very	
  low	
  rates	
  of	
  exogamy	
  prevent	
  monogamists	
  from	
  invading	
  
(realistic	
  rates	
  exceed	
  50%).	
  Univariate	
  sensitivity	
  analysis	
  with	
  respect	
  to	
  ε,	
  the	
  probability	
  a	
  feamel	
  
chooses	
  exogamy,	
  for:	
  percentage	
  of	
  groups	
  at	
  end	
  of	
  simulation	
  dominated	
  by	
  X,	
  M	
  and	
  P	
  individuals	
  
(a-­‐c);	
  average	
  infection	
  prevalence	
  in	
  X,	
  M	
  and	
  P	
  individuals	
  (d-­‐f);	
  average	
  size	
  of	
  groups	
  dominated	
  
by	
  X,	
  M	
  and	
  P	
  individuals	
  (g-­‐i);	
  and	
  average	
  fitness	
  of	
  X,	
  M	
  and	
  P	
  individuals	
  (j-­‐k).	
  	
  ‘X’	
  denotes	
  
punishing	
  monogamists,	
  ‘M’	
  denotes	
  non-­‐punishing	
  monogamists,	
  ‘P’	
  denotes	
  polygynists.	
  	
  Boxplots	
  
show	
  median	
  ( ),	
  first	
  quartile	
  ( ),	
  third	
  quartile	
  ( ),	
  minimal	
  value	
  observed	
  ( )	
  and	
  maximal	
  
value	
  observed	
  ( ).
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Supplementary	
  Figure	
  11:	
  Sufficiently	
  high	
  case	
  importation	
  rates	
  reduce	
  all	
  groups.	
  
Univariate	
  sensitivity	
  analysis	
  with	
  respect	
  to	
  π,	
  the	
  probability	
  of	
  being	
  an	
  index	
  case	
  during	
  case	
  
importation	
  periods,	
  for:	
  percentage	
  of	
  groups	
  at	
  end	
  of	
  simulation	
  dominated	
  by	
  X,	
  M	
  and	
  P	
  
individuals	
  (a-­‐c);	
  average	
  infection	
  prevalence	
  in	
  X,	
  M	
  and	
  P	
  individuals	
  (d-­‐f);	
  average	
  size	
  of	
  groups	
  
dominated	
  by	
  X,	
  M	
  and	
  P	
  individuals	
  (g-­‐i);	
  and	
  average	
  fitness	
  of	
  X,	
  M	
  and	
  P	
  individuals	
  (j-­‐k).	
  	
  ‘X’	
  
denotes	
  punishing	
  monogamists,	
  ‘M’	
  denotes	
  non-­‐punishing	
  monogamists,	
  ‘P’	
  denotes	
  polygynists.	
  	
  
Boxplots	
  show	
  median	
  ( ),	
  first	
  quartile	
  ( ),	
  third	
  quartile	
  ( ),	
  minimal	
  value	
  observed	
  ( )	
  and	
  
maximal	
  value	
  observed	
  ( ).
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Supplementary	
  Figure	
  12:	
  Results	
  are	
  insensitive	
  to	
  the	
  cost	
  of	
  punishing/being	
  punished.	
  	
  
Univariate	
  sensitivity	
  analysis	
  with	
  respect	
  to	
  c,	
  the	
  cost	
  of	
  punishing/being	
  punished,	
  for:	
  
percentage	
  of	
  groups	
  at	
  end	
  of	
  simulation	
  dominated	
  by	
  X,	
  M	
  and	
  P	
  individuals	
  (a-­‐c);	
  average	
  
infection	
  prevalence	
  in	
  X,	
  M	
  and	
  P	
  individuals	
  (d-­‐f);	
  average	
  size	
  of	
  groups	
  dominated	
  by	
  X,	
  M	
  and	
  P	
  
individuals	
  (g-­‐i);	
  and	
  average	
  fitness	
  of	
  X,	
  M	
  and	
  P	
  individuals	
  (j-­‐k).	
  	
  ‘X’	
  denotes	
  punishing	
  
monogamists,	
  ‘M’	
  denotes	
  non-­‐punishing	
  monogamists,	
  ‘P’	
  denotes	
  polygynists.	
  	
  Boxplots	
  show	
  
median	
  ( ),	
  first	
  quartile	
  ( ),	
  third	
  quartile	
  ( ),	
  minimal	
  value	
  observed	
  ( )	
  and	
  maximal	
  value	
  
observed	
  ( ).
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Supplementary	
  Figure	
  13:	
  Results	
  are	
  insensitive	
  to	
  the	
  proportion	
  of	
  new	
  recruits	
  choosing	
  
strategies	
  randomly.	
  	
  Univariate	
  sensitivity	
  analysis	
  with	
  respect	
  to	
  σ,	
  the	
  fraction	
  of	
  newly	
  
recruited	
  individuals	
  choosing	
  a	
  strategy	
  randomly,	
  for:	
  percentage	
  of	
  groups	
  at	
  end	
  of	
  simulation	
  
dominated	
  by	
  X,	
  M	
  and	
  P	
  individuals	
  (a-­‐c);	
  average	
  infection	
  prevalence	
  in	
  X,	
  M	
  and	
  P	
  individuals	
  (d-­‐
f);	
  average	
  size	
  of	
  groups	
  dominated	
  by	
  X,	
  M	
  and	
  P	
  individuals	
  (g-­‐i);	
  and	
  average	
  fitness	
  of	
  X,	
  M	
  and	
  P	
  
individuals	
  (j-­‐k).	
  	
  ‘X’	
  denotes	
  punishing	
  monogamists,	
  ‘M’	
  denotes	
  non-­‐punishing	
  monogamists,	
  ‘P’	
  
denotes	
  polygynists.	
  	
  Boxplots	
  show	
  median	
  ( ),	
  first	
  quartile	
  ( ),	
  third	
  quartile	
  ( ),	
  minimal	
  value	
  
observed	
  ( )	
  and	
  maximal	
  value	
  observed	
  ( ).	
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Supplementary	
  Figure	
  14:	
  A	
  short	
  duration	
  of	
  infection	
  prevents	
  invasion	
  of	
  monogamists	
  by	
  
eliminating	
  infection;	
  a	
  long	
  duration	
  suppresses	
  all	
  groups.	
  	
  Univariate	
  sensitivity	
  analysis	
  with	
  
respect	
  to	
  λ,	
  the	
  probability	
  per	
  month	
  of	
  clearing	
  infection,	
  for:	
  percentage	
  of	
  groups	
  at	
  end	
  of	
  
simulation	
  dominated	
  by	
  X,	
  M	
  and	
  P	
  individuals	
  (a-­‐c);	
  average	
  infection	
  prevalence	
  in	
  X,	
  M	
  and	
  P	
  
individuals	
  (d-­‐f);	
  average	
  size	
  of	
  groups	
  dominated	
  by	
  X,	
  M	
  and	
  P	
  individuals	
  (g-­‐i);	
  and	
  average	
  
fitness	
  of	
  X,	
  M	
  and	
  P	
  individuals	
  (j-­‐k).	
  	
  ‘X’	
  denotes	
  punishing	
  monogamists,	
  ‘M’	
  denotes	
  non-­‐
punishing	
  monogamists,	
  ‘P’	
  denotes	
  polygynists.	
  	
  Boxplots	
  show	
  median	
  ( ),	
  first	
  quartile	
  ( ),	
  third	
  
quartile	
  ( ),	
  minimal	
  value	
  observed	
  ( )	
  and	
  maximal	
  value	
  observed	
  ( ).	
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Supplementary	
  Figure	
  15:	
  Results	
  are	
  insensitive	
  to	
  introducing	
  a	
  threshold	
  density	
  beyond	
  
which	
  punishers	
  punish.	
  	
  Univariate	
  sensitivity	
  analysis	
  with	
  respect	
  to	
  Τ,	
  the	
  density	
  of	
  punishers	
  
below	
  which	
  punishers	
  do	
  not	
  punish,	
  for:	
  percentage	
  of	
  groups	
  at	
  end	
  of	
  simulation	
  dominated	
  by	
  X,	
  
M	
  and	
  P	
  individuals	
  (a-­‐c);	
  average	
  infection	
  prevalence	
  in	
  X,	
  M	
  and	
  P	
  individuals	
  (d-­‐f);	
  average	
  size	
  
of	
  groups	
  dominated	
  by	
  X,	
  M	
  and	
  P	
  individuals	
  (g-­‐i);	
  and	
  average	
  fitness	
  of	
  X,	
  M	
  and	
  P	
  individuals	
  (j-­‐
k).	
  	
  ‘X’	
  denotes	
  punishing	
  monogamists,	
  ‘M’	
  denotes	
  non-­‐punishing	
  monogamists,	
  ‘P’	
  denotes	
  
polygynists.	
  	
  Boxplots	
  show	
  median	
  ( ),	
  first	
  quartile	
  ( ),	
  third	
  quartile	
  ( ),	
  minimal	
  value	
  
observed	
  ( )	
  and	
  maximal	
  value	
  observed	
  ( ).	
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Supplementary	
  Figure	
  16:	
  Realistic	
  levels	
  of	
  coital	
  dilution	
  do	
  not	
  prevent	
  invasion	
  by	
  
punishing	
  monogamists	
  (realistic	
  range:	
  0.05	
  <	
  o	
  <	
  0.25;	
  see	
  Text	
  S1).	
  	
  Univariate	
  sensitivity	
  
analysis	
  with	
  respect	
  to	
  T,	
  the	
  proportion	
  ,	
  for:	
  percentage	
  of	
  groups	
  at	
  end	
  of	
  simulation	
  dominated	
  
by	
  X,	
  M	
  and	
  P	
  individuals	
  (a-­‐c);	
  average	
  infection	
  prevalence	
  in	
  X,	
  M	
  and	
  P	
  individuals	
  (d-­‐f);	
  average	
  
size	
  of	
  groups	
  dominated	
  by	
  X,	
  M	
  and	
  P	
  individuals	
  (g-­‐i);	
  and	
  average	
  fitness	
  of	
  X,	
  M	
  and	
  P	
  
individuals	
  (j-­‐k).	
  	
  ‘X’	
  denotes	
  punishing	
  monogamists,	
  ‘M’	
  denotes	
  non-­‐punishing	
  monogamists,	
  ‘P’	
  
denotes	
  polygynists.	
  	
  Boxplots	
  show	
  median	
  ( ),	
  first	
  quartile	
  ( ),	
  third	
  quartile	
  ( ),	
  minimal	
  value	
  
observed	
  ( )	
  and	
  maximal	
  value	
  observed	
  ( ).	
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Supplementary	
  Figure	
  17:	
  Chronic	
  infection	
  scenario:	
  realistic	
  levels	
  of	
  coital	
  dilution	
  prevent	
  
invasion	
  by	
  punishing	
  monogamists	
  (realistic	
  range:	
  0.2	
  <	
  o	
  <	
  0.6;	
  see	
  Text	
  S1).	
  	
  Univariate	
  
sensitivity	
  analysis	
  with	
  respect	
  to	
  T,	
  the	
  proportion	
  ,	
  for:	
  percentage	
  of	
  groups	
  at	
  end	
  of	
  simulation	
  
dominated	
  by	
  X,	
  M	
  and	
  P	
  individuals	
  (a-­‐c);	
  average	
  infection	
  prevalence	
  in	
  X,	
  M	
  and	
  P	
  individuals	
  (d-­‐
f);	
  average	
  size	
  of	
  groups	
  dominated	
  by	
  X,	
  M	
  and	
  P	
  individuals	
  (g-­‐i);	
  and	
  average	
  fitness	
  of	
  X,	
  M	
  and	
  P	
  
individuals	
  (j-­‐k).	
  	
  ‘X’	
  denotes	
  punishing	
  monogamists,	
  ‘M’	
  denotes	
  non-­‐punishing	
  monogamists,	
  ‘P’	
  
denotes	
  polygynists.	
  	
  Boxplots	
  show	
  median	
  ( ),	
  first	
  quartile	
  ( ),	
  third	
  quartile	
  ( ),	
  minimal	
  value	
  
observed	
  ( )	
  and	
  maximal	
  value	
  observed	
  ( ).	
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Supplementary	
  Table	
  1.	
  	
  Data	
  on	
  polygyny	
  and	
  group	
  size.	
  	
  The	
  following	
  data	
  come	
  from	
  
the	
  standard	
  cross	
  cultural	
  sample	
  in	
  Murdock	
  and	
  Whites’	
  ethnographic	
  atlas	
  (1)	
  
(accessible	
  at	
  http://lucy.ukc.ac.uk/cgi-­‐bin/uncgi/Ethnoatlas/atlas.vopts).	
  	
  Cell	
  entries	
  are	
  
the	
  number	
  of	
  groups	
  in	
  each	
  category.	
  	
  

Group	
  size	
   <50	
   50-­‐99	
   100-­‐199	
   200-­‐399	
   400-­‐999	
   1000-­‐
4999	
  

5000-­‐
49999	
  

50000+	
   Total	
  

Monogamy	
   2	
   2	
   3	
   0	
   3	
   1	
   0	
   6	
   21	
  

Polygyny	
  
(sororal	
  or	
  
non-­‐sororal)	
  

12	
   13	
   11	
   12	
   6	
   1	
   4	
   6	
   39	
  

Total	
   14	
   15	
   14	
   12	
   9	
   2	
   4	
   12	
   60	
  
	
  
	
  
	
  
	
  
	
  

Supplementary	
  Table	
  2.	
  STI	
  prevalence	
  and	
  group	
  size	
  by	
  strategy	
  for	
  chronic	
  infection	
  
scenario.	
  Long-­‐term	
  average	
  group	
  sizes	
  and	
  STI	
  prevalence	
  by	
  strategy	
  type,	
  within	
  monogamist	
  
(X),	
  non-­‐punishing	
  monogamist	
  (M),	
  and	
  polygynists	
  (P)	
  groups	
  and	
  across	
  the	
  whole	
  population,	
  for	
  
the	
  small	
  group	
  and	
  large	
  group	
  scenarios.	
  	
  Values	
  are	
  the	
  average	
  across	
  100	
  simulation	
  runs;	
  
parenthetical	
  values	
  denote	
  one	
  standard	
  deviation.	
  

 Small group scenario   Large group scenario 

Within X 
groups 

Within M 
groups 

Within P 
groups 

Across 
all 

groups 

Within X 
groups 

Within M 
groups 

Within P 
groups 

Across 
all 

groups 

STI 
prevalence 
	
  

	
   	
  

All 
individuals 

 0.009 
(±0.004) 

 0.008 
(±0.003) 

 0.007 
(±0.0002) 

0.007 
(±0.0002) 

0.01   
(±0.001) 

 0.01 
(±0.002) 

 0.04 
(±0.01) 

 0.01 
(±0.002) 

X individuals 0.008	
  
(±0.003)	
  

0.005	
  
(±0.009)	
  

0.004	
  
(±0.001)	
  

0.005	
  
(±0.001)	
  

0.01	
  
(±0.001)	
  

0.01	
  
(±0.001)	
  

0.03	
  
(±0.01)	
  

0.01	
  
(±0.001)	
  

M individuals 0.006 
(±0.017) 

0.007 
(±0.003) 

0.005 
(±0.001) 

0.005 
(±0.001) 

0.01 
(±0.0003) 

0.01 
(±0.0003) 

0.03 
(±0.004) 

0.01 
(±0.001) 

P individuals  0.017 
(±0.008) 

0.015 
(±0.007) 

0.007 
(±0.0002) 

0.007 
(±0.0002) 

0.03 
(±0.002) 

 0.05 
(±0.004) 

0.05 
(±0.01) 

0.04 
(±0.004) 

Group Size  20.6 
(±0.8) 

20.8 
(±0.7) 

21.7 
(±0.1) 

 21.6 
(±0.1) 

 243.3 
(±1.1) 

240.6 
(±4.4) 

223.1 
(±9.8) 

 239.4 
(±4.4) 
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Supplementary	
  Methods	
  	
  

Bacterial	
  STI	
  scenario.	
  Partnering	
  rates	
  are	
  high	
  in	
  hunter-­‐gatherer	
  (forager)	
  groups	
  
(except	
  in	
  polygynous	
  societies	
  among	
  men	
  who	
  cannot	
  find	
  mates)	
  (2),	
  hence	
  we	
  choose	
  
ρ=0.1/month	
  for	
  the	
  baseline	
  probability	
  per	
  month	
  that	
  a	
  single	
  female	
  seeks	
  a	
  partner.	
  	
  
Exogamy	
  rates	
  are	
  similarly	
  high	
  (3),	
  hence	
  we	
  choose	
  ε=0.80	
  for	
  the	
  baseline	
  probability	
  
that	
  a	
  single	
  female	
  who	
  is	
  looking	
  for	
  a	
  partner,	
  looks	
  outside	
  their	
  current	
  group.	
  	
  Divorce	
  
rates	
  vary	
  depending	
  on	
  the	
  number	
  of	
  years	
  partners	
  have	
  been	
  together,	
  however,	
  the	
  
average	
  dissolution	
  rate	
  over	
  the	
  long	
  term	
  is	
  about	
  5%	
  per	
  year	
  (4),	
  hence	
  we	
  choose	
  the	
  
pair	
  breakup	
  probability	
  of	
  ω=0.05/year.	
  	
  

The	
  normal	
  human	
  lifespan	
  for	
  a	
  healthy	
  hunter-­‐gatherer	
  is	
  about	
  70	
  years	
  (5),	
  hence	
  we	
  
chose	
  δ=0.01429/year	
  for	
  the	
  probability	
  per	
  year	
  that	
  an	
  individual	
  dies	
  due	
  to	
  causes	
  
other	
  than	
  sexually	
  transmitted	
  infections.	
  	
  The	
  total	
  fertility	
  rate	
  (births	
  per	
  lifetime)	
  
among	
  female	
  hunter-­‐gatherers	
  is	
  about	
  5.5	
  with	
  a	
  standard	
  deviation	
  of	
  1.69	
  (6).	
  	
  For	
  a	
  
lognormal	
  distribution,	
  these	
  values	
  correspond	
  to	
  a	
  lognormal	
  location	
  parameter	
  of	
  µ=-­‐
5.03	
  and	
  a	
  lognormal	
  scale	
  parameter	
  of	
  s=0.29.	
  	
  This	
  corresponds	
  to	
  a	
  mean	
  birth	
  
probability	
  per	
  unit	
  time	
  of	
  β=0.079/year.	
  	
  

The	
  mate	
  selection	
  exponent	
  was	
  chosen	
  by	
  calibrating	
  the	
  model	
  to	
  match	
  data	
  on	
  the	
  
distribution	
  of	
  the	
  number	
  of	
  female	
  partners	
  per	
  male	
  in	
  polygynous	
  societies	
  (7),	
  yielding	
  
χ=1.5.	
  	
  In	
  hunter-­‐gatherers,	
  men	
  provide	
  for	
  at	
  least	
  40%	
  of	
  the	
  diet,	
  although	
  societies	
  are	
  
variable	
  and	
  there	
  are	
  many	
  cases	
  where	
  they	
  provide	
  more	
  than	
  50%	
  (6,	
  8).	
  	
  Hence,	
  we	
  
assumed	
  φ=0.3,	
  corresponding	
  to	
  males	
  providing	
  30%	
  of	
  the	
  diet.	
  	
  This	
  is	
  a	
  conservative	
  
estimate	
  since	
  it	
  tends	
  to	
  favour	
  polygyny,	
  by	
  increasing	
  the	
  birth	
  rate	
  in	
  polygynous	
  
partnerships.	
  	
  Lower	
  values	
  than	
  φ=0.3	
  were	
  avoided	
  because	
  lower	
  values	
  resulted	
  in	
  
highly	
  skewed	
  partnership	
  distributions	
  that	
  did	
  not	
  match	
  empirical	
  data	
  (7).	
  	
  

We	
  assumed	
  that	
  a	
  fraction	
  σ=0.01	
  of	
  newly	
  recruited	
  individuals	
  picked	
  a	
  strategy	
  
randomly	
  rather	
  than	
  picking	
  a	
  successful	
  strategy.	
  	
  We	
  assumed	
  that	
  the	
  infection	
  was	
  re-­‐
introduced	
  from	
  other	
  metapopulations	
  (e.g.	
  through	
  travel)	
  every	
  Δ=70	
  years,	
  in	
  a	
  
proportion	
  π=0.01	
  of	
  randomly	
  chosen	
  individuals.	
  	
  	
  

The	
  reported	
  transmission	
  rates	
  for	
  bacterial	
  STIs	
  such	
  as	
  chlamydia,	
  gonorrhea	
  and	
  
syphilis	
  are	
  variable,	
  but	
  generally	
  very	
  high,	
  with	
  a	
  transmission	
  probability	
  of	
  
approximately	
  10-­‐50%	
  per	
  sexual	
  contact	
  (9-­‐12).	
  Assuming	
  S=8	
  sex	
  acts	
  per	
  month	
  per	
  
partnership	
  with	
  a	
  probability	
  of	
  transmission	
  P=0.2	
  per	
  sex	
  act,	
  we	
  find	
  from	
  the	
  equation	
  
𝜏 = 1− 1− 𝑃 !	
  that	
  the	
  probability	
  that	
  infection	
  is	
  transmitted	
  from	
  an	
  infected	
  partner	
  
to	
  a	
  susceptible	
  partner	
  is	
  τ=0.85/month.	
  	
  

The	
  reported	
  duration	
  of	
  untreated	
  infection	
  is	
  also	
  variable	
  and	
  it	
  is	
  difficult	
  to	
  acquire	
  
data	
  on,	
  since	
  bacterial	
  STI	
  infections	
  are	
  usually	
  treated	
  (13,	
  14).	
  	
  For	
  chlamydia,	
  the	
  
duration	
  of	
  untreated	
  infection	
  has	
  been	
  estimated	
  to	
  be	
  1	
  year	
  on	
  average	
  (15),	
  although	
  
for	
  some	
  the	
  duration	
  can	
  be	
  up	
  to	
  2	
  years	
  (16).	
  	
  Gonorrhea	
  appears	
  to	
  have	
  a	
  shorter	
  
duration	
  of	
  infection	
  than	
  chlamydia	
  (13,	
  14).	
  	
  The	
  primary	
  and	
  secondary	
  stages	
  of	
  
syphilis	
  are	
  about	
  6	
  months	
  (17)	
  but	
  infection	
  is	
  lifelong,	
  relapse	
  to	
  the	
  secondary	
  phase	
  is	
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very	
  common,	
  and	
  the	
  early	
  latent	
  phase	
  may	
  be	
  infectious	
  (18).	
  Based	
  on	
  these	
  studies	
  we	
  
choose	
  a	
  baseline	
  value	
  of	
  λ=1.0/year	
  for	
  the	
  probability	
  of	
  clearing	
  infection	
  (and	
  
becoming	
  fully	
  susceptible	
  again).	
  	
  

Infertility	
  rates	
  due	
  to	
  bacterial	
  STI	
  infections	
  vary	
  among	
  populations.	
  For	
  instance,	
  the	
  
rate	
  of	
  pelvic	
  inflammatory	
  disease	
  (PID)	
  among	
  women	
  with	
  unscreened	
  chlamydia	
  
infection	
  higher	
  income	
  populations	
  is	
  about	
  10%,	
  and	
  PID	
  is	
  estimated	
  to	
  cause	
  infertility	
  
in	
  about	
  16%	
  of	
  cases	
  (19,	
  20).	
  	
  However,	
  STI-­‐caused	
  infertility	
  rates	
  appear	
  to	
  be	
  higher	
  in	
  
lower	
  income	
  populations	
  with	
  limited	
  access	
  to	
  medical	
  interventions	
  (21).	
  	
  We	
  choose	
  a	
  
relatively	
  low	
  value	
  of	
  θ=0.05	
  for	
  the	
  probability	
  that	
  an	
  STI	
  causes	
  infertility.	
  	
  

We	
  assumed	
  that	
  punishing	
  monogamists	
  pay	
  a	
  cost	
  c=0.01	
  to	
  punish	
  each	
  polygynist	
  in	
  
their	
  group,	
  and	
  that	
  polygynists	
  receive	
  the	
  same	
  penalty	
  c=0.01	
  for	
  punishing	
  
monogamist	
  in	
  their	
  group.	
  	
  For	
  a	
  punishing	
  monogamist	
  group	
  of	
  size	
  250	
  (with	
  
approximately	
  125	
  males),	
  c=0.01	
  means	
  that	
  polygynists	
  receive	
  the	
  maximum	
  possible	
  
punishment	
  due	
  to	
  the	
  aggregate	
  effects	
  from	
  all	
  the	
  punishing	
  monogamists	
  in	
  the	
  group.	
  	
  

The	
  group	
  sizes	
  for	
  the	
  small	
  group	
  (hunter-­‐gatherer)	
  and	
  large	
  group	
  (agriculturalist)	
  
scenarios	
  were	
  taken	
  from	
  empirical	
  data	
  on	
  group	
  sizes	
  (6).	
  	
  We	
  assumed	
  a	
  probability	
  
κ=0.05/month	
  that	
  two	
  groups	
  in	
  the	
  metapopulation	
  compete	
  (significantly	
  larger	
  values	
  
made	
  the	
  metapopulation	
  unsustainable	
  due	
  to	
  excessive	
  population	
  reduction),	
  and	
  a	
  
controlling	
  factor	
  γ=10	
  corresponds	
  to	
  moderate	
  effects	
  of	
  group	
  size	
  in	
  the	
  outcomes	
  of	
  
group	
  conflicts.	
  

Chronic	
  infection	
  scenario.	
  	
  For	
  the	
  chronic	
  infection	
  scenario,	
  we	
  based	
  our	
  parameters	
  
on	
  Human	
  Immunodeficiency	
  Virus	
  (HIV)	
  infections.	
  	
  We	
  assumed	
  S=8	
  sex	
  acts	
  per	
  month,	
  
and	
  a	
  per	
  act	
  transmission	
  probability	
  of	
  P=0.005	
  based	
  on	
  data	
  in	
  low-­‐income	
  populations	
  
(22),	
  hence	
  we	
  find	
  from	
  the	
  equation	
  𝜏 = 1− 1− 𝑃 !	
  that	
  the	
  probability	
  that	
  infection	
  is	
  
transmitted	
  from	
  an	
  infected	
  partner	
  to	
  a	
  susceptible	
  partner	
  is	
  τ=0.04/month.	
  	
  	
  The	
  
duration	
  of	
  infection	
  was	
  assumed	
  to	
  be	
  lifelong,	
  but	
  the	
  duration	
  of	
  life	
  while	
  infected	
  was	
  
assumed	
  to	
  be	
  10	
  years,	
  hence	
  a	
  death	
  rate	
  of	
  0.1/year	
  due	
  to	
  STI	
  infection	
  (23).	
  	
  Infertility	
  
rates	
  are	
  high	
  in	
  HIV	
  infection	
  (24)	
  hence	
  we	
  assumed	
  θ=0.5.	
  	
  	
  

Coital	
  dilution	
  scenarios.	
  	
  To	
  capture	
  coital	
  dilution	
  in	
  our	
  sensitivity	
  analysis	
  we	
  
assumed	
  that	
  coital	
  dilution	
  reduces	
  the	
  per-­‐month	
  transmission	
  probability	
  by	
  a	
  
multiplicative	
  factor	
  	
  

!
!!!!!"

	
   	
   	
   	
   (1)	
  	
  

where	
  N	
  is	
  the	
  number	
  of	
  partners,	
  and	
  o	
  controls	
  the	
  impact	
  of	
  coital	
  dilution.	
  	
  The	
  factor	
  o	
  
can	
  be	
  computed	
  from	
  the	
  equation	
  	
  

𝑜 =    !
!!!

!! !!! !

!! !!! !×!" − 1 	
   	
   	
   	
   	
   (2)	
  

where	
  P	
  is	
  the	
  per	
  act	
  transmission	
  rate,	
  S	
  is	
  the	
  baseline	
  number	
  of	
  sex	
  acts	
  per	
  month,	
  
and	
  OR	
  is	
  the	
  odds	
  ratio	
  for	
  the	
  reduced	
  frequency	
  of	
  sex	
  acts	
  in	
  situations	
  where	
  there	
  are	
  
multiple	
  partners,	
  which	
  can	
  be	
  taken	
  from	
  empirical	
  data	
  (25-­‐27).	
  	
  This	
  equation	
  was	
  in	
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turn	
  derived	
  from	
  the	
  equation	
  relating	
  per-­‐month	
  and	
  per-­‐act	
  transmission	
  probabilities	
  
𝜏 = 1− 1− 𝑃 !.	
  	
  From	
  an	
  empirical	
  study	
  on	
  coital	
  dilution	
  in	
  polygynous	
  relationships	
  
(26),	
  the	
  odds	
  ratio	
  OR=0.84	
  for	
  2	
  partners,	
  and	
  OR=0.44	
  for	
  3	
  or	
  more	
  partners.	
  	
  As	
  before,	
  
S=8	
  acts	
  per	
  months.	
  For	
  bacterial	
  STIs	
  with	
  τ=0.85/month,	
  this	
  yields	
  𝑜  𝜖  [0.07, 0.26].	
  For	
  
HIV	
  with	
  τ=0.04/month,	
  this	
  yields	
  𝑜  𝜖  [0.19, 0.62].	
  	
  	
  This	
  approach	
  is	
  conservative,	
  since	
  it	
  
does	
  not	
  account	
  for	
  extramarital	
  sex	
  in	
  partnerships	
  where	
  females	
  experience	
  coital	
  
dilution	
  to	
  the	
  presence	
  of	
  other	
  partners	
  to	
  their	
  mate.	
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