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1. Why be nice to strangers: the parochialism and the 
first impression hypothesis  
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1.2 The parochialism hypothesis  
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Table 1 Summary of the parochialism and the first impression hypothesis 

  The parochialism hypothesis 
(the null hypothesis) 

The first impression hypothesis 
(the target hypothesis) 

Pro-
sociality 
towards 
strangers 

Function Intergroup competition Extension of individual social network 

Phylogeny 

Unique to human, evolving via 
group selection maintained by 

human 
culture and warfare 

Not unique to human, evolving when 
the benefits of forming new relationships 

outweigh its costs and risks 

Prosocial 
motivation Unselfish motivation Selfish and unselfish motivations 

Appraisal of 
strangers 

Strangers from ingroup = friends,  
strangers from outgroup = foes  

(i.e. ingroup love, outgroup hate) 

Strangers = potential new partners 
 (i.e. positive valence by default) 
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1.4 Bonobos provide a powerful test of the two hypotheses !!
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1.5 Rationale of this dissertation research  
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1.5.1 Study 1 -2: Are bonobos prosocial toward stranger? If so, what 
are the motivations?  
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1.5.2 Study 3: Do bonobos attach positive valence to strangers?   
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2. Empirical tests of the two hypotheses  
  

2.1 Study 1: Are bonobos prosocial toward strangers in the 
contexts of food sharing and instrumental helping? 1 
 
2.1.1 Introduction  

'*&!+,!2%&!<+.2!;>991"*)!%><0*!7&%0#"+(.!,(+<!0*!&#+1>2"+*0(3!;&(.;&/2"#&!".!

+>(! .;&/"&.n! ;(+;&*."23! 2+! .%0(&! 4"2%! *+*V(&102"#&.! 0*5! &#&*! .2(0*)&(.! QW&%(! m!

WU./%70/%&(!KLLNF!6&07(")%2!KLL[SP!?/(+..!*><&(+>.!/>12>(&.!0*5!&0(13!"*!5&#&1+;<&*2F!

%><0*.!&*)0)&!"*!.;+*20*&+>.!%&1;"*)!0*5!/+.213!.%0("*)!4"2%!.2(0*)&(.!QE&*("/%!&2!01P!

KLL]F! X0(*&@&*! &2! 01P! KLL_SP! 6+<&! %0#&! .>))&.2&5! 2%".! %><0*! ,+(<! +,! .%0("*)! ".!

"*/+*.".2&*2!4"2%!2%&!;(&5"/2"+*.!+,!@"*.%";!2%&+(3!0*5!(&/";(+/01!012(>".<!Q.&&!W&%(!m!

W"./%70/%&(!KLLNF!7>2!.&&!:&12+*!&2!01P!KLMMS!4%"1&!+2%&(.!%0#&!;(+;+.&5!+>(!.;&/"&.!%0.!

&#+1#&5! >*"I>&! <+2"#02"+*! 0*5! /+)*"2"+*! ,+(! .%0("*)! Q$+<0.&11+! KLL\F! D>(@0(2! &2! 01P!

KLL\F!E"11!&2!01P!KLL\F!6"1@!&2!01P!KLMMSP!

k+*%><0*! ;("<02&.! 0(&! @*+4*! 2+! %&1;! 0*5! #+1>*20("13! .%0(&! ,++5! 4"2%! +2%&(!

)(+>;<02&.! Q&P)P! 62&#&*.! KLL[F! 5&! X001! M\\_F! E0(&! m! g4&2>&*50! KLMLF! H%&*&3! KLMMF!

W&".2*&(!m!f/J(&4!M\^\F!62&#&*.!m!J"173!KLL[SP!$%".!;(+.+/"01"23F!+(!#+1>*20(3!7&%0#"+(!

2%02!7&*&,"2.!+2%&(.!Q=".&*7&()!&2!01P!KLLZF!H(+*"*!KLMKF!80&))"!&2!01P!KLMLF!E+>.&!&2!01P!

KLMKF!i0".%!m!X0(*&@&*!KLMMSF!/0*!7&!5("#&*!73!.&1,".%!+(!+2%&(V(&)0(5"*)!<+2"#02"+*.!

Q=".&*7&()!&2!01P!KLLZF!W&%(!&2!01P!KLL^SP!$%&(&,+(&F!4%"1&!0!;("<02&!/0*!7&!;(+.+/"01!&#&*!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

M!O&;("*2&5!,(+<!-G+6!'k=F!^QMSB!&]M\KKF!$0*F!8!m!E0(&F!DF!KLMNF!D+*+7+.!.%0(&!4"2%!.2(0*)&(.F!>*5&(!
H(&02"#&!H+<<+*.!?22("7>2"+*!G"/&*.&!
Q%22;Brr444P;1+.+*&P+()r.202"/r1"/&*.&sc.&.."+*"5tDN_MLKNN][_H\ZWM=^H=]LM^[K\[L]H?S!!
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/("2"I>&! +,! 2%".! "*2&(;(&202"+*! 73! 6"1@! m! E+>.&! KLMMSP! E+4&#&(F! 2%&(&! (&<0"*.! 1"221&!
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Q.&&!$071&!KSP!!
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2.1.2 Experiment 1  
$%&! ;>(;+.&! +,! &R;&("<&*2! M! 40.! 2+! 5&2&(<"*&! 4%&2%&(! 7+*+7+.! .%0(&! 0*5!

;(&,&(!2+!.%0(&!,++5!4"2%!.2(0*)&(.!70.&5!+*!E0(&!0*5!g4&2>&*50!QKLMLSP!$%&!.>7c&/2.!

&*2&(&5!0!(++<!70"2&5!4"2%!0!;"1&!+,!%")%13!5&."(071&!,++5P!$%&3!/+>15!&"2%&(!&02!011!2%&!

,++5! 01+*&! +(! 2%&3! /+>15! /+V,&&5! 4"2%! 0! /+*.;&/","/! 73! (&<+#"*)! 0! +*& V403! @&3! 2+!

"#$%&!'!()**#+,!-.!$-/-$-!0+-1-23#%34,!3/!(4)5,!6 !

!



!

KN!

(&1&0.&! &"2%&(! 0! )(+>;<02&! +(! 0! .2(0*)&(! 4%+! 4&(&! &0/%! 1+/@&5! "*! .&;0(02&! 05c0/&*2!

(++<.!QW")>(&!KPMPM0SP!!

!

1)68,(0'$

! W+>(2&&*! 7+*+7+.!Q^WBZfS! ,(+<! G+10! 30! D+*+7+! .0*/2>0(3! ;0(2"/";02&5! "*! 2%".!

&R;&("<&*2P! ?11! &R;&("<&*2.! 4&(&!0;;(+#&5! 73! 2%&!f"*".2(3! +,! O&.&0(/%! "*! 2%&!

:&<+/(02"/!O&;>71"/!+,!2%&!H+*)+!QufUkPO6r6JrLL[r!KLL\SF!G+10!30!D+*+7+! .0*/2>0(3!

0*5!:>@&!U?HAHP!?11!.>7c&/2.!0(&!+(;%0*.!+,!7>.%<&02!2(05&F!7>2!0!/+<;0(".+*!+,!2%&"(!

;.3/%+1+)"/01! %&012%! 2+! <+2%&(V(&0(&5! "*5"#"5>01.! (&#&01&5! *+! .>7.20*2"01! 5",,&(&*/&.!

QX+77&(!m!E0(&!KLMMSP!=0/%!.>7c&/2!40.!2&.2&5!4"2%!24+!/+*.;&/","/!(&/";"&*2.!l !+*&!0!

.2(0*)&(!0*5!2%&!+2%&(!0!/>((&*2!)(+>;<02&P!6&#&*!,&<01&!.>7c&/2.!;103&5!2%&!(+1&!+,!2%&!

(&/";"&*2!Q.&&!?;;&*5"R!?!,+(!;0"("*).SP!X&!5"5!*+2!>.&!<01&!(&/";"&*2.!."<;13!7&/0>.&!

4&!5"5!*+2!%0#&!&*+>)%!0#0"1071&!02!2%&!2"<&!+,!2%&!&R;&("<&*2P!$%&!/+<;+."2"+*!+,!011!

2("+.! 011+4&5! *+! (+1&V(&#&(.01! 0*5! <0R"<"9&5! /+<7"*02"+*.! +,! 0#0"1071&! (&/";"&*2.P!

?55"2"+*0113F! 7&/0>.&! ;(&V&R".2"*)! (&102"+*.%";.! 0<+*)! )(+>;<02&.! <")%2! 7&! 0!

/+*,+>*5"*)!,0/2+(F!4&!"*/1>5&5!0.!<0*3!"*5"#"5>01.!"*2+!2%&!(&/";"&*2!;++1!0.!;+.."71&!

0*5!(0*5+<13!;0"(&5!&0/%!.>7c&/2!4"2%!0!)(+>;<02&!(&/";"&*2P!

$ 103"#4,3'!4&(&!5&,"*&5!0.!>*(&102&5!"*5"#"5>01.!1"#"*)!"*!5",,&(&*2!.+/"01!)(+>;.!

,(+<!+*&!0*+2%&(P!?11!.>7c&/2.!/0<&!,(+<!24+!5",,&(&*2!)(+>;.!Q.&&!?;;&*5"R!?SP!=0/%!
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2.2 Study 2: Are bonobos prosocial toward strangers in the 
prosocial choice task? 2 
 
2.2.1 Introduction  
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2.3 Study 3: Do bonobos attach  positi ve valence to strangers?  3   
 
2.3.1 Introduction  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
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Figure 2.3.1 Overall results of experiment 1.  
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Figure 2.3.2 Results of adult and non-adult subjects in experiment 1. 
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Figure 2.3.3 Results of experiment 2  
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3. General Discussion  
  

3.1 Introduction  
$%".!5"..&(202"+*!2&.2.!24+!&#+1>2"+*0(3!&R;10*02"+*.!,+(!;(+.+/"01"23!2+40(5!

.2(0*)&(.P!?/(+..!5",,&(&*2!/>12>(&.!0*5!&0(13!"*!5&#&1+;<&*2F!%><0*.!.;+*20*&+>.13!

&*)0)&!"*!;(+.+/"01!7&%0#"+(!2+40(5!.2(0*)&(.!Q&P!)P!E&*("/%!&2!01P!KLL]F!X0(*&@&*!&2!01P!

KLLZFKLL_SP!$%&!;0(+/%"01".<!%3;+2%&.".!.>))&.2.!2%02!;(+.+/"01"23!2+40(5!.2(0*)&(.!".!

0*!050;202"+*!2+!)(+>; V1&#&1!/+<;&2"2"+*!.>.20"*&5!73!%><0*!/>12>(&.!0*5!40(,0(&P!U2!

,>(2%&(!;(&5"/2.!2%02!2%".!;(+.+/"01"23!".!>*"I>&!2+!%><0*F!/0*!+*13!7&!5("#&*!73!

>*.&1,".%!<+2"#02"+*!0*5!&*/+>*2&(.!4"2%!.2(0*)&(.!,(+<!+>2)(+>;!.%+>15!/0>.&!0!

*&)02"#&!0;;(0".01P!U*!/+*2(0.2F!2%&!,"(.2!"<;(&.."+*!%3;+2%&.".!;(+;+.&.!2%02!2%".!

;(+.+/"01"23!,>*/2"+*.!2+!&R2&*5!0*!"*5"#"5>01n.!.+/"01!*&24+(@P!$%".!%3;+2%&.".!;(&5"/2.!

2%02!;(+.+/"01"23!2+40(5!.2(0*)&(.!/0*!&#+1#&!"*!*+*%><0*!.;&/"&.!",!2%&!7&*&,"2.!+,!

&R2&*5"*)!.+/"01!*&24+(@!+>24&")%.!2%&!/+.2.P!!U*!2%".!/0.&!2%&!;(+.+/"01!<+2"#02"+*!/0*!

7&!&"2%&(!.&1,".%!+(!>*.&1,".%!0*5!&*/+>*2&(.!7&24&&*!!.2(0*)&(.!4"11!73!5&,0>12!/(&02&!

;+."2"#&!#01&*/&!0.!.2(0*)&(.!0;;(0".&!&0/%!+2%&(P!!!!!

!

3.2 The supports for the first impression hypothesis  
$%".!5"..&(202"+*!;(+#"5&.!.>;;+(2!,+( !2%&!2%(&&!/+(&!;(&5"/2"+*.!+,!2%&!,"(.2!

"<;(&.."+*!%3;+2%&.".P!U*!.>;;+(2!+,!2%&!;%31+)&*3!;(&5"/2"+*F!24+!.&2.!+,!&R;&("<&*2.!

(&#&01!2%02!;(+.+/"01!7&%0#"+(!2+40(5!.2(0*)&(.!".!*+2!>*"I>&!2+!%><0*.P!D+*+7+.!/0*!

7&!;(+.+/"01!2+40(5!.2(0*)&(.P!U*!.>;;+(2!+,!2%&!<+2"#02"+*!;(&5"/2"+*F!R&*+;%"1"0!5+&.!
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*+2!(&I>"(&!>*.&1,".%!<+2"#02"+*P!D+*+7+.!4&(&!<+2"#02&5!73!7+2%!.&1,".%!0*5!>*.&1,".%!

<+2"#02"+*.!4%&*!&R%"7"2"*)!;(+.+/"01!7&%0#"+(!2+40(5!.2(0*)&(.P!!W"*0113F!"*!.>;;+(2!+,!

2%&!0;;(0".01!;(&5"/2"+*F!24+!5",,&(&*2!<&0.>(&.!(&#&01!2%02!7+*+7+.!73!5&,0>12!022("7>2&!

;+."2"#&!#01&*/&!2+!2%&!#"5&+!.2"<>1"!+,!.2(0*)&(.P!!

!

3.2.1 Bonobos are prosocial toward strangers !!
62>53!MVK!(&#&01!2%02!7+*+7+.!.%+4!#+1>*20(3F!;(+.+/"01!7&%0#"+(.!2+40(5!

.2(0*)&(.!"*!24+!5",,&(&*2!/+*2&R2.P!U*!0!,++5V.%0("*)!;0(05")<F!7 +*+7+.!/%+.&!2+!(&1&0.&!

0!.2(0*)&(!2+!.%0(&!<+*+;+1"9071&!,++5P!U*!0*!"*.2(><&*201!%&1;"*)!;0(05")<F!7+*+7+.!

.0/(","/&5!;103"*)!2"<&!0*5!&*&()3!2+!%&1;!0!.2(0*)&(!0/I>"(&!+>2V+,V(&0/%!,++5P!$%&.&!

(&.>12.!0(&!2%&!,"(.2!&R;&("<&*201!&#"5&*/&!2%02!0!*+*V%><0* !;("<02&!4"11!"*2&*2"+*0113!

0/2!2+!7&*&,"2!0!.2(0*)&(P!$%&3!01.+!/+*2(05"/2!2%&!>*"I>&*&..!;(&5"/2"+*!+,!2%&!

;0(+/%"01".<!%3;+2%&.".!0*5!"*.2&05!.>;;+(2!2%&!;%31+)&*&2"/!;(&5"/2"+*!+,!2%&!,"(.2!

"<;(&.."+*!%3;+2%&.".P!!

?!.&("&.!+,!/+*2(+1.!5&<+*.2(02&!2%02!2%&!+7.&(#&5!;(+.+/"01!7&%0#"+(!".!#+1>*20(3!

0*5!".!*+2!&R;10"*071&!73!0!*><7&(!+,!1+4V1&#&1!&R;10*02"+*.P!W"(.2F!.>7c&/2.!011!;0..&5!

*&/&..0(3!;(& V2&.2.!2+!5&<+*.2(02&!0*!>*5&(.20*5"*)!+,!2%&!5",,&(&*2!.&2>;.!"*!&0/%!

&R;&("<&*2F!.+!2%&3!>*5&(.2++5!2%&!/+*.&I>&*/&.!+,!2%&"(!7&%0#"+(.!4%&*!2%&3!(&1&0.&5!

0*+2%&(!7+*+7+P!6&/+*5F!2%&3!4&(&!071&!2+!"*%"7"2!2%&!20()&2!7&%0#"+(!Q(&<+#"*)!2%&!@&3!

+(!;>11"*)!2%&!(+;&S!4%&*!2%".!7&%0#"+(!5"5!*+2!7&*&,"2!2%&!.2(0*)&(.P!$%".!.>))&.2.!2%02!

2%&3!&"2%&(!5"5!*+2!!,"*5!@&3!(&<+#01!+(!(+;&!;>11"*)!!"*2("*."/0113!(&40(5"*)!"*!2%".!
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/+*2&R2!+(!2%02!2%&3!/+>15!"*%"7"2!2%".!(&.;+*.&P!$%"(5F!2%&!7+*+7+.!5"5!*+2!.%+4!0*3!

2&<;+(01!/%0*)&!"*!2%&!,(&I>&*/3!+,!;(+.+/"01!7&%0#"+(!5>("*)!2%&!&R;&("<&*2.P!$%".!

0)0"*!.>))&.2.!2%02!.>7c&/2.!>*5&(.2++5!2%&!20.@!0*5!5"5!*+2!d<".20@&*13e!+;&*!2%&!5++(!

0*5!2%&*!1&0(*!2+!"*%"7"2!2%".!(&.;+*.&!5>("*)!2%&!2&.2!.&.."+*P!W"*0113F!2%&!.>7c&/2.!!4&(&!

*&#&(!,+(/&5!+(!%0(0..&5!73!2%&!(&/";"&*2!2+!7&!;(+.+/"01P!$%".!,>(2%&(!5&<+*.2(02&.!2%&!

#+1>*20("*&..!+,!2%&!+7.&(#&5!;(+.+/"01"23P!!

!

3.2.2 Prosocial motivation is both selfish and unselfish. !
62>53!MVK!01.+!(&#&01!24+!5".2"*/2!;(+R"<02&!<+2"#02"+*.!>*5&(13"*)!2%".!+7.&(#&5!

;(+.+/"01"23!2+40(5!.2(0*)&(.P!'*&!<+2"#02"+*!".!+2%&(V(&)0(5"*)P!D+*+7+.!;>11&5!0!(+;&!

2+!%&1;!.2(0*)&(.!+720"*!+>2V+,V(&0/%!,++5!4"2%+>2!)0"*"*)!0*3!"<<&5"02&F!20*)"71&!

(&40(5.P!U*!2%".!/+*2&R2F!.>7c&/2.!/+>15!*+2!(&/&"#&!.&1,".%!7&*&,"2.!2%(+>)%!@"*.%";F!

(&/";(+/01!&R/%0*)&F!.&R>01!7&%0#"+(F!)(++<"*)F!+(!2%&!.+/"01!(&40(5!+,!;%3."/0113!

"*2&(0/2"*)!4"2%!.2(0*)&(.P!U*.2&05F!.>7c&/2.!;0"5!0!/+.2!2+!;&(,+(<!2%&!;(+.+/"01!7&%0#"+(!

7&/0>.&!2%&3!.0/(","/&5!&*&()3!0*5!;103"*)!2"<&P!J"#&*!2%02!.>7c&/2.!%0#&!.%+4*!

"*%"7"2+(3!/+*2(+1!+#&(!(+;&V;>11"*)!0.!4&11!0.!0*!>*5&(.20*5"*)!+,!&R;&("<&*201!.&2>;F!

2%".!%&1;"*)!.&&<.!2+!7&!5("#&*!73!0*!>*.&1,".%!<+2"#02"+*!2+!7&*&,"2!2%&!(&/";"&*2P!$%".!

(&.>12!,>(2%&(!/%011&*)&.!2%&!>*"I>&*&..!;(&5"/2"+*!+,!2%&!;0(+/%"01".<!%3;+2%&.".!

7&/0>.&!.>/%!+2%&(V(&)0(5"*)!<+2"#02"+*!2+40(5!.2(0*)&(.!4+>15!*+2!7&!&R;&/2&5!2+!

&R".2!"*!0!*+*%><0*!.;&/"&.!4"2%+>2!"*2&*.&!"*2&()(+>;!/+<;&2"2"+*P!!

E+4&#&(F!"2!".!2%&!,"*5"*)!+,!2%&!.&/+*5F!.&1,".%!<+2"#02"+*!2%02!.>;;+(2.!2%&!



!

ML\!

<+2"#02"+*01!;(&5"/2"+*!+,!2%&!,"(.2!"<;(&.."+*!%3;+2%&.".P!D+*+7+.!4&(&!4"11"*)!2+!

,+()+!<+*+;+1"9071&F!5&."(071&!,++5!",!2%&3!/+>15!(&1&0.&!0!.2(0*)&(!"*2+!2%&!(++<!0*5!

&02!2+)&2%&(P!$%".!.%0("*)!5".0;;&0(&5!+*/&!.%0("*)!5"5!*+2!(&.>12!"*!0!5"(&/2!;%3."/01!

"*2&(0/2"+*!4"2%!2%&!.2(0*)&(P!$%".!(&.>12!.%+4.!2%02!;(+.+/"01!0/2+(.!/0*!"*5&&5!+720"*!

.&1,".%!7&*&,"2.!,(+<!.2(0*)&(.P!U*.2&05F!0!;%3."/01!"*2&(0/2"+*!4"2%!0!.2(0*)&(!"2.&1,!".!
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3.2.3 Bonobos positively appraise stra ngers !
62>53!N!>2"1"9&5!24+!5",,&(&*2!;0(05")<.!2%02!;(+#"5&!/+*#&()"*)!&#"5&*/&!"*!
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3.2.4 Alternative explanations !
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W"(.2F!7+*+7+.!0(&!*+2!*&+;%"1"/!QE&((<0**!&2!01P!KLMMSP!U*!/+*2&R2.!4%&(&!*+#&1!%><0*.!
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3.3 Future studies in bonobos  
 
3.3.1 The boundary of xenophilia !
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X0(*&@&*!&2!01P!KLL_F!b0<0<+2+!&2!01P!KLMKF!7>2!.&&!E+(*&(!&2!01P!KLMKF!J(&&*7&()!&2!01P!

KLMLSP!$%&(&,+(&F!"2!".!1"@&13!2%02!7+*+7+n.!>*.&1,".%*&..!".!/+<;0(02"#&13!d;(+0/2"#&eF!
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."2>02"+*. !4%&(&!2%&!;0(2*&(.!/0*!*&)+2"02&!7&,+(&!/+1107+(02"+*!Qf&1".!&2!01P!KLMLSF!
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3.3.2 The proximate mechanisms of xenophilia !
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3.4 The ultimate functions of xenophilia  
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3.4.1 Xenophobic chimpanzees, xenophilic bon obos !
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3.4.2 The presence and absence of xenophobia as a result of 
resource competition !
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3.4.3 The presence of xenophilia as a result of non -kin cooperation 
among the dispersing sex !
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3.5 The first impression hypothesis in human evolution  
  
3.5.1 The costs and benefits of human xenophilia !

D3!,+11+4"*)!2%&!.0<&!/+.2V7&*&,"2!0*013.".!+,!0!*&4!.+/"01!(&102"+*.%";F!4&!/0*!

&R0<"*&!2%&!+(")"*!+,!%><0*!R&*+;%"1"0!"*!1")%2!+,!2%&!,"(.2!"<;(&.."+*!%3;+2%&.".P!U2!".!

2(>&!2%02!2%&!;(+/&..!+,!%><0*!&#+1>2"+*!%0.!<>12";1&!.20)&.P!=0/%!.20)&!40.!

/%0(0/2&("9&5!73!"2.!.;&/","/!&/+1+)3!0*5!2%>.!%05!>*"I>&!.&1&/2"+*!;(&..>(&!,+(!.+/"01"23!

QW+1&3!m!J0<71&!KLL\SP!f+(&+#&(F!2%&!.+/"01!.2(>/2>(&.!+,!%+<"*"*.!02!5",,&(&*2!.20)&.!

(&<0"*!10()&13!>*@*+4*!Q6%>129!&2!01P!KLMKSP!?.!0!(&.>12F!2%&!,+11+4"*)!;(&1"<"*0(3!

0*013.".!4"11!<0"*13!,+/>.!+*!.+<&!/0*5"502&!,0/2+(.!2%02!<")%2!%0#&!/+*2("7>2&5!2+!2%&!

+(")"*!+,!R&*+;%"1"0!+7.&(#&5!"*!2%&!<+5&(*!%><0*.!QE"11!&2!01P!KLMMSP!

W"(.2F!<+#"*)!"*2+!+;&*!%07"202.!"*/(&0.&5!;(&502"+*!(".@!0*5!&*%0*/&5!2%&!5&)(&&!

+,!,".."+* V,>."+*F!4%"/%!"*!2>(*!<")%2!%0#&!(&5>/&5!2%&!1&#&1!+,!R&*+;%+7"0P!'*!2%&!+*&!

%0*5F!+;&*!%07"202.!/+*20"*&5!<+(&!5".;&(.&5!0*5!;02/%"&(!,++5!(&.+>(/&.F!4%"/%!

"*/(&0.&5!2%&!*&&5!,+(!,".."+*!5>("*)!5032"<&!,+(0)"*)!QW+1&3!m!J0<71&!KLL\F!?>(&1"!&2!

01P!KLL^SP!'*!2%&!+2%&(!%0*5F!2%&!%")%!(".@!+,!;(&502"+*!4+>15!1&05!2+!0!%")%&(!0#&(0)&!

;+;>102"+*!5&*."23!QE"11!m!G&&!M\\^S!0.!4&11!0.!2%&!*&&5!,+(!,>."+*!5>("*)!*")%22"<&!

.1&&;"*)!Q?>(&1"!&2!01P!KLL^SP!$%".!,".."+*V,>."+*!53*0<"/!<")%2!&#&*!+//>(!+*!0!50"13!

70.".!Q?>(&1"!&2!01P!KLL^SP!A*5&(!2%".!/"(/><.20*/&F!2%&!,(&I>&*2!,".."+*V,>."+*!53*0<"/.!

40.!0! .+1>2"+*!2+!2%&!"*/(&0.&5 !/+.2!+,!)(+>; !1"#"*)!QU.7&11!m!b+>*)!M\\ZSP!H+*.&I>&*213!

"*2&(0/2"+*.!4"2%!>*,0<"1"0(!"*5"#"5>01.!7&/0<&!<+(&!,(&I>&*2F!4%"/%!<")%2!(&.>12!"*!



!

MN!̂

(&5>/&5!R&*+;%+7"0P!E+4&#&(F!0.!5"./>..&5!07+#&F!/+V;(&.&*/&!4"2%!.2(0*)&(.!5+&.!*+2!

.&1&/2!,+(!R&*+;%"1"0!Q.&&!&R0<;1&.!+,!)&1050!0*5!J>"*&0!707++*.F!D&()<0*!KLMLF!f0/"&c!

&2!01P!KLMNSP!$%&(&!<>.2!7&!.+<&!.+/"01!7&*&,"2.!+,!%0#"*)!0!(&102"+*.%";!4"2%!2%&!

.2(0*)&(.!2+!&*071&!.&1&/2"+*!,+(!R&*+;%"1"0P!U2!".!"<;+(20*2!2+!;+"*2!+>2!2%02!2%".!

&*%0*/&5!,".."+* V,>."+*!53*0<"/.!"*!%+<"*"*.!<")%2!7&!<+(&!2%0*!c>.2!/ +V;(&.&*/&!

Q?>(&1"!&2!01P!KLL^SP!$%".!23;&!+,!,".."+*V,>."+*!".!%+<+1+)+>.!2+!2%+.&!+,!7+*+7+!0*5!

/%"<;0*9&&!)(+>;.F!"P&P!2%&!2&<;+(01!.;1"2!+,!0!10()&F!.2(>/2>(&5!.+/"01!)(+>;!4%&(&!

"*5"#"5>01.!01(&053!&*)0)&!"*!("/%!.+/"01!"*2&(0/2"+*.P!$%".!".!"*!/+*2(0.2!2+!0!1++.&!>*"+*!

+,!.<011!.+/"01!>*"2.!4%&(&!"*2&(V>*"2!"*2&(0/2"+*!".!(0(&!Q&P)P!,+1"#+(+>.!;("<02&.!1"#"*)!"*!

<>12"1&#&1!.+/"&2"&.SP!U*!+2%&(!4+(5.F!2%&!23;&!+,!,".."+*V,>."+*!53*0<"/.!"*!%+<"*"*.!

;(+70713!1&5!2+!,>(2%&(!.&1&/2"+*!,+(!R&*+;%"1"0P!!

6&/+*5F!0.!"*!7+*+7+.F!*+* V@"*!/++;&(02"+*!;(+#"5&5!2%&!.+/"01!7&*&,"2.!+,!

R&*+;%"1"0P!W"(.2!+,!011F!4%&(&!0(&!2%&!.2(0*)&(.!,(+<Y!U*!7+*+7+.F!R&*+;%"1"0!<")%2!7&!0!

(&.>12!+,!/++;&(02"+*!0<+*)!2%&!5".;&(."*)!.&R!Q"P&P!2%&!.2(0*)&(.!0(&!"<<")(0*2.SP!

E+4&#&(F!"2!(&<0"*.!10()&13!>*@*+4*!4%02!2%&!5".;&(.01!;022&(*!40.!02!&0/%!.20)&!+,!

%><0*!&#+1>2"+*P!$%&(&!".!&#"5&*/&!2%02!0>2(01+;"2%.!0*5!k&0*5&(2%01.!,+11+4&5!0!!"# V

1"@&!<01&!;%"1+;02(3!.3.2&<!QH+;&10*5!&2!01P!KLMMF!G01>&90VW+R!&2!01P!KLMMF!7>2!.&&!

g+&*")!m!D+(( "&.!KLMKSP!U,!2(>&F!"2!".!*+2!"<;+.."71&!2%02!7+*+7+V1"@&!R&*+;%"1"0!<")%2!

01.+!7&!;(&.&*2!"*!2%&.&!&0(13!%+<"*"*.!Q"P&P!R&*+;%"1"0!"*!7+*+7+.!0*5!%><0*.!<")%2!7&!

%+<+1+)+>.SP!?*!0*013.".!+,!<+5&(*!%>*2&(V)02%&(&(!.+/"&2"&.!(&#&01.!0!%")%13!,1&R"71&F!



!

MN\!

7"V.&R>01!5".;&(.01!;022&(*!QE"11!&2!01P!KLMMSP!?12%+>)%!"2!(&<0"*.!>*/1&0(!4%&*!2%".!7"V

.&R>01!5".;&(.01!;022&(*!+//>((&5F!"2!1"@&13!/+*2("7>2&5!2+!2%&!%")%!;(+;+(2"+*!+,!*+*V@"*!

;(&.&*2!"*!%><0*!.+/"01!)(+>;.!QE"11!&2!01P!KLMMSP!6"<"10(13F!4&!@*+4!1"221&!07+>2!4%&*!

%><0* V1"@&!;0"( V7+*5"*)!&#+1#&5F!7>2!0*!"*/(&0.&5!5&)(&&!+,!;0"(V7+*5"*)!<")%2!%0#&!

,>(2%&(!,0/"1"202&5!*+*V@"*!/++;&(02"+*!7&/0>.&!0!,&<01&n.!*0201!)(+>;!/0*!7+*5!4"2%!0!

<01&n.!*0201!)(+>;!#"0!2%&!7+*5!,+(<&5!7&24&&*!2%&!,&<01&!0*5!2%&!<01&!QH%0;0".!

KLMNSP!U*!2%".!/0.&F!.2(0*)&(.!0(&!(&."5&*2.!,(+<!*&")%7+("*)!)(+>;.P!W"*0113F!.2(0*)&(.!

/0*!/+<&!,(+<!"*)(+>;P!?.!5"./>..&5!07+#&F!2%&!&*%0*/&5!,".."+* V,>."+*!53*0<"/.!

1"@&13!5&/(&0.&5!2%&!,0<"1"0("23!4"2%!)(+>;<02&.!Q?>(&1"!&2!01P!KLL^F!W+1&3!m!J0<71&!

KLL\SP!W>(2%&(<+(&F!;+;>102"+*!."9&!Q+(!"*5"#"5>01!.+/"01!*&24+(@!."9&S!%0.!.")*","/0*213!

"*/(&0.&5!+#&(!2%&!;(+/&..!+,!%><0*!&#+1>2"+*!QE"11!m!:>*70(!KLLNF!:>*70(!KLL^F!

J+41&22!&2!01P!KLMKF!6%>129!&2!01P!KLMKSP!$%".!/+<7"*02"+*!+,!,".."+*V,>."+*!0*5!10()& !

;+;>102"+*!<")%2!%0#&!2%>.!)&*&(02&5!0!*&4 !23;&!+,!.2(0*)&(!2%02!".!(0(&13!.&&*!"*!+2%&(!

;("<02&.B!"*)(+>;!.2(0*)&(P! !

$%&!07+#&!./&*0("+.!.>))&.2!2%02!%><0*!.+/"01!"*2&(0/2"+*.!4"2%!*+*V@"*!0*5!&#&*!

.2(0*)&(.!<")%2!%0#&!7&/+<&!"*/(&0."*)13!,(&I>&*2!Q6&07(")%2!KLMKSP!f&0*4%"1&F!02!

.+<&!;+"*2!%><0*.!7&/0<&!+71")02&!/++;&(02+(.!)"#&*!2%&"(!"*/(&0."*)!(&1"0*/&!+*!

/++;&(02"#&!,+(0)"*)!0*5!/++;&(02"#&!7(&&5"*)!Qg0;10*!&2!01P!KLLLF!E"11!&2!01P!KLL\F!

$+<0.&11+!&2!01P!KLMKSP!U*!7+*+7+.F!*+*V@"*!/++;&(02"+*!".!<0"*13!1"<"2&5!2+!,&<01&V

,&<01&!011"0*/&.!Q"P&P!R&*+;%"1"0!,>*/2"+*.!2+!"*"2"02&!0!(&/";(+/01!(&102"+*.%";F!E0(&!&2!01P!



!

M[L!

KLMKSP!X&!/>((&*213!%0#&!*+!&#"5&*/&!2%02!7+*+7+!R&*+;%"1"0!/+*2("7>2&.!2+!2%&!

*><&("/01!.2(&*)2%!"*!.20)!%>*2F!)(+>;!0>)<&*202"+*!0*5!7"+1+)"/01!<0(@&2!Q.&&!NP[PNPKSP!

U*!/+*2(0.2F!)"#&*!2%&!<0.."#&!./01&!+,!%><0*!/++;&(02"+*F!"2!".!;+.."71&!2%02!"*!%><0*.!

2%&!.+/"01!7&*&,"2.!+,!R&*+;%"1"0!"*/1>5&!MS!"*"2"02"*)!0!(&/";(+/01!(&102"+*.%";!Q;&(%0;.!

7+2%!7&24&&*!"*5"#"5>01.!0*5!7&24&&*!)(+>;.F!:&12+*!&2!01P!KLMMS!0*5!KS!;(+#"5"*)!

*><&("/01!.2(&*)2%!2+!"*/(&0.&!2%&!/%0*/&.!+,!.>//&..!"*!2%&!/+*2&R2.!+,!.20)!%>*2F!)(+>;!

0>)<&*202"+*!0*5!7"+1+)"/01!<0(@&2!Q$+<0.&11+!&2!01P!KLMKF!k+q!m!E0<<&(.2&"*!M\\[SP!!

$%"(5F!0.!%><0*.!7&/0<&!"*/(&0."*)13!5&;&*5&*2!+*!2&/%*+1+)3F!0!*&4!23;&!+,!

.+/"01!7&*&,"2.!+,!.2(0*)&(.!+//>((&5B!.2(0*)&(.!;(+#"5&!*+#&1!"*,+(<02"+*!0*5r+(!

<02&("01.P!D+2%!<+5&1"*)!0*5!&R;&("<&*201!4+(@.!%0#&!.%+4*!2%02!.+/"01!2+1&(0*/&!".!

/(>/"01!2+!.>//&..,>1!2(0*.<".."+*!+,!.+/"01!@*+41&5)&!Q#0*!6/%0"@!m!-(05%0*!KLLNF!

E+(*&(!&2!01P!KLLZF!-(05%0*!&2!01P!KLMKSP!W>(2%&(<+(&F!,0"2%,>1!2(0*.<".."+*!".!*+2!

.>,,"/"&*2!2+!)&*&(02&!%><0*V1"@&!/><>102"#&!/>12>(&P!H><>102"#&!/>12>(&!(&I>"(&.!

,(&I>&*2!"*2&(0/2"+*.!0<+*)!.+/"01!1&0(*&(.!2%02!&*071&!2%&!5"..&<"*02"+*!+,!/>12>(01!

"**+#02"+*s!10()&!;+;>102"+*!5&*."23!0*5r+(!,(&I>&*2!"*2&()(+>;!/+<<>*"/02"+*!0(&!01.+!

*&/&..0(3!2+!<0"*20"*!/><>102"#&!/>12>(&!Q6%&**0*!KLLMF!E&*("/%!KLL[F!-+4&11!&2!01P!

KLL\F!g1"*&!m!D+35!KLMLSP!U*!2%".!/0.&F!.2(0*)&(.!/0*!+,,&(!0!>*"I>&!.+/"01!7&*&,"2F!*+#&1!

/>12>(01!@*+41&5)&P!?55"2"+*0113!.2(0*)&(.!<")%2!01.+!7&/+<&!2(0*.;+(2&(.!+,!(04!

<02&("01.!0/(+..!2&(("2+("&.!Qf/D(&0(23!m!D(++@.!KLLLSP!$%".!.+/"01!7&*&,"2!".!.2(0*)&(V



!

M[M!

.;&/","/ F!4%"/%!<")%2!"*!2>(*!;(+#"5&!+*&!+,!2%&!.2(+*)&.2!.&1&/2"+*!,+(/&.! ,+(!%><0*!

R&*+;%"1"0!Q2%".!".!."<"10(!2+!2%&!/+*/&;2!+,!d4&0@!2"&.e!"*!.+/"+1+)3F!J(0*+#&22&(!M\_NSP!

!

3.5.2 Xenophilia  versus xenophobia in humans !
$%&!07+#&!5"./>.."+*!.%+4.!2%02!%><0*!R&*+;%"1"0!/0*!7&!&R;10"*&5!73!2%&!

"*5"#"5>01!/+.2.!0*5!7&*&,"2.!+,!.20(2"*)!*&4!.+/"01!(&102"+*.%";.P!U.!2%&!,"(.2!"<;(&.."+*!

%3;+2%&.".!/+<;02"71&!4"2%!2%&!+7.&(#&5!R&*+;%+7"0!"*!%><0*.Y!E><0*.!(&05"13!.%+4!

;(&c>5"/&!Q:&#"*&!M\^\SF!,&0(!Q'1..+*!&2!01P!KLL]SF!0#+"50*/&!Q&P)P!g"*91&(!&2!01P!KLL_S!0*5!

@"11!.2(0*)&(.!QE"11!&2!01P!KLL_s!g&&1&3!M\\Zs!X(0*)%0<!M\\\s!X01@&(!&2!01P!KLMNSP!$%".!

R&*+;%+7"0!5&#&1+;.!&0(13!"*!1",&!Q&P)P!g"*91&(!&2!01P!KLL_S!4"2%!0!7"+1+)"/01!70.".!QE0((".!

m!W".@&!KLLZs!E&"*!&2!01P!KLMLSP!$%&(&!0(&!24+!"<;+(20*2!;+"*2.!2+!/+*."5&(!%&(&P!W"(.2F!2%&!

;(&.&*/&!+,!R&*+;%"1"0!"*!+*&!/+*2&R2!5+&.!*+2!;(&/1>5&!2%&!;(&.&*/&!+,!R&*+;%+7"0!"*!

0*+2%&(!/+*2&R2P!$%".!".!&#&*!2%&!/0.&!"*!7+*+7+.P!U*!2%&!4"15!"*2&()(+>;!&*/+>*2&(.!0(&!

*+2!/+<;1&2&13!,(&&!+,!2&*."+*!QW>(>"/%"!KLMMF!E+%<0**!m!W>(2%!KLLKSP!W+11+4"*)!2%&!

/+.2V7&*&,"2!0*013.".!0;;(+0/%F!"2!".!*+2!"<;+.."71&!2%02!R&*+;%+7"0!".!,0#+(&5!73!*02>(01!

.&1&/2"+*!"*!+*&!/"(/><.20*/&!4%"1&!R&*+;%"1"0!".!.&1&/2&5!,+(!"*!0*+2%&(!."2>02"+*P!U*!

;0(2"/>10(F!2%&(&!0(&!5",,&(&*2!23;&.!+,!.2(0*)&(.P!$%".!%")%1")%2.!2%&!.&/+*5!;+"*2P!

a&*+;%+7"0!".!>.>0113!+7.&(#&5!MS!"*!;(&.&*/&!+, !("#01r&R2(&<&!+>2)(+>;.!+(!KS!"*!0!

/+<;0(".+*!7&24&&*! "*)(+>;!.2(0*)&(. !0*5!+>2)(+>;!.2(0*)&(. P!U*!+2%&(!4+(5.F!2%&!

<0c+(!,+/>.!+,!2%&!1"2&(02>(&!".!+*!+*&!23;&!+,!.2(0*)&(.!4%+!0(&!1&0.2!1"@&13!2+!7&/+<&!

*&4!.+/"01!;0(2*&(. P!$%&!,"(.2!"<;(&.."+*!%3;+2%&.".! 0/2>0113!;(&5"/2.!2%02!2%&.&!



!

M[K!

.2(0*)&(.!.%+>15!*+2!7&!2%&!(&/";"&*2.!+,!R&*+;%"1"0P!?.!5"./>..&5!07+#&F!2%&!&<&()&*/&!

+,!"*)(+>;!.2(0*)&(.!"*!%><0*.!.>))&.2.!0!5".0..+/"02"+*!7&24&&*!,0<"1" 0("23!0*5!)(+>;!

0,,"1"02"+*!Q"P&P!05>12!.2(0*)&(.!0(&!*+2!*&/&..0("13!,(+< !+>2)(+>; SP!W>2>(&!(&.&0(/%!

.%+>15!/0(&,>113!5".2"*)>".%!2%&!5",,&(&*2!23;&.!+,!.2(0*)&(. !0*5!.3.2&<02"/0113!/+<;0(&!

2%&<!2+!2&.2!>*5&(!4%02!/"(/><.20*/&.!%><0*!R&*+;%"1"0!&#+1#&5P!W+(!&R0<;1&F!",!

%><0*!R&*+;%"1"0!&#+1#&5!0.!0!(&.>12!+,!.2(0*)&(.!7&"*)!2%&!;(+#"5&(.!+,!*+#&1!

"*,+(<02"+*F!4&!4"11!;(&5"/2!2%02!"*!2%&!/+*2&R2!+,!.+/"01!1&0(*"*)F!R&*+;%"1"0!.%+>15!7&!

2%&!.2(+*)&.2!4%&*!2%&!.2(0*)&(.!0(&!,(+<!0*!+>2)(+>;P!!

!



!

"#$!

!

  Appendix A  Subject information of experiment 1 -2 in Study 1
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   Appendix B Subject information of experiment 3 -4 in Study 1  
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  Appendix C Reproductive history of female bonobos from the sanctuary
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Appendix D Subjects in experiment 1 of Study 2  
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Appendix E Subjects in experiment 2 of Study 2  
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Appendix F Subjects in experiment 1 of Study 3  
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Appendix G Subjects in experiment 2 of Study 3  
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