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

The parochialism hypothesis The first impression hypothesis
(the null hypothesis) (the target hypothesis)
Function Intergroup competition Extension of individual social network

Unique to human, evolving via

group selection maintained by Not unique to human, evolving when

Phylogeny human the benefits of forming new relationships
culture and warfare outweigh its costs and risks
Pro-
sociality .
towards rrliézifc;ctli?); Unselfish motivation Selfish and unselfish motivations
strangers
. Strangers from ingroup = friends, .
Appraisal of Strangers = potential new partners
strangers from outgroup = foes . .
strangers (i.e. positive valence by default)

(i-e. ingroup love, outgroup hate)
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1.4 Bonobos provide a powerful test of the two hypotheses I
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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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"k 2(><&*2011 %&1;")! 2&.F1 %&1; )1 *&"296&(! (&I>"(&5! 01 .")*""0*21 0<+>*21 +,1 & +(2! *+(!
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+:2" K 7(").1 2968 >TC&I2! 24+ ;"&1&. QKILSF! 7521 206064 (101! +;2"+* 5+*02&.1 +*&1 2+1 296 &!

>7c&/2!10*512%(&&!12+!12%&! (&/";"&*2IQMINSP!

MN
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<+2"H02"+%.] 241 ""2"02&1 0! *&41 +/"01! (&102"+*.9%":1 0*5! +2¢BJQY(5"*)! <+2"H02"+*1 2+!
78%8,"214+2%&(.P!

I $%&.&! &R;&("<&*2.14"111 7&! +()0*"9&5! "*2+1 24+] .&;0(02&! .2>5"&.P! 62>53! M! "*/1>5&
2068124+ ++BY%0("*)I&R:&("<&*2.10*51206&124-+1"* 2(><&*2011%8&1;"*)| &R;&("<&*2.P!162>53!

KI(&;+(2.12%&!124+!;(+.+/"011/%+"/&!&R;&("<&*2.P!

1.5.2 Study 3: Do bonobos attach positive valence to strangers?
2.1 (&#'&A&S5! OT+#&F! 2%&1 ,"(.2!"<;(&.."+*1 %3;+2%8&." 1 4(+.&.1 2%02! ;(\/+/"01! 7&%0#"+(!

S*/2"4+% 10.101(&/(>"2<&*21+,1;+28&*2"011*&41:0(2*&(.P! $%8&(&, +(&F! 7+*+T7+.1.%+>15!%0#&!0!
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L 2U+(5")! 2+] 2068 :0(+/%"01".<! %3:+2%&.".F1 +>2)(+>:.1 4"111 7&! 0..+/"02&5! 4"2%)!
*8)02"#&!#01&*/&! Q"P&PIR&*+;%+7"0SP!$%".1%63;+2%8&.".1;(&5"/2.12%602! MS!/+*20)"+>.1304*"*)!
4"1117&107.8*210<+*)1.2(0%)&(.10*5IKS!"*1206&!1 . +/"011#01>02"+*120. @1 2%& #"T&AH &(.!

4"11! 5&/(&0.&! 2%&! #01>&! +,! 2%&! 5&103&5! (&40(5P! ?//+(5™)! 2+! 2%&! ,"(.2! "<;(&.."+*!

MZ



063;+2%&.".F! .2(0%)&(.! 0(&! ;+2&*2"01! *&4! ;0(2*&(.! .+! 2%&3! 4"11! MS! 2(7HEI0)"+>.!

304*"*) 10*51KS!"*/(&0.&!12%&!1#01>&!+,12%&!5&103&5!+; 2" +*I"*1206&!.+/"0 1 1# (20> @GP+ *!



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? !

2.1.1 Introduction
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E+%<0** KLLMF! X+77&(! &2!01P!KLMLOF! EO(&! &2! 01P! KLMKSP! U* 296&! 4"15F! 7+*+7+.1%0#&! &
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"HSYH&II(VFH#t+ 1- 1$-/-$-10+-1-234#%34,13/1(4)5,16 !

Cost to the actor (food loss and/or energetic cost)
High Low
_Potent_l al Stranger -Yes! Stranger - Yes?
immediate | Yes Groupmate - No Groupmate - Yes
benefit to
the actor
(& de51'r ble Stranger - No* Stranger - Yes?
physical No
i : Groupmate - No Groupmate - Yes
interaction)

1. Prosociality driven by selfish motivation (i.e. self-regarding preferences): experiment 1-2 of
current study; Hare & Kwetuenda 2010; Bullinger et al. 2012 replicated the groupmate results.

2. Prosociality driven by selfish motivation (i.e. self-regarding preferences): The current series
of experiments does not examine this type of prosociality since it does not require sharing.
Given the results of experiment 1-2, this low-cost, high-benefit context does not allow us to
examine the presence of any unselfish motivation. In a setup similar to experiment 1-2,
Bullinger et al. 2012 showed that when there was no food to share bonobos in a zoo opened a
door for a groupmate, although they also opened the same door at similar rates in a non-social
control (i.e. this suggests for groupmates, opening is probably not driven by social reward).
We predict in the same contexts bonobos would open the door more frequently for a stranger
than in a nonsocial control or for a groupmate since they do this in the current study when it
results in the loss of food.

3. Prosociality driven by unselfish motivation (i.e. other-regarding preferences): experiment 3
of current study.

4. Prosociality driven by (stronger) unselfish motivation: experiment 4 of current study; Jaeggi
et al. 2010 also confirmed the groupmate results. |

2.1.2 Experiment 1
$%&! ;>(;+.&! +,! &R;&("<&*2! M! 40.! 2+! 5&2&(<"*&! 4%8&2%& (! 7+*+7+.! .%0(&! 0*5!
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,++51 01+*&! +(! 2%&3! [+>15IVR&S5! 4"2%! O! /+*;&/","/! 73! (&<+#"*)! O! +*& \A03! @&3! 2+!
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2.2 Study 2: Are bonobos prosocial toward strangers in the
prosocial choice task? ?

2.2.1 Introduction
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2.3 Study 3: Do bonobos attach positi ve valence to strangers? °

2.3.1 Introduction
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24+1.82 1#'58&+.1Q)(+>:<02&.10*5!.2(0%)&(.SPIU<: +(20*213F 1 2K 58+.14"1117&!; (& .&*2&5!
"*1206&1.0<&I5&H"I&F!, +(<0210*5!(&.+1>2"+*10.I&R;&("<&*2IMPIU,129%6&).>7C&/2.1. %+4!
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MLY/L";. 1+ 17+%+ 7+ 1Q]WBIFS!, (+<1206&).>7C&/2N.14+4*] +/"011) (+>: PIW+(12%8&).>7c&/214%+140.!
01.+I"+/1>5&51"1206&).2"<>1"FIA&NB/&5!"2.1/1":14" 2961296021+, 10*+ 2% & (&R /%6 &5!
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Figure 2.3.3Results of experiment 2

A&1)%A41

W")>(& KPNPN!.%+4.1206&1(&.>12.1+,12%&&R;&("<&*2P16>7c&/2.!; (&, &((&5!2%&!58103!
+ 2" 1241 200& 1" 205214 2"+ 1K T+205 1 [+*5"2"+* 1Q. 2(0%) &(BK LFP It KP[[_FYtILPLM]S!
)(+>;<02&B!= IKKF? tIKPLKMEILPLINFIX"1/+R+*12&.2F | 388" 1&5SPEX+*5>/2&5101K!
Q<&<7&(.%";Bl.2(0%)&(.1#&(.>.1)(+>;<02&S!}K!Q20()&2!.&RBI<01&I#&(.>.!,&<01&S!(&;&02&5!
<&0.>(&.17K'i?14"2%! . >7c&/2!.&R10.17&248&8* \[>7C&/21#0("071&P!$%&!0%013." 1(&#&01&5!
+#8&(0111.>7C&/2.15"51%+21/%++.8&12+1402/%! 2%&). 2"<>1"1<+(&!+, 2812 (IP&(!/+*5" 2" +*]
2%60*1"*1206&1) (+>;<02&!/+*5"2"+* Bt INPLKLIRILPL\SP1?2*1"+2& (0/2"+*1 7& 24 & &*!

<&<7&(.%";'0*5!.>7c&/2!.&R!140.101.+!,+>*512+17&1<0()"*0113!.")*","/0* 21 QEmrnit! [ PN\F At!

W1
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[%++.&12+1;0310%1+;;+(2>*"231/+.21Q"P&P!2"<&S12+1402/%!2%&<P
U2!".10)>071&12%0212%8&1+7.&(#&5IR&*+;%"1"0!<&(&13!.>))&.2.12%602!2%&!.>7c&/2.14&(&!
<+(&1022&*2"#&12+12%&!. 2(0%) & (HBFRU*. 2805+, 19604"+)19%")%6&(!: +."2 " #&I#01&*I&F12%&!
2(0))&(1#'5&+.1&1"["2851%")%&(10(+>.01PW+(1&R0<; L&F!"*1296&1/%"<;0*9&&!(&.>12.173!
HO<;7&1110%51/+11&0)>&.!QKLMMSFI304*")140.1+*131/+*20)"+> 10<+*)1)(+>:<02&.F!7>2!
206&"(1.>7C&/2.1.:8*21<+(&12"<&1402/% " *P%&!).2(0%)&(H#"5&+.PI$%".I" 105>+ 1" @& 13!
"*2&(;(&202"+*17&/0>.&10228&*2"+*140. 1%+ 21, (&&!"*1296&1/>((&*21&R; &("<&*2P1X02/%"*)!0!

#'5&+140.10*1&/+*+<"15&/"."+*14"2%!/+.210*5!7&*&,"2!/+*.&I>&*/&.B!12%&!.>7c&/2 .14 & (&!

MLL



4"11")12+1;,0312%8&)/+.21Q"P&PI2"<&S!"*| & RIB602Y6&!, ++5!(&40(365)12%&10558 5 1#01>&!
(+<I12%&I#"5&4P

U*I055"2"+*F1, >2>(&1.2>5"&.1296021"*/(&0.&12%8&15& 1031<")%2!7&1071&12+1582&/210!
2(+9)&(IR&*+;%"1"/1&,,&I2PID+*+7+.1+*10#&(0)&I4" 111 7&/+<&I"*5" | &(&*212++*&I>*"21+ |
"<<&5"02&!(&40(5!0%512%(&&!>*"2.1458103&5!(&40(5!",12%&!5&103!10.2.!_[P[!.&/+*5.1
QO+.02"1&2101PIKLL_SP!?.101(&. >12F!.>7C&/2.1"10111/+*5"2"+* 14&(&I&R;&/2&512+1;(&,&(12%&!
5&1031+;2"+*1>*5&(1206&!/>((&*2! XI&/ +*5140"2")1: &("+5P1?11+*)&(15&103!Q|!_[P[.S!4"11!
206>.1"%/(&0.&12%&!1. &* "2"#"2312+15& 2&/21#0("0*/&1"™*1 >2>(&).2>5'&. Pl
I 2%4206&(F+20718"*5")1".1206&! .&RI&, &/2.1+,12%8&! .>7c&/2.10*5! 2%6&1 20()&2.P1f01&! 7>2!
*4+21 &<018&!.>7c&/2.14& (&I R&*+:%"1"/F10*5!<01827+21,&<01&!20()&2.1&1"/"2&5R&*+:%"1"/!
(&, &(&*I&PW"0113F! 296&! />((&*2! "*5"*).1 Yo+41 206021 7+*+7+.10(&! /0;071&! +,1 (&/+)*"9"*)!
"EUH'5>011,&02>(&.|Q<&<T&(.%";10*5! . &RSI"*1206& I #"5&+. P1$%6&(&, +(&F12%8&.8&!(&.>12.1.>))&.2!
2960296&!;(&.&*202"+*1<&2%+5!"*1 &R; & &X2IM!I40.1.01"&*21 &*+>) % 2+ [+*#&3!"™* +(<02"+*]

+,12%&!120()&2.n!)(+>;10,,"1"02"+*1Q0*5!&#&*!. &R SP!

2.3.4 General discussion !
'#8&(01112%8&!124+1&R: &("<&*2.13"&15&5!/+*#&()"*) |&#"5&*/&12%021 7+*+7+.1022("7>2&!

+ "2 HEIH01&¥/&I2+/+<; 1828 131>+ @*+4*1.2(0%)&(.PIER; &("<&*2IMFI7+*+7+ 1. %+4&5!
[+¥20)"+>.1304*"%)14"205!.2(0%)&(.P17<+*)105>12.FI12%&!.2(0%)&(.n!304*.14&(&! 1" @&13!
9/3, 1/+*20)"+>.12960%1296&1304*.1+,1206&1)(+>;<028P1D&/0>.&!/++20)"+>.1304*"*)I" 10*!

"*5"/02+(1+,1.4/"01!10,,"1"02"+*I"*17+*+7+.1Q:&<>(>Im!-010)" ' KMKSF!2%&!;(&.&*/&!+,!

MLM



[+%20)"+>.1304*")10<+*)1.2(0%)&(.1.>))&.2.129602! 7+*+7+.17315&,0>1210604#&101; +."2"#8&,!
0::(0".0114%8*.8&"*)12%&!.2(0%)&(.PI=R;&("<&*2IK!.>;:+(2.1206" 1 "*5"*)1"*101 +/"01!
#01>02"+*1:0(05")<PIX%&*!;(&.8*2&514"2%!0!/%+"/&!7&248&*10!. <014 £&5"02&! (&40 (5!
0*510110()&F!5810385!(8A0(SF7+*+7+.148(&1<+(&4"11"%)12+140"214%8*1 2%&3!/+>151402/%!
Ol#"5&+1+,101.2(0%)&(15>("*)12%&158 10312960+ 49681 2% & # 58+ %+48&5!01) (+>;<02&P!$%".!
R&*+;%"1"/1:(&, &(&*1&).>))&.2.129602129%&!.2(0%) & (1#"5&+.1%0#&1%") % &4 BIBH 1> &12%60*!
206&1)(+>;<028&#"5&+ . PIf+(&+#&(F12%8&!.2(0%)&(.I"17+2%1&R; &("<&*2.148&(&!/+<;18&2&13!
S*@*+A*12+1206&1.>7C8&/2. PIA*1" @& (&#"+>.1.255"& "1 4%" /%] 2(0%)&(148&(&!, (+<!
*&")%7+("*)!)(+>;.|QE0(&!M!g4&2>&*50!KLMLF!I$0*Im!EO(& KLMNSE!+>(1.>7¢&/2.1/+> PH1*+
UO0H&!> &510* 31" SOLrH#+0LY+<<>* 02" +412+1 +(<I0*"<: (&.."+*1+, 120681 2(0%)&(.L: ("+(!
2+12968128&.2. P1$%& (&, +(&F12%6&!/>((&*2!(&.>12.1; (+#"5&/+*#8&()"*)10¥5]. +1"51&H#"5&*/&I+ 12%&!
(217 (& 1963142068, 1. 202" ) 1206021 7+4+ 7+ .10604#&10! +."2"#8&10;: (0".011-&H/+>*2& (!
4"2961.2(0%)&(.FI"P&PI7+*+7+ 10(&IR&*+:%"1"/P!
H+*20)"+>.1304*"%)140.1>*1"@&13101.2(&..!(&.:+*.&!/0>.&51731; &(/&"#8&5!2%(&02.!
(+<1/0*"+&I5" :103.1"*1206&1304* ) I#"5&+.P1212%6-+>)%!304*"+)17 &% 0#" + 1&R; +.&..!
JO*"*& FI"21" 1%+2101.")*011+,1206(&0217 &/@BF"21" 1*+21 +11+48&517310))(&.."+*10%51"21+//>(.!
<+.2131"H1/+*2&R2.1>*(&102&5!2+10))(&.."+*10*5!. 2(&.. O&**"*)&( IM\_FL:+7.+*IKLMLSP!
U<;+(20%213F!+>(1304*")1. 2"<>1"14&(&!/+11&/2&5!"*1:&0/&,>1F1(&.2")!/+*2&R 2. PIk&"2%&(!
JO¥10%1"/0;07"1" 231+, "5 #5501 |(&/+)*"2"+*I&R; 10"*1206&1304*"%) | (&.>12.17&/0>.&12%&!

+/"011#01>02"+*120.@!"11>.2(02&.12%02!.>7¢&/2.14&(&!071&!2+!(&/+)*"9&!.+/"01!10,,"1"02"+*!,(+<!
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206&1#"58&+. PIW"0113F!"21" 151" @&13!2%602!206&R&*+:%"1"/1; (&, &(&*/&!"*129%6&! . +/"011#01>02"+*!
20.@!".101(&.>1210(+>.0110*5!"215+&.1%+21(&, 1&/21#01&*/&P1$%" I".17&/0>.&!.>7C&/2.1%0512+!
<O@&IOH&/+*+<"I5&/" "+¥IT&2A&&E N +;2"+* 14"20515" | &(&*2"011#01>&.FI"P&PI#01&*/&!"]
"D (" 12+120681 %+ [&PIX &Y (&5"1212%6021,>2>(&!1.255"&.1. %+>151,"*5101.2(+*)&(1&,, &/21"*!
7+29%12@.1" 12968 (&!" 1011 +%)& (1" 2& (#0117 &24&&124+12&.2")1BBBI*"<"9&1 > 7 c&/2.n!
0607"2>02"+*PIU*I055"2"+*FI>.")1011+*)&(15&103!Q"P&P!|!_[P[.S!"*12%&!.+/"011#01>02"+*!
:0(05")<!.%+>151011+4101)(&02&(!.&*."2"#"2312+15&2&/2IR&*+:%"1"/!: (& &(&*/& QO+.02"1&2!01P!
KLL_SP!

$%&124+15", &(&*21:0(05")<.101.+1(&#&01!12%02!R&F*L."0!<")%217&I5("#&*173!
<>12"1&!:.3/%+1+)"/01!: (+/&..& IQW09"+!m!'L +*IKLLNF!k+.&@'KLL_SPIU*I&R;&("<&*2IMF!
R&*+;%"1"0140.1(&#&01&5!7310!.2&(&+23;"/17&%0#"+(12%02!" 1. >7C&/212+11"<"2&51#+1>*20(3!
[+*2(+11Q-(+#"*&IKLL]SPIUI&R;&("<&*21KFIR&*+;%"1"01 4 8.0(R51 73101+ 1>*20(31/%+"/&!
B(H&HT3I&/+++<"IB&/" " +* \KO@"*)!:(+/&..&.1Q0+.02"1&2101P!KLL_SP!6"<"10(13F!012%+>)%!
T+547+10(&).&*."2"#&I2+12%&)/+.2.10*51206&17&*&,"2.14%&*. %0 ("*) 1 2%&" (1+4*1 ++514"2%!
2(0%)&(.F12%&"(1;(+.+/"01"231" 1¥+21/+<;1&2&131.2(0Z&)&/0>.&12%& 3. +*20*&+>.131%8&1;!
2(0%)&(.|&H&*1 4% EH12%6& 315+ +21(&/&"#&10*31"<<&5"02&17&*&,"2.1Q$0*!MIEQ(&!KLMNSP!
$%8(&,+(&F1"21". 11" @& 131296021R&*+:%"1"01".1*+21c>.2101.2(02&.)" /1 7&%60#"+(170.851+*158 1" 78(02"4
[+.2\1&*&,"210%013.". PIU2!" 101 +!.>7c&/QIZ+{&!0>2+<02"/1;(+/&..12%602!" 1;:+2&*2"0113!
(&)>102&5!731(0;"5!;%3."+1+)"/01!(&.;+*.& IQHO(2&('m!-+() & IKLMLSPIW>2>(&!.2>5"&.14"11!

*&&512+15&2&(<"*&!14%E&2% & (12%" \E4#&..!.3.2&<!/0*1%&1;!&R;10"*14%3!"*]. +<&!
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[+*2&R2.17+*+7+.12(8&02!.2(0%)&(.10*51)(+>:<02 &.1&I>0113F! 7>21"+14+206& (1/+*2&R2.1296&3!
o+4101; (&, &(&* /&), +(1.2(0%) & (N +#E&(1) (+>:<02&.P1 2%+ 206& 11"+ &1+, 1, >2>(&!(&.&0 (/%! %+>15!
48 2")02&12%8&): . 3/%+1+)"10110%51:%63."+1+)" /0 1I¥02>(&!+,12% &1 24+ (+/&..& PIW+(!
&RO<;1&FI&<+2"+*011(&.;+*.&.1Q-(&.2+*IM!5&! X0 LKFI5&IX001!KLLASIO*51+R32+/"!
QHO(2&('M!-+()&.IKLMLFI$031+(1&2101PIKLLLS!4"1 11 7&I&R;&/2&5!2+! 7&1"*#+1#&5!"*12%& . &!
[(+/&..&.P!!

H+<;0(" 4414+, 14> (17+*+ T+HER; &("<&*2.10*51296&1/%"<;0*0& &I &R; &("<&*2101 . +!
185155 +(212+129681: %3 1+)&HIA &S /2" +41+, 120681 "(. 24" (&.."+*19%63: +206&.." PID+*+7+.!
7>21%4+21/9%"<;0*9&&.1304*14"2%)! . 2(0%) &(.|Q&R;&("<&*2IMF!/>((&*2!.2>53sIH0<; 7&11!m!5&!
X001!KLMMSP!2.15" />..&5107+#&F1&H#&*14%&*12%&1<0C+(1<&2%+5+1+)"/0115", &(&*/&.!
78&2488&*12%&124+1.2>5"& 1Q"P&P!:+28*2"011+(5&(10*510) & Q(&/2'Q(+11&5F1206&(&!".1.2"11!
0L:&/"&.15", &(&*/&PIU21" 1"<;+(20%2! +(1,>2>(&).2>5"&.12+11>0%2"202"#&13!/+<:0(&12%&1 24+!
&["&N"H12068&1[++20)"+>.1304%")10*51206&! . +/"011#01>02"+*1;0(05")<PIK&#&(2%&1&..F12%&!
I>((&*21(&.>12.1/+((+7+(02&12%&)) (+4"*) 11" 2& (AR %6-+4"%)1/%"<;0*9&&.10(&IR&*+;%+7"!
4%"1&17+*+7+.10(&IR&*+;9%"1"IQW>(>"/%"IKLMMF!EO(&!&2!01PIKLMKFIE&(7")&(1&2!01P!KLL\F!$
MIEO(&KLMNFIX"1.+*1&2101P!KLLMF!X(0%)%0<!IM\\SP!$%8&.&!5". 2"*/21(&.:+*.&.12+1. 2(0%)&(.!
>H(212%&);%31+)&*&2"1;(&5" 12" +41+ 1Bo&1 " (.21"<;(&.."+*1963; + 296&." BI2+1&(0*/&10*5!
[(+.4/"01"2312+40(5!.2(0%)&(.|.%+>151&#+1#&!"61.; &/"&.1296021%0.!(&102"#8& 13! (& 10R&5!
J%.2(0"2. 141 +/"01"231Q1+41(". @'+,1"* 2& () (+>:10))(&.. +*1(&5>/&5!, &&5"*)1/+<:&2"2"+*SP!

a&*+;%"1"0!".12%>.10!;.3/%+1+)"/0050;202"+*12+1&.2071".%!0!*&4!.+/"011(&102"+*.%";!
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Q-+()& !KLLNFIHO(2&(Im!-+()&. !KLMLF!$031+(!&2!01P!KLLLSP!$+!,>(2%&(12&.2!12%" I (&5"/2"+*F1"2
" 1%&/&..0(312+1/+¥5>/21;0"(4". &)/+<;0(". 4.1+ 1/1+.& 13! (&102&5!.;:&/"&.12%02!5", &(1"*12%&!
"D &* 231+ "2 (OF ™ 28 (+>;1/+<;&2"2"+¥IQ&P)P1?, ("/0*1<+1&(02. FIJ0*&<Im!D&**&22!
KLL[s!<0/01>&.FI$%"&((3IKLL_SP!!

W™0113F! R&*+;9%"1"0! <")%2! 01.+! %0#&! &#+1#&5! " %><0*.! 0.1 0! ;.3/%+1+)"/01!
[(&(&I>"."2&1 +(1;(+.+/"01"2312+40(5!.2(0%)&(.P1212%+>)%!"*1%><0* .1 2(0%)&(.n!304*.10(&!
296&! 180.2! [+*20)"+>.1 (&102"#&! 2+ 206&! 304*.1 +,1)(+>:<02&.1 4"2%] 0! ;+."2"#&! (&102"+*.9%";]
QO/1>0"20%/&.F! ,("&*5.1 0*5! @"*.F! k+(./"0! m! -010)"! KLMMSF! 29%&! .2(0%)&(.n! 304*.! 0(&!
"*5&&5! [++20)"+>.1 Q?*5&(.+* m! f&*+! KLLZF! J")0*2" m! p"&11+! KLL\F! EO@&(! &2! 01P! KLL\F!
E&D!&2!01P!KLMLF!-(+#"*& M\"ZFIKLL]F!-102&@!&2!01P!KLLNF!6&*c>!&2101P!KLL_F!6/%>(<0**
KLLISP! U2! 01.+! (&<0"*.! >*/1&0(! 4%&2%&(! %><0*.1 4"11! 304*! 4"2%! )(+>;<02&.1 4"2%! 0!
*8)02"#&! (&102"+*.9%";P! 6"<"10(13F! "2! ".| ONARDT1".%8&5! ;%&*+<&*+*! 20602! %><0*.!
)&*& (01131, 08+(1I"*) (+>;. 1 +#&(1+>2)(+>:.| Q&P)PIE&4.2+*&1&2101PIKLLKSF! 7>212%&!1d"*) (+>;.€!
0(&!>.>0113!01.+1.2(0%)&(.P!DO0.&5!+*!/>((&*2) &#"5&*I&F1%><0*1"*2&(0/2"+*14" 2% . 2(0%)&(.!
1"@8&13! (&.>12.1,(+<! 0*1"*2&(;103! +,! <>12";1&1 :.3/%+1+)"/01! ,0/2+(.1 "*/1>5"%)] R&*+1¥D!

0*51"+2&()(+>;17"0.P
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3. General Discussion

3.1 Introduction
$%".15"..&(202"+*12&.2.124+1&#+1>2"+*0(3I&R;10%02"+*.1 +(1;(+.+/"01"23!2+40(5!

2(0M&(.P12/(+..15",,&(&*21/>12>(&.10*51&0(13!"*I5&#8& 1 +;<&*2F1%><0*.|.;+*20*&+>.13!
&*)0)&I"1: (+.+/"01178%0#"+(12+40(5!.2(0%)&(.|Q&P!)PIE&*("/%!&2101P!KLL]FIX0(*&@&*1&2!01P!
KLLZFKLL_SPI$%&!;0(+/%"01".<19%63;+2%&.".1.>))&.2.12%02!;(+.+/"01"2312+40(5!.2(0%)&(.!".!
0*1050;202"+*12+1)(+>; I&H&L/+<;&2"2"+*1.>. 20"*&51731%><0*/>12>(&.10*5!40(,0(&P!U2!
>(2%&(1:(&5"12.2%0212%" 1: (+.+/"01" 231" 1>*"|>&12+106><0*FI/0*1+* 131 7 &5 ("#&*I 73!

>* &1,".961<+2"#02" +*10¥51&*/+>*2&(.14"2%].2(0%)&(.!,(+<1+>2)(+>;1.%+>151/0>.&!10!
*8)02"#&10;:(0".01PIU/+*2(0.2F12%6&!,"(.2!"<: (&.."+*19%63;+2%6&." 1: (+:+.&.12960212%" |
[(+.4/"01"231, >*/2"+* 12+18R2&*510* "5 # 5>01N. ] +/"011*&24-+(@P$%".19%63;+2%&." | (&5"/2.!
206021 (+.+/"01"2312+40(5!.2(0%) & (.01 &#+ LH&I H * +¥0p><0*1 ;& /"& 1" 1206 &I T &*&,"2 1+ ]
&R2&*5™)| +["011*&24+(@+>24&")%.12%&!/+.2. PIU*1206" 1/0.&12%6&!: (+.+/"011<+2"#02"+*1/0*!
7&1&"2%&(1.&1," PH-.&1," %10*51&*/+>*2&(.1782488&*!1.2(0%)&(.14"1117315&,0>121/(&02&!

+."2"#&I#01&*/&10.1.2(0%)&(.10;;(0".&!&0/%!+2%& (P11

3.2 The supports for the first impression hypothesis
$%".15"..&(202"+*1; (+#"5&.1.>;;+(2!,+( 12%8&12%(&&!/+(&!;(&5"/2"+*. A&, "Q!

"< (& HHI%35+2%&. . PIUXL > +(214+,12%8& %31 +) 8315 (&5"/2"+*F12441.&2 1+ 1&R; & ("< &*2.!
(&#&0112%02!;(+.+/"0117&%0#"+(12+40(5!.2(0*) &(.1".I*+2I>*"[>&12+1%><0*.P!D+*+7+.!/0*!

7&);(+.+/'0112+40(5!.2(0%)&(.PIU*L.>;; +(21+,12%&!1<+2"#02"+*1;(&5"/2"+*FIR&*+; % "1B*0&..!
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*+21(&I>"(&!>*.&1,".%!<+2"#02"+*PID+*+7+.14&(&!<+2"#02&5!73!7+2%!.&1,".%!0*5!>*.&1,". %!
<+2"#02"+*.14%&*I&R%"7"2"*)!;(+.+/"0117 &% 0#"+(12+40(5!.2(0*) &(.PIIW"*0113F!"*1.>;;+(2!+,!
2%&!0;;(0".011;(&5"/2"+*F124+15", &(&*2!<&0.>(&.!(&#&0112%02!7+*+7+.1708R21022("7>2&!

+."2"#&IH01&*/&12+12%&!#"'5&+!.2"<>1"1+,1.2(0*) &(.P!

3.2.1 Bonobos are prosocial toward strangers "
62>53INK!(&#&01129%02! 7+*+7+.1.%+41#+1>*20(3F!; (+.+/"01!7&%0#"+(.12+40(5!

2(0%)&(1"*124+15" | &(&*21/+*2&R2.PIUI0! +M60("*)1:0(05")<F!7 +*+7+.1/%+.&12+1(&1&0.&!
01.2(0%)&(12+1.%0(&!<+*+;+1"9071&!,++5PIU0*I"* 2(><&*2011%6&1;"*)1:0(05")<F1 7+*+7+.1
0/(","/&5!;103")12"<&10*518*&()312+1%6&1;10!.2(0%) &(10/1>"(&+> 2% \(&0/%!,++5P1$%&.&!
(&.>12.10(&12%&!,"(.21&R;&("<&*2011&H#"5&*/&12% 0 MBH+D* I;("<02&14"111"28&*2"+*0113!
0/212+178*&,"2101.2(0%)&(P!$%&3101. +1/+*2(05"/212%&I>*" |>&*&..1: (&5"/2"+*1+ 1206 &
{0(+/%"01".<1%3;+29%8&." 10*51"* 2805!.>::+(212%&!;%31+)&*&2"/1; (&5"/2"+*1+,1206&!,"(.2!
"< (& 19634298 " PI

21 &("& .1+ 1 ++2(+1.15&<+* 2(02& 2% 02% & +7 . &(#&S5!: (+.+/"011 7 &Y60#"+(I" 1#+1>*20(3!
0*5I" 1*+21&R;10™071&!173101*><7&(1+,! 1+ M &#&11&R; 10*02"+* PIW"(.2F!.>7¢&/2.1011!;0..&5!
*8/&..0(3":(& \2&.2.12+!5&<+* 2(02&10*1>*5&(.20*5") 1+ 1206&I5", &(&*21.&2>;.1"*1&0/%!
&R;&("<&*2F).+120683I>+5&(.2++51 206885 &*1&..1+,1296&" (17 &Y60#"+(.14%&*12%6&3(&1&0.&5!
0*+296&(17+*+7+P16&/+*5F129%6&314&(&1071&!2+!"06"7"21296&120()&2!17 &% 0#"+(1Q(&<+#")12%&! @&
+(1:>11")120681 (+:&S14%E&*1296" 1 7&Y60#" +(15"51*+217&*&, "212%6&).2(0%)&(.P1$%".1.>))&.2.12%602!

2%&3!&"2%&(15"5!*+211"* 5] @&H#0 1!+ (I(+;&!;>11"*)1I"*2("*."/0113!(&40(5"*)!"*12%".!
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[+*2&R214+(129%60212%68&3!/+>15!"+06"7"2120%" 1 (&.;+*.&P1$%" (5F1296&! 7+*+7+.15"51%+21 06+ 410*3!
2&<;+(011/%0%)&I"™ 1296&), (&I>&*/31+,1;(+.+/"0117T&I60#"+ (15> (") 1 2%&I&R; &("<&*2.PI$%" !
0)0"*1.>))&.2.129602!.>7¢&/2 $*5&(.2++512%&120. @!0*5!5"5!++21d<". 20 @ &*13€e+;8*12%6&5++(!
0*51206&*11&0(*12+1"%06"7"21206" 1 (&.;+*.&(5)1206&12&.2!.&. " +*PIW"*ORDB6&!. > 7C&/2.114&(&!
*&#&(1,+(/&51+(1%0(0..&5!7312%& 1 (&/":"&*212+17&); (+.+/"01PI$%". |, >(2%&(I5&<+*.2(02&.12%&!

#+1>*20("*&..1+,12%&!+7.&(#&5!;(+.+/"01"23P!

3.2.2 Prosocial motivation is both selfish and unselfish. !
62>53INKI0L. +1(&#&01124+15".2"+/21: (+R"<02&!<+2"#02"+*.I>*5& (13"*)12%" .|+ 7 . & (#&5!

(+.+/"01"2312+40(5!.2(0%)&(. PI"*&I<+2"#02"+*1" 1+206&Y&)0(5"*)PID+*+7+.1;>11&510! (+&!
2+10481:1.2(0%)&(.1+720"1+32 \(&0/%!,++514"206+>21)0"+"*)10*31"<<&5"02&F120*)"71&!
(&40(5.PIU*1206" I/+*2&R2F!. >7C&/2.1+>151%+21(&/&"#&!.&1," %! T&*&,"2.12%(+>) %! @"*.%"; F!
(&/";(+I0LI&R/%0%)&F!.&R>0117&%60#" +(F1)(++<"*)F1+(12%&!.+/"011(&40(51+,1:9%3."/0113!
"*2&(0/2")14"2%!.2(0%)&(.PIU*.2&05F!.>7¢&/2.1:0"5101/+.212+1: &(,+(<12%6&!: (+.+/TRY60#"+(!
7&/0>.&12%&31.0/(","1&5!&*&()310*51;103"+)12"<&P1J"#&*129602!.>7C&/2.1%0#&) Yo+ 4*1

"R 7 2+ (3N +*2(+ L IH#& () (+§>11"%)10.14&1110.10*1>*58(.20%5"*) 1+ 1&R; & ("<&*2011.& 2 F!
296" 10681;"%). &&<.12+17&I5("H&HIT3I0*I>* &1," Yol <+2"#02"+*12+17 &*&,"212% &) (&/"$%+2P!
(&.>121,>(2%&(1/%0118*)&.12%&I>*"|>&*&..1;(&5"/2"+*1+ 12%&);0(+/%"01".<1%3;+2%6&." !
78&10>.8!1.>/%!+2%&(8)0(5"*)1<+2"#02"+*12+40(5!.2(0%)&(.14+>151*+ 21 7T&I&R; &/285D+!
&R". 21" 101% 440> < 0% :&/"& 14" 2% +> 21"+ 2&* &I & () (+>;1/+<;&2"2"+*FI

E+4&#&(F!"2!".12%&!,"*5"*)1+,12%&!.&/+*5F].&1,".%!<+2"#02"+*12%02!.>;;+(2.12%&!
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<+2"H02"+*01L;(&5"/2"+41+ 1206&),"(.21"<; (&.."+*1%63;+2%6&." . PID+*+7+.14&(&14"11"%)12+]
+()+1<+*+:+1"9071&F5&."(071&!,++5!",1296&3!/+>15!(&18&0.&10!.2(0%)&(I"*2+12%&! (++<10*5!
80212+)&2%&(P1$%".1.%60("*)15".0;:&0(&5!+*/&!.%0("*)|5"5!%+21(&.>121"+1015"(&/2!:%3."/01!
"*2&(0/2"+*14"2%12%8&.2(0%) &(P!$%".1(&.>12!.%+4.12%02!; (+.+/"0110/2+(.//0*"*5&&51+720"*!
&1,".%178&*8&2.1,(+<!1.2(0%)&(.PIU*.2&05F!10!;%3."/011"28&(0/2"+*14" TUR(0%) &(!"2.&1,!".!
(&A0(5"4)1&*+>)0%! +(1.>7C&I2.12+! +()+1<+*+:+1"9"*)104")%1315&." (07 1&!, ++5P!
$96".1(&.>1217&/+<&.1<+(&I"™2(")>"*)1)"#&*129%60210!:%3."/011"*2&(0/2"+*14"2%!
)(+>;<028.15+&. 1%+ 21 &&KI2+ I<+2"HO2&I T+H+T7+.12+] +()+], ++51"1206&8"(1: +..&.."+*PIU2!" |
2(>&129602!7+*+7+.10(&19%")%1312+1&(0*2!"1206&!/+*2&R2!+,1 &&5"*)F10.124+17+*+7+.10(&071&!
2+1/&&S5I+*101:"1&1+ 1 ++51QE0(&!&2101PIKLL_FIX+77&(1&2!01P'KLMLOSPIE+4&#&(F14%&*12%&!
51" 12068 (1/+< 18281 +..&. ."+¥IQ"P&PL.Y%0("*) /O 1+//>(1+*131" 12%6&! +..&. . +(10/2"#&13!
(&/(>"2.12%&1(&/";" &*21+(15& 1"#& (.12%&!, ++5SF1206&8317 &/+<&!(&1>/20*212+1 %0 (&!14"2%!
)(+>;<02&.P162>53IMI10*510211&0.2124+1+2%& (1.2>5"&.14"2%!5", &(&*21;0(05")<.1%0#&!,+>*5!
2060217 +*+7+.10#'51.%0("*)!,++51 &#$0+,&3$%/"," 8H2%!) (+>:<02&.1Q6>11"*)&(1&2!01P!
KLMKF!80&))"1&2101PIKLMMSP!$%".1.&1&/2"#"231.>))&.2.12%0212%&.! . +/"011(&A40(5!".1.:&/" " /12+12%p¢
& [+>*2&(1+,1.2(0%)&(.PIU2!" 1;+.."71&12%0212%" .1, " (. 218*/+>*2&(!(&; (&.&*2.101/("2" /0" F(
2+18.2071".9%!101*& 41 +/"011(&102"+*.%"; PIU*#&. 2"%)I"1/(&02")10%: +."2"#&! " (.21"<; (&.."+*1
(+5>/&.196")%&(1;,03+, ,12960*I"+#&.2"%)I"101: (& \&R".2"%)1(&102"+*.%";129%602!".1(&102"#&13!
<H&IS", "[S1212+1"<; (+H&PISY" 1> +(2.1206& 1<+ 2 #0 2" +*1: (&5"[2"+* 1+, 1204 &.D!

"< (& "HH1%35+2%&.".1 | 129%02!IR&*+;%"1"01/0*17&!.&1,".%13!<+2"#U28BL&!5"(&/213!
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1%011&*)"*)12%&!;(&5"/2"+*1+,12%&!;0(+/%"01".<1%3;+2%&.".12%02!;(+.+/"01"2312+40(5!

2(0M&(N(&I>"(&.15%.&1,". %1<+2"#02"+* Pl

3.2.3 Bonobos positively appraise stra ngers !
62>53INI>2"1"9&5!24+15", &(&*2!;0(05")<.12%02!; (+#"5&!/+*#&() ") | &#"5&*/&!"*!

>04(214+,1206&10;;(0".011;(&5"/2"+414+, 120681 "(.21"<: (&.."+¥1963:+2%6&." BI7+*+7+.1022("7>28&/!
o+ "2 H&IHO1&*/&12+1.2(0%)&(.17315&,0>12P1$%&!,"(.2120. @!<&0.>(&5!304*"*) FIOH2B(&!!
7&Y60H#"+(14"2%11"<"2&51#+1>*20(3/+*2(+11Q-(+#"*& KLL]SPIH+*20)"+>.1304*"+)1960.17&&*!
Yo+A*12+178&101(&1"071&!"™5"02+(1+, 1 +."2"#&! +/"011(&102"+*.%";1Q.+/"01Y/1+.&*&..SI"!
HO("+>.1("<02&).;&/"&.1"*/1>5"%) 1 7+*+ 7+ 1Qk+(./"0'm!-010)" KLMMF!:&<>(>!m!-01 0)"!
KLMKFIHO<;7&11!m!5&!X001!KLMMF!-010)"1&2101P!KLL\SPI$%".!: (&.&*2!/+*20)"+> 1304*"*)!
20.@".%+4.12902105>1217+*+7+.1.+*20*&+>.131304*&5!4%&*1206& 3148 (&!1402/%"*)!
2(0%)&(.1304*P1+(&+#&(F12%8&).2(0%)&(.n1304*.12&*5&5!2+1&1"/"21<+(&!304*.1"105>1 2!
TH4T+.12960%1296&!) (+>:<02&.n!304* 15"5R!

U*1296&).&/+*5120. @F!7+*+7+.18#01>02851296& 1#01&*/&!+, #"5&+1.2"<>1"1+,1.2(0%)&(.1+(!
)(+>:<028&.1731<0@"*) -+ 1>%20(3!/%+"/& . P1$%&3!<05&10*1&/+*+<"/15&/" "+*17& 24 &&*10!
<011F!"<<&5"02&!(&40(5!0*5!0!10()&F!5&103&5!(&40(5P!$%8BBH1(&40(5140.1;0"(&5!
4"2%1#"5&+1.2"<>1"1+,1.2(0%)&( 1+ (1) (+>:<02&. PID+*+7+.1. %+4&5!00. 2(+*)&(!; (&, &(&*/&12+!
40"214%8&*12%8&3/+>151402/%!2%8&).2(0%) &(1#"5&+ . 1#&(.>.101) (+>:<02&#"5&+P1U<;+(20*213F!
402/%"*) " 5&+.1"*#+1#&101/+.30*5 \T&*&,"212 (058, 17&/0> . &12%&) 24+!/%+"/&.1%05!

5",,&(&*2"01!(&40(5.!1Q0+.02"1&2!01P!KLL_F!:&0*&(!1&2!01P!KLL]SP!$%&!+7.&(#&5!; (&, &(&*/&!"*!
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T+H*+7+.12%8&(&,+(&!.>))&.2.12%02!2%4&3!022("7>2&!0!%") % &(I"*2("*."/'#01>&!12+12%&!5&103&5!
(&40(5!",1"2140.10..4/"02&5!4"2%!2%&!.2"<>1"1+,1.2(0*) &[L.P
W"*0113F!12%&!(&.>12.1+,12%&!124+1&R; & ("<&*2.1/+<7"*&5!.%+412%02!R&*+;%"1"0!".I*+2!
+*1315("#&*173101.2(02&)"/!(&.;+*.&!12+1+720"*1.+/"011(&40(5!Q&P)P12%&!.+/"011#01>02"+*!
20.@SF!7>2!01.+!73!0/(&102"#&13!0>2+<02"/!;(+/&..1.>7c&/2!12+!1"<"2&5!#+1>*20(Q &P P+ 1
2%&!/+*20)"+>.1304*"*)120. @ SP!$%& (&, +(&F!"2!,>(2%&(1.%+4.12%02! 7+*+7+.11>"/@13!0*5!

2(+9) 131 +(<1+."2"#8&10;:(0". 011+ 1&*/+>*2&("*)1.2(0%)&(.P! !

3.2.4 Alternative explanations !
U,12%8&.&!(&.>12.10(&!#01"5!."<"10(/(&.>12.14"1117&!,+>*51"*1 >2>(88.22%.2"*)1+2%& (!

41025 14 1 7+% 47+ PI$O6&I+7 &(H&SIR&*+:9%6"1"01" 1>+ 1" @& 13101(&.>121+,12%6&! > 7¢&/2.1

7&")1+(;%0%.10*51 1"#")1"*1/0;: 2"#"23P1$%&! ;. 3/%+1+)"/011%8&012%!+1+(;%0*.140.1."<"10(!

2+1296021+,1296& <+ RBA(&S5! 7+*+7+.1QX+77&(1&2101PIKLMMSPI$SHRY/SG"*).10(&!

[4%." 28*214" 2% 2% &IR&*+;9%6"1"015+/><&*2&5 "1+ 206&(1/0; 2"#&I7+*+7+1;+:>102"+* IQE+12!m!

#0*1=1.0/@&!M\LF1J+15!IKLLMF!-,019&(!&2!01PIM\]SI0*514" 151 7+*+7+1:+:>102"+* IQW>(>"/%""!

KLMMSP!W"*0113F!/0;2"#"2315+8&.1*+21012&(1/%"<;0*9&&.N* 0 2:Y01 TRE®R..;+*.&.|Q&P)P!

D(&*21&2!01P!KLLMF!HO0<;7&11!m!5&!X001/KLMMSP!
2)&*&(011022(0/2"+*12+ 1+ +#812310*5r+(1(".@'01.+1/0**+21&R; 10"*12%6&1/>((&*2!,"*5"*). P!

W' 2F17+%47+.10(&*+21%&+;%"1"NQE&((<0**1&2101PIKLMMSPIU*!/+*2&R 2.14%& (&!*+#&11%><0*.!

O*5I+#& 11+ Tc&/2.14&(&);(&.&*210%5!.>7C&/2.14& (&), (&&!2+10;;(+0/%10*5!"™* : &/2F!

1%"<;0*9&&.10*5!+(0*)>20*.17>21*+217+*+7+.1.%+41*&+;%"1"0!73!0;;(+0/%"*)1 2% & *+#& 1!
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2'<>1"I<+(&!+,28*10%51,0.2& (1(&L102"#&12+12%&1,0<"1"0(!. 2"<>1"IQE&((<0**1&2!01P!KLMMSP!$%" !
10/@+,1*&+:94"01" 1101 %0 (;1/+*2(0. 21217+ 7+ NIR&*+:%" 140681 2% &+ +#&11. 2"<>1"]
A&(&1>*,0<"1"0(1/+*;&/"" . PIB&I+*BFIT+*+7+.10(&!(&102"#& 13NDHE(.&!"™*! +(0)"™)!
[+*2&R2.1QE&1"7(+**&(1&2101PIKLLAFIE0>*1&2101PIKLMMSPIX%&*/%-++."%)1 7&24&&*10!(". @3!
(&40(5!0*510!. 0,&!(&A0(SFI7+*+7+.10(&1<+(&!1"@&13!12+!:"/@!2%&.!.0,&!+:2"+*120460*!
1%"<:0*9&&.1"1206(&&!5",,8(&*2120.@.|QE&1"7 (+**&(1&2101PIKLLAFIE0>*1&2101PIKLMMF!O+.02"!
0*51E0(& 'KLMNSBE(&, +(&FIR&*+;%"1"01+ 7. &(#&5!"*1204" 15" &(202"+*1" 1.:&/" "[12+!
>* 0<"1"0(17+*+7+.Pl
W"*0113F1296&!.2(0%)&(.1>.&5!"1206&1/>((&*21&R;: &("<&*2.1(0%)&5!, (+<10/1>0"*20*/&.!
296021%05!7&&*1.&;0(02&5!"*I5", &(&*2!)(+>;.1,+(102!1&0.2!+*&13&O(F12+1*&")% 7+(.12%602!%604#8&!
*H&(IT&EM ™I 1+.81:%3."011/+*20/2. F12+1/+<;1&2& 1 3*+#&11.2(0%)&(.I 1"#™*)1+*10*-&%
[+*2"*&*OPID+*+ 7+ Yo+A&S5!/+* " 28+ 2IR&*+:%"1"/1(&.;+*.&.15&.;"2&IHO("+>.158) (&&.1+,!
>* 0<"1"0("23P1$%".1.>))&.2.129602!R&*+;%"1"0!".I"*5&&510! (&.;+*.&!2+!>* 0<"1"0("23PIU2!
0()>&.10)0"*.21296& 101 2&(*02"#812%0217+*+7+.1c>.21."<:131(8<&<T7&(&5!:0.210, M&O2"
"*2&(0/2"+*.14"2%12%&10/1>0"20%/&1+(12%&31%05!01(&053!,+(<&5!0; +."2"#&!(&102"+*.9";]
4729012068158 )% T +(IH"OL: ("+ (1" SOLr#+/011/+<<>*"/02"+* 1Q.8&!$&<&1&.IM\[SPI212%6+>) %!
296&1/>((&*2!1.2>5"&.15"51*+21"+/1>5&1206&!&R2(&<&!Q0*510(2","/"01S1/0.&!+,1:9(PK"1"
0*+*3<+>.1.2(0%)&(.F12%&).2(0%)&(.1>.&5!" 1206 &1/>((&*21&R; &("'<&*2.10(&!+,1%") %!
&/+1+)"/011#01"5"23178&/0>.&12%& 3! (&.&<T1&I*02>(011&*/+>*28&(.14"2%! . 2(0%) &(.1"*12%6&14" 15!

QW>(>"/%"IKLMMSP!!
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3.3 Future studies in bonobos

3.3.1 The boundary of xenophilia !
$%&!,"(.211"*&!+,1,>2>(&!(&.&O0(/%!" 1 7+*+7+.1.%+>15!5&2& (<"*&!2%& ! &R2&*210*5!2%&!

1"<"214+, IR&*+:%"1"015("#&*I 731+ 2%6&)0(5"+)10%51.&1,". %I<+2"#02"+* PIW"(.2F!"214+>1517&!

%08 (&.2"%)12+1.&&)" 1T+ +7+.10(&I0L. +1>*.&1,". %!12+40(5!.2(0%)&(.I"*1+2%& (1/+*2 & R22DHE!

"* 2(><&*2011%&1;")120.@10*512%&!;(+.+/"011/%+"/&!20. @FI 7+*+7+.1. %+41."<"10(11&#&11+!

>* &1," %*&..12060219%0.17&&*15+/><&*285!"*1/%"<;0*9&&.1Q&P)PIX0(*&@&*1&2!01PIKLL_F!
f&1".1&2!101P!KLMMF!b0<0<+2+!&2101P!IKLL\F!6"1@!&2!01P!KLL]F!8&*. &* &REGAH! Kt 135 PIE
T+*+7+10(&I@*+A*12+1&R28*51206" 11&#&11+,15* &1," %*&..12+40(5!.2(0%)&(.P16"<"10(13F!"*!
+206&(1: (+.+/"01120.@.12%02!(&1>" (& +LEHR(5") | <+2"#02"+* F1/%"<;0*98&.14"11!
#+1>%20("131%8&1;1)(+>;<02&.12%(+>) %! 2% 0*. &(IQb0<0<+2+1&2!01P!KL MKB BX2
&R/%0%)&IQE+(*&(1&2!01P!KLMMS!0*5/+1107+(02"+*1QJ(&&*7&()!&2!01PIKLMLSP!DO0.&5!+*12%&!,
"< (& HHIH3+206&. " FI"21" 11" @& 131 ZPABRT +.14" 111 %+41+2%8(&)0(5 I"*12%6&.&120.@.!
2+40(5!.2(0%)&(.PIW>(2%&(<+(&F12%&I>* &1," %*&. 1" 17+*+7+ 15+& 1+ X1Q&I 7&10!
(&.;+*.&12+1.+1""202"+*1(&1>&.21Q.&&I&R;&("<&*2INI"*162>53IMSPIU*!/+*2(0.2F).&#&(01!.2>5"&..!
9%+41296021/%"<;0*98&1%&1;"*)!". 11" @&131015"(&/2!(&.>121+,.+1"/"202"+*1Qf&1".|&2!01P!KLMMF!

X0(*&@&*1&2!01P!KLL_F!b0<0<+2+!&2!101P!IKLMKF!7>2!.&&!EHR I BIKF!J(&&*7 &()!&2!01P!

&.:&/"011312+40(5!.2(0%)&(.!Q80&))"1&2!01PIKLNIL7SP!

6&/+*5F!10.1.%+4*1"*120%&!,"(.2124+!1&R; & ("<&*2.I"*162>53IMF! 7+*+7+.10(&!4"11"*) 12 +!
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+0+196")%1315&."(071&!,++51&R/%0%)&! +(.+/"011(&40(5!Q"P&P0!5& "(07 1&F";%3."/01!
"*2&(0/2"+*14"2%!.2(0%)&(.SPI$WL <&5"02&!. +/"011(&40(5!<")%2!,0/"1"202&); (+.+/"01!
7&%0#"+(F178/0>.&!1"215+& . 1*+21(&I>"(&1012(>".<129%602!".1.>./&;2"71&!2+!/%&02"%)10*5!
>* 0"(*&. .PIU*.2805F)."*/&129%&10/2+(1".1(&40(5&5!"210>2+<02"/011312>(*.1296&.&!/+*2&R2.1"2+!
<>2>01".<PIW+(I"*.20%/&FI5".2("7>2"%)1296&).:+"1.10,2&(//+1107+(02"+*1" 15", "/>121 +(!
1%"<;0%*98&&.P!'7 . &(#02"+*011.2>5"&.1.>))&.2129602!.%0("*)/1><;&5!(&.+>(/&!".1<+.213!
0., "#&10.101(&.>121+,19%60(0..<&*21+(12+1&(02&5!2%&,2!Q&P)P!628&#8&*.1&2!01P!KLL[F1J"173!&2101F
KLLZF!6"1@!&2!01P!KLMNSP!=R;&("<&*201!.2>5"&.1(&#&0112%02!.>//&..,>11/+1107+(02"+*1%"*)&..!
>:+¥1206&I5"#" "7"1"231+,129&1(&40(5!Qf&1".1&2101PIKLLZFIEQ(&!&2!01 RKAIT* SPI=R
12>02"+4 14%8(&12%8&1;:0(2*&(.//0*1*&)+2"028&17&, +(&!/+1107+(02"+*1Qf&1".1&2101P'KLMLSF!
>*&[>011(&40(515".2("7>2"+*1".10//&;2&510.12%&!5&,0>12!10,2&(1/+1107+(02"+*IQE0<0**I&2101P!
KLMMF!f&1".1&2101PIKLMMSP! 2%+ 2% &({/ABIDLRER2!" 12%&1;>71"/1)+5.1)0<&..!
Q6/%*&"5&(1&2101PIKLMKSPI$%&!,"(.21"<;(&.."+*1963;+29%6&.".1:(&5"/2.12%021%" 198 (11 &#&1
[(+.4/"01"2314+>1517& 147 . &(H&5!"*1206&. &![+*2&R 2.14%&* 7+*+7+.10(&!;0"(&5!4"2%)!
2(0%)&(1"129%681.0<&! (++<129%60*1)(+>:<02&.IP!
$%"(5F1"21(&<0"*.1>*/1&0(1%+41<>/%2(0%)&(.10(&#01>&5! (& 102"#&!2+15", &(&*2123;&..!
+1)(+>:<02&. PI$%&!/>((&*21(&.&0(/%! . Yo+4.12%602! 7+*+7 8#$4 #,3"8R%&(!: (&,&(!
2(0%)&(.12+1)(+>;<02&1+(10211&0.212(&02!.2(0%)&(.10*5!) (+>;<028&.1&I>011 3P E+ 4 &#& (F!
2068&(&10(&!5",,&(&*2123;&.1+,1)(+>:<02&.B@)P!@"*F!/1+.&!,("&*5.FI("#01.SPI2!/1+ &(11++@!"*2+!

206&!;(B&R".2"%)1(&102"+*.%";.10<+¥)1)(+>:<02&.14" 1 11;&(<"2!> . 12+1<+(&!);(&/".&1312"2(028&!
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206&15&,0>121#01>&!+,1.2(0%)&(.1(&102"#&I2+15", &(&*21)(+>:<02&. PUW+(I"* 20*/&F!, >2>(&!
255"8.1/0%1<80.>(&!,++5!.9%0("*)FI"* 2(><&*20119%6&1;"*)I0*51/+*20)"+>.1304*"*)10<+*)!
2(0%)&(.FI")(+>;1011"&.10%51"*)(+>;1("#01.1Q.&&!f++(& KLL\!, +(10*1&R0O<; 1& I"*106><0*]
1%"15(&*SPID+*+7+.1.%354.%+4101. 2(+*)!: (& &(&*/&!, +(1.2(0%)&(.1+#&(1"%) (+>;1("#O1.F!
78&/0>.&1"%)(+>;1("#01.10(&!+ >2."5&12%&!.>7c&/2.n!. +/"011*&24+(@'4%"1&!2%&).2(0%)&(.10(&!
+28%2"011.+/"011;0(2*&(.P16>/%); (&, &(&*/&!" J&R; &/2&512+17&1<"15&(1",1.2(0%)&(.10(&!

[+<;0(&5!4"2%!"*)(+>;!1011"&.P!

3.3.2 The proximate mechanisms of xenophilia !
?1.&/+*511" &1+, >2>(&!(&.&0(/%P6+>15!"5&*2",312%8&!;.3/%+1+)"/01F!;%3."+1+)"/01!

0*51)&*&2"/170." 1+, IR&*+;%" 1"OPIW"(.2F1"21(&<0"* 1>%/1&0(14%& 2%& (12%&:+."2"#&10::(0".01!
0..+/"02&514"29%618*/+>*2&("*)!.2(0%)&(.(&;(&.& *2.101.2(02&)"///01/>102"+#(10!1<+(&!
0>2+<02"/1Q0*5!:(+7071310,,&/2" R (&.;+* &P "*1+*&19%0*5F101/01/>102"*) 1< &/%0*" <!
9%+>1517&10214+(@12+!1>"/@1310..&..1" 12%&1.2(0%)&(14"1 117 &/+<&I0!;+28&*2"011*&41;0(2*&(!
0*519+41d#01>071&e12%".1:0(2"/>10(!.2(0%)&(!".PIU*!, 0/2F12%8&).+/"011#01>02"+*120. @!Q"*162>53!
NSI0%51296&!,+¥860("*)!20.@!Q"*162>53IMS!.>))&.2129%60212%&(&!".101(&102"#& 13158 1"7&(02"#&!
B&/"."+* \KO@"*)!; (+/&. " #+1#&BI"MIR&*+;%"1"017&/0>.&12%&! > 7c&/2.1/1&0(13!(&)". 2&(&5!
296&!1(&102"#&!/+.2.10*5178*&,"2.PI1$%&+(&2"/0113!.2(02&)"//01/>102"+*.%+>1517&1<+(&!

"< H(20%210<+4)1.2(0%  )&(.12960%!)(+>:<02&.1Q6"1@'KLLNF!f"11.Im!H10(@!M\[SP1?2<+*)!
)(+>;<02&.FI"*2&(0/20*2.1/0*1>.&101)&*&(011d022"2>5&¢!0.1019%&>(".2"/12+|<0 @ &!I>"/@!

5&/"."+*17&/0>.&!2%".1d022"2>5&e!".1,+(<&5!2%(+>)%!*><&(+>.1;(&#"+>.1"*2& (0/2"+*.1Q"P&P!
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022"2>5"011(&/";(+/"2B&IX001IKLLLFI5&!X001!Im!D(+.*0*IKLL]F!6/%"*+!Im!?>(&1"IKLMLSPIU*!
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(&102"#813!;&0/&,>1F102!12%&!;.3/%+1+)"/01!1&#&112%8&3!.&&<10.IR&*+:%+7"/10.1&0.2&(*!
1%"<;0%9&&.1+(1/0;2"#&!/%"<;0*98& . |QE&(7"*)&(!&2!01PIKLL\FIX"1.+ 24 1PIKLLMF!
9>2.>@0@&!&2!01PIKLMMSP!6"<"10(13F1012%6+>)%!1"21" 15+ 21"<: 4 "71&12+1"*2(+5>/&!.2(0%)& (!
1%"<;0%98&.I"*2+101*&A1) (+>;FI"21" 1206&15", "/>1231+ 1206&1"*2(+5>/2"+*1; (+/&..12%602!" !

"*5"/02"#&+,|R&*+;%+7"0!"*1/%"<;0*9&&.!QJ+15!KLLMF!-,019& (&2 OFNI® & (!m!?>(&1"!
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KLLLF!6/%&1!&2101P!KLMNF!6&(&.!&2101PIKLLMF!?1, +(5!&2!01PIM\]FID(&*2!&2!01P!M\\_SP!$%".
01.+196")%1")%2.1296&!"<:+(20*/&!+, 1/+<;0(02"#&I&R; &("<&*2.1"*1/0: 2"#"23PIH0; 2" #2311
(HE'5&.IOL+A&(, > LUA+*2(+ 11+, 1206&IHO ("0 2"+ 151 1 ") /+5"2"+* F1<&0*4%"18&!

[+<;0(02"#&I&R; & ("<&*2.1/0*I<"*"<"9&I206&I#0("02"+*1"*]. 2>5315&.")*.|Q&P)P!.&&IH0<; 7&11!
MIS&IX00LIKLML!, +(101(&H#" &4+ 1¥><&(+> WH&(."+* 1+ 1/+*20)"+>.1304*"*)I58& ")*SP!

$%8&(&, +(&F!,>2>(8!(&.&0(/%!.Y%o+>15! +/> 1+*I5&#& 1 +:")1/(&02"#&10*51R 2D (05")<.

20602101 1+4Y/(AL&S" "I+ 0( A1+, 1" 2& () (+>:1: (&, &(&}I&PI$A+!: (+<"."*)120.@.10(&!
296&1#"58%0.&5!:0(05")<!I"*162>53IN10*51206&!:10370/@!;0(05") <IQE+%<0**Im!W>(2%)!

M\[FIX"1.+*1&2!101P!KLLMFIE&(7"*)&(1&2!101PIKLL\SP!

3.4.2 The presence and absence of xenophobia as a result of
resource competition !

U*1*02>(011."2>02"+*. F101/%"<;0*9&&!+(10! 7+*+7+!" I<+.21311" @& 131 2+1&*/+>*2& (12%(&&!
23;&.1+,1.2(0%)&(.BI*&")%7+(.F!"<<")(0*2.10*5*&4 7 +(*.PI$%&!,+11+4"%)I5" />, "+*14"1 1]
(("<O("131,+/> . 14*1206&1,"(. 2124+123;&.F1012%+>)%!"214"1117&8!"* 28 (&.2"*)12+1&R; 1+(&!12%&!12%" (5!
+*&1)"#8&*12%02!2%& !+ R3O +;(&.."*1.3.2&<!".1/("2"/0112+110/202"+*10*5!<+2%&(
+,,.:("*)10220/%<&*2!Q$031+(1&2!01P!KLLLSP

J(+>;11"# )" 1/+.21310*5IR&*+;%+7"0!".11"@&13!0!5"(&/2!(&. ¥12%".!/+.2P!?!

*><T&(I+,1 4"+ \&/+1+)"/01!,0/2+(.1%0#&! T&&*!; (+;+.&5!0*5!.%+4*12+10,,&/2!12%&!5&) (&&!+,!
/("<02&1.+/"01"231Q"P&P!)(+>;1."9&S!"*/1>5"*)|(&.+>(/&!/+<;&2"2"+*F!;(&502"+*!(". @F!

" 0*2"/"5&!(".@!0*5!5".&0.&!2(0*.<".."+*IQX(0*)%0<!M\"LF!X(0*)%0<!& 2!01P!M\\NF!
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H9%0;<0*1&2101P!M\JFI63<"*)2+*IM\LFI#0*16/%0" @!m!#0* E++,, IM\ANF1#0*16/%0" @ !M\"NF!
80*.+*Im1J+15.<"29%IM\JF!62&(/@!&2!01PIM\\_FIW(&&10*5IM\_ZFIEO(2!M\LF!G+&%1&M\JF!
k>**182101PIKLLLF!?12"9&(1&2!101P'KLLNSPI?<+*)1206&.&!,0/2+(.FI204R0; (4<0¢B101"23!"*!

I"# 1" 17&1"&H&BI2+IT&)(&. +>(/&)/+<;&2"2"+*F1012%+>)%!2%&!/+.21+,15".&0.&12(0%.<".."+*14"11]
7&17("&,1315"./>..&510212%&1&*5!+,1206&!.&/2"'+*P!

U, J(&.+>(/&I+<;&2"2"+41" 1" 28* &I0*512%6&)(&.+>(/&!".15&,&*."71&IQf"20*"Im!O+5<0*!
M\_\FIG+4&*Im!:> *70(IM\[SF!.&1&/2"+*1. %-+>15! 0+ (IR&*+:%+7"01 7+29614" 296" *1) (+>:!
QA%&*12%8&!.2(0%)&(1".10*1"<<") (0*2S10*517&24&&) (+>:.1Q4%&*12%&).2(0%)&(!".10!
*&")%7+(SPIU*1206&1/0.&1+,1"<<") (02" +*F12%6&!.2(0%)&(1".|01*&41/+<;&2"2+(!. +IR&*+;%+7"0!
%+>15101403.17&!,0#+(&5!8& 214%8&*12%&);%"1+:0(2"/.&R1/0*(&0;12%&! 7&*&,"21+,1<02"*)!
4"2%12%8&).2(0%)&(PIH+*." 2&*214"2%12%" 1;(&5"/2"+*F1/%"<;0*9&&!"<<") (0*2.1Q0*512%&" (!
+,,.:(")S10(812%&1, (&I>&*21#"[2"< 1+,10))(&.."+*11&51731(&."5&*2!,&<01&.1Qg0%1&*7&()!&2!
01P!KLLAOF!7F!->.&B0RLPIKLLAF!I$+4.8*51&2101P!KLL_SP!'*1296&!7+(5&(F!<01&.14"1110220/@!
2(0%)&!,&<01&.FI7>217+(5&(1,&<01&.110(&!1&..11"@&1312+!7&IH#"/2"<.1/+<;0(&5!2+1.2(0%)&!
<01&.1Q8&.;&/"0113!. &R>0Y&B&; 2" #&!, &<01&F!X"111"0<.1&2101P!KLL[SP!f01&!/%"<;0*9&&..!
4"1118&#&*18&¥)0)I"10, "1"02"#&I0*5!: (+2&/2"#&! 7 &Y60H"+(.12-+408R>01131<02>(&<01&.!
[(+707131,+(12%8&!15"(&/217&*&,"21+,1<02")1Qg0%1&*7&()!&2!01PIKLLAOF!D+&./%!&2101P!KLLASP!

U*1296&1/0.&1+,1%&")%7+(.F12%8&!.2(0%)&(1".101<&<7&(1+, 10! ("#O1!) (+>;12%6021/+<;&2&..!
+(12&(("24310%51>12"<028&13!,+(10//&..12+1(&.+>(/&.PID0.&5+*IH(+,++210*51X (0*)%0<!

QKLMLSF!I"28&()(+>;15+<"+0*/&!(&102"+*.980(&; (&H#O1&*2!"*1 +/"011;("<02&.B!10()&(!
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)(#>; 00" L(+("2312+10//&. N(&.+> (/8. PIS%& (&, +(&FIR&*+;%+7"01".101.+! 0#+(&5!73!
*02>(011.&1&/2*10.101(&.> 121+, 1" 28 () (+>:1/+<:&2"2"+*P1-8&(%0;.IR&*+;%+7"01*+(<0113!
SH2"4* 124158 &*5120468&1(&.+>(/&),(+<12%&!I("#O1)(+>;.PID>212%&I&R2(&<&!, +(<!+,!
R&*+;%+7"0F!1&2%01!@"11")F!.&&@.12+14&0@&*12%&! ("HO L) (+>;1 731(&<+#"*)12%&" (1<&<T7&(.!
Q"*1/%"<;0*9&&.BI05>A<01&.10*5!"*,0%2. FIX (0%)9%0<!M\FIX"11"0<.!1&2101P!KLL[FIKLLF!
f'20*"1&2101PIKLMLSPI$%" . IR&*+:%+7"/1@"11"%)|&#+1#&.14%&*12%6&!"c>(31 (. @+, 12%&/!
0))(&..+(I".1<"*"<"9&51731206&IQ+;; +(2>*". 2"/SI*><&("/01105#0*20) & +#&(12%6&!#"/2"<!
QX(0%)%0<IM\FIX"1.+*1&210P!KLLMFIKLLKFIKLMKF!f"20*"Im!X022.IKLL]F!.&&!01.+1?7>(&1"1&2!
01P!KLLZ!,+(101/0.&!"*].;"5&(1<+*@&3.5P!
E+4&#&(FIR&*+:%+7"01"*1/%"<:0*0&&.1". 1*+21 (&&PI$%&!,"(.2!/+.21+,IR&*+:%+7"0!" |
206&!1(".@!+,1"C>(315>(")10)) (&.."+*PI$Y6&I<OCH("231+, 1"+ 28, () (+>;1&*/+>* 2 Q&*5 "1 (&2(&02!
0*510#+"50*/&14"2%+>21&./0102&5!0))(&.."+*IQX(0*)%0<IM\\FID+&../%!&2!01P!KLLASP!G &2%01!

@"11"*)1".1+*131&R;&/2&5!12+1&#+ 1#&!14%&*),"\>*+*153*0<"/.1/(&02&.12&<;+(0(3!

+7.&(#02"+*12960212%6&IR&*+:%+7"/10))(&. .+ (.1>.>01131+>2*>< 7 &(12%6&I#"/2"<I5>("*)!
"*2&()(+>;1&*/+>*2&(.1QX"1.+*1&2101PIKLLMFIKLLKFIKLMKF!f"20*"Im!X022.IKLL]S!0*5!
/+01"2"+*0(3!0220/@.10)0"™*.21"<<")(0*2.1Q->.&3!&2101P!KLLAF!$+4.&*5!&2!101PKLL_F!
g0%1&7&()!&2!01P!KLLA7ISP!!

$9%6&).&/+*51/+.21+ IR&*+;%+7"01".1206&1&*&()&2"/10*51+;;+(2>*"231/+.2F!:0(2"/>10(13!

5>(")12&(("2+("01!5&,&*.&PIH%"<;0*9&&!<01&.1;02(+1!7+(5&(.!,(&I>&*213!Qf"20*"IKLL\SP!
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>(")1;02(+1.12%8&31.0/(","/&!, &&5"*)12"<&I0*51"*/(&0.&12 (0#&1!5!20%/&!Q?<.1&(!KLMLSP!
$%".18*&()82" 1/+.212+)8&2%&(14"2%!2%&!(". @+, 1"+ c>(3!:+28*2"01131/(&02&!10!/+11&/2"#&10/2"+*!
[(+71&<F14%"/%1<")%2!"*12> (*I&R; 10"*14%31206&(&!".I"*5"#"5>0 1 1#0("02"+*"*1206&!
4"11"%)*&. 12+1;0(2"/":02&1™ 1 7+(5&(1;02(+1.1Qf"20*"IKLL\SP!

$96829%6"(51;+28&*2"011/+.21" I>*5&(>2"1"902"+*1+,17+(5& (19 P18 &1 2+12%6& ! (". @+,
"*2&()(+>;10))(&.."+*F1/%"<;0*9&&.) &*&(011310#+"512% &1 7+(5& (19+*&!>*1&...1206&310(&!"*!
100&(1;0(2"&.1Q=<&(31$%+<;.+*1&2101PIKLL_F!f"20*"Im!X022.IKLL]FIX"1.+*1&2!01P!KLLMF!
KLLKFLRIKSPI$%".1(". @0#&(."+*14"111;(&5"/2071311&0512+1200& & BA(&. +>(/&!"*12%6&!
7+(5&(19+*&1QQg&113IKLL]SPIH+*.&1>&*21312%" INS5RA" 111"+ 2&*." 314" 204" (+>;]
[+<;82"2"+*10%51582& ("+(02&!(&102"+*.%";.14"2%!) (+>;<02&.1Q.&&!-+1"99"15"16+((&*2"*+1&2!
01RLMK!,+(10*1&RO<; 1&!"+1/0:>/%"* SPIW+(I"*. 20*/&F1g0*3040(01/%"<;0*9&&!,&<018&..!
&.2071".%!/+(810(&0.170.&5!1+*1<+(&12%60*1c>. 212%&!1>0 11 2H&! 0(&0B!.+<&! 7+(5&(10(&0!
A&(&I("1%)" (&.+>(/&. 17>21(&<0"*&5!>*5&(\F . &51Q=<&(3!$%+<;.+*1&2I01P!KLL_SP!
212&(*02"#&F3X(0%)%0<10*5!/+11&0)>&.IQKLL_S!,+>*512060217+(5&(19+*&!>A&&!40.!
O1.+1;(&.&*2!"™128&(("2+("0LI<+*@&3.14"2%+>21(". @+, I"*2&() (+>;10)) (&.."+*P1$%" |; (+#"58&.
0*1012&(*02"#&!2%602!>*G&&!" 1; (+ 7071315581 2+2% & & () &2"1/+.21+,12(O#& L"), (+<12%6&!
[+(&1242%8&17+(5&(P162"11F129%" 14+(@!/0**+21(&C&/2!12%&!"5&012%602!(". @ 0#&(."+*| 1¥/05.12+1>*5&
> &I+, 17+(5&(1(& +>(/&.!, +(102!11&0.2124+1(&0.+* PIW"(.2F101112%(&&!.;&/"&.12&.2&5!"*!
X(0%)%0<!&2101PIQKLL_SI0(&!12&(("2+("0110*512%&31#0(3!"*12%&!(". @'+, 1& 22864 | @ P1"*)F!

&R2(&<&!,+(<IH+,1"*2&() (+>;1/+*,1"/2P!-&(%0;.12%&!>*58%.&!40.1/0>.&5!7312%&!(".@!+,!
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"*2&()(+>;1/+, 121" ) &*& (01 PIB&/+*5F1206&1/+. 21+ 1>*5( &1<") %621 7&1<+(&). &#&(&), +(!
,&<01&1/%"<;0*9&&.FI7&/0>.&!/+<;0(02"#8&131%")%!)(&)0("+>*&..I"*1<01&.1014#2%&<!
2+12(0#&112+129%&! 7+(5&(19+*&I0*5I&R: 1+"21(&.+>(/&.1"*110()&(1:0(2"&. F14%" /%1125 (X1 1+ 4&(.!
206&!(".@'+,17&"%)10220/@&5!QX(0%)%0<IMW\7F!1J"173!ImIX (0%)%0<!KLLAFIG0*)&()(07&(1&2!
01P!IKLL\SPIW>(2%&(<+(&F!<01&.1<+#&!(&102"#&13!,(&&1310/(+..1296&!/{& S &FRBl"1&!
&<018&.1>.>011311"<"21206&"(10/2"#"2"&.14"2%"*10!.<011&(!/+(&!0(&012%02!".10,,&/2&5!731<01&n.!
2&(("2+("0117&%0#"+(./QX"11"0<.1&2!101PKLLKSP!
$O@&H12+)&2%&(F1012%+>)%12%&: (+:+.&5!/+.2.1. %+>1517&!<+(&!.3.28&<02"/0113!
1>0%2" "&51"*1 >2>(&1(&.&0(/%12%" 10*013."1.>))&.2.12%02!R&*+:%+7"0/0*1 7T&I&R: &* "#&P!
X&) (&.+>(/&.10(&!1&..11"<"2&510%5r+(11&..15&,&*."T1&FIR&*+;%+7"01.%+>15!7&!.&1&/2&5!
0)0"*.2P1$%" 1" 11" @&1312+17&12%&!/0.8!" 1 7+*+ 7+ PIW"(.2F17+*+7+.1<") %2196 04& &R &("&*/85)
(&5>/85!,8&&5")I[+<;&2 "2"+*1)"HE&12960212%&31<") %2196 0#& ! 7 &&* IO "/%& (!
BAH(HX<QF DA 2%+ > 21 DR &) "1 &&5")I/+<:82"2"+*10)0"*. 21)+("110.P1?12%+>)%!2%&.!
*52("2"+*0110#0"107"1"231+,1: (&, &((&5!, ++5!"*14+*&1/>((&*21 7+*+7+1 "&151."2&1 &&<.12+1 011!
4"2%"+12%6&1(0%) &+, I/5(&*21/%"<;0%9&&1%607"202.|QE+%<0**1&2101PIKLMLSFI"2!" I;+.."71&12%02!
29&10#0"107"1"231+,1,01170/@!,++5!5", &(.|7&24&&}17+*+7+10%51/%"<;0*9&&!%07"202.!
Qf0(.%011!M!X(0%)%0<!KLL_SPI?1.+12%&!(&.+>(/&!5". 2("7>2"+*1<") %2196 0#&1 7 &&*1<>/%!
<+(&I07>*50%21"+1206&17+*+749%607"20212%0*1206&1/%"<;0*9&&1%607"202!5>("*)1- 1&" . 2+/&*&!
QW>(>"/%"IKLL\FI?*2%+*31&2101P'KLL_F!-10*0KLL[SP!!

6&/+*5F!<018%01&!/+<;&2"2"+*1,+(1<02&.!".101.+1(&5>/&5!0.12%&!.+/"01"23!+,!,&<01&.!

MK!



"#/(&0.&.1QX(0%)%0<!M\NF!-0(".%!M\ZF!E0(&!&2!01P!KLMKSPIQ(UH()% (2" +*1+,17+*+ 7+
;0(2"&.10(&/+<;+.&5!+,1,&<01&.1/+<;0(&5!2+1/%"<;0*9&&.1Q022&*50*/&!(02"+F!7+*+7+.B!
K_WMMwF!/%"<;0*9&&.BN\WNLWFIW>(>"/9%"IKLL\SP!W&<01&.!&#&*12&*5!12+120 @ &!2%&!1&05"*)!
(+1&!"*15&/"5"*)12%&!(0*)"*)10/2"#"23!+,12%&!;0(23!QW>(>"/%NISENA* 1" @ &!/%"<;0*9&&!
,&<01&.12%02!0(&!(0(&13!+7.&(#&5!12+!7+*514"2%1&0/%!+2%& (1QX(0*)%0<!KLLLF!J"173!m!
X(*0)%0<!KLLAF!7>2!.&&!G0*)&()(07&(1&2!101PIKLL\SF!, &EKBL&! 7+*5.I"*17+*+ 7+
)(+>;.10(&!<>/%!<+(&!/+<<+*10*5! +<&2"< & I&H#E&* T &/+<&12% &!<+.2! (&I>&*2]7  +*5.]

10N (+>;1Q62&#8&*.1&2!101P!KLLMF!X%"2&!M\KF!E+%<0**Im!W>(2%!M\ZF!KLLKF!'W>(>"/%"IKLMM
6>(7&/@'M!E+%<0**IKLLASP!?.10!(&.>12F!0!."*)1&!<01&!7+*+7+!" 1*&#&(10.15+<"*0*2!10.!"*!
[%"<;0%9&&.10*5! . +<&2"<&.),&<01&!7+*+7+.1/0*1 7 &/+<&!5+<"*0*2!+(102!1&0.2!/+ V
5+<"0*214"2%!<01&.!Q-0(".%!M\\[F!X%"2& ! m!X++5!KLL_F!-0+1"1&2!01P!KLLZF!W>(>"/%"IM\\_F!
KLL\FIKLMMF!62&#&*.1&2!01P!KLL_SP!$%".!,&<01&!/++;&(02"+*F!2+)&2%&(14"2%!2%& | &#+1>2"+*
[+*/&01&5!+#>102"+*1Q0&"/%&(2!&2!01P!KLLKSF!".1&#"5&*/&!12%02!2%&!53*0X"/.1+,1<02
[+<;&2"2"+*1"*1<01&.19%0.17&&*1012&(&5!"*17+*+7+.1Q-0(".%!M\ZF!EQ(&!&2!01P!KLMKSP!$%&!
0))(&.."#&1.2(02&)3!12+!/++;&(02"#&13!)>0(5!0*5!/+&(/&!,&<01&.1".I*+11+*)&(1&,,&/2"#&F!0.!
&#"5&*217312%&!/+*#&()"*)!,"*5"*).12%02!.>//&..,>1!<01&!7+*+7+.105+;2D!,("&*513!(02%&(!
2%0*10))(&.."#&!0;;(+0/%!QE+%<0**Im!W(>2%!KLLNF!-0+1"1&2!01P!KLL\F!6>(7&/@!&2!01P!
KLMKOF7SPIU*142%&(14+(5.F!, +(1<01&I7+*+7+.1206&" (1<+.21/("2"/011(&.+> (/& 7 &/+<&..)
"*5&,&*."71&!Q.&&!01.+!X011&(IKLMMSP!?.10(&.>12F!.&1&/2"+*1.%+>15!5",,0#+(!<01&!

0) )(&.."+*IQEO0(&!&2!01P!KLMKSPIU2!" 1"<;+(20*212+!;+"*21+>2129%602!.&1&/2"+*10)0"*.2!0)) (&.."+*!
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9%+>15101.+10;;131"*1206&!/+*2&R 2!+ ,12&(("2+("0115&,&* &F17&/0>.&!1>12"<02&13!"*2& () (+>;!
0))(&.."+*1"*1/04"<;0%9&&.1" |, +(1<01&.12+15"(&/2131+(1"*5"(&/213!.&/>(&!<02"4)1.>//&..!
0)0"*.21("#011)(+>;.1QX"11"0<.1&2101P'KLL[F!D+&./%!&2101PKLLASP!$%&! (&5>/&5!5&,&*."7"1"23!
+,1<028.1<")%212%& (&, +(&10<; 1", 31296 &!/+11&/2"#&10/2"+*1; (+ 7 1&<I" %6 & (&*21"+1"*2& () (+>;]
0))(&.."+*10*518#8&*2>01131/0>.&12%" . 1/+11&/2"#&!5&,&*.&!2+!7(&0 @ 'BIN*11&<.1&2!01P!
KLMNSP

U*1.><F1206&!(&10R&5!,&&5")!/+<:82"2"+*10*512068I"*5& &*."7"1"231+,1<02&.17+2%
<")%621%60#&!+*2("T>2&5!12+12%68&107.&* &+, IR&*+:%+T7 "0V I 7+*+ 7+ PII"H&1 206& 1 /+.2. 1+,
R&*+:%+7"0F!.&1&/2"+*1.%+>15! 0#+(101<+(&!;&0/&,>11(&.;+*. & 2+40(517+2%6") (0*2.!
0*BI*&")067+(.PI*&1:+2&*2"011/+* &I>&*/&!+,*+* \1&29601FI0*5!(&102"#& DBIPHE..."#&!
"%2&(0/2"+*14" 2961+ & ") % 7+(.1".12060212%6&! 7+(5&(19+*&1/0*17 &)< +(&I&R2&*."#&131>2"1"9&5P!
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3.5 The first impression hypothesis in human evolution

3.5.1 The costs and benefits of human xenophilia !
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Appendix A Subject information of experiment 1

-2 in Study 1

Experiment 1

Experiment 2

Age Grou Past Experi- . .
Name  SC% gimael 4 swdy mams g rlease sach  Condition- L8 CAE D
recipient? Recipient room?
Luozi M 7 1 No 1-2 Waka-Muanda 2-0 G-Muanda 3-2
Mabali M 7 1 No 1-2 Waka-Lisala 5-0 S-Kinshasa 1-1
Kasongo M 8 1 Yes 1-2 Waka-Kalina 5-0 G-Kalina 1-2
Dilolo M 9 1 No 1-2 Sake-Muanda 5-0 S-Kinshasa 3-0
Matadi M 10 1 No 1 Sake-Kalina 0-0 N/A N/A
Kikwit M 12 1 Yes 1 Kinshasa-Lisala 0-0 N/A N/A
Muanda F 6 1 No 1-2 Kinshasa-Kalina 4-0 G-Kalina 0-3
Lisala F 9 1 Yes 1.2 Hishasas 4-0 S-Masisi 1-0
Muanda
Kalina® F 12 1 Yes 1-2 Sake-Lisala 4-1 G-Bandundu® 1-1
Masisi F 4 0 No 1-2 Muanda-Waka 3-2 G-Kinshasa 4-1
Waka F 4 0 No 1-2 Kalina-Kinshasa 1-4 G-Sake 4-1
Sake F 5 0 Yes 1-2 Muanda-Masisi 0-5 S-Bandundu 4-0
Katako® F 6 0 No 1-2 Muanda-Masisi 4-1 S-Muanda 5-0
Kinshasa F 6 0 No 1-2 Kalina-Sake 0-1 S-Bandundu 3-1

1 Age estimates are based on Wobber et al. 2010 and the medical records of Lola ya Bonobo

2 Past study refers to Hare & Kwetuenda 2010

3 S, G stands for stranger and groupmate. Names in italic refer to complete strangers.

4 The first and the second number refers to # of trials where the stranger and the groupmate was firstly released, respectively

5 The first and the second number refers to # of trials where the recipient and empty room was firstly unlocked, respectively
6 Kalina was tested with her dependent infant and Katako was tested with another 3-year-old orphan.



Appendix B Subject information of experiment3 -4 in Study 1

. Experiment 3 Experiment 4
Name Sex {\ge 1 Grozup DL Condition- # of times to pull
estimate # ments Stranger®* Groupmate* Recipient’ th 4p
pien e rope

Mabali M 1 3-4 Sake (4-1) Masisi (0-1) G-Kasongo 0-0
Kasongo M 9 1 3 Lukuru (3-1) Masisi (6-4) N/A N/A
Dilolo M 10 1 3-4 Chibombo (2-3) Kasongo (1-0) S-Sake 0-0
Kikwit M 13 1 3-4 Chibombo (1-0) Mabali (5-4) G-Waka 0-0
Chibombo M 4 0 3 Sake (5-0) Lukuru (4-1) N/A N/A
Lisala F 10 1 3-4 Chibombo (1-0) Mabali (3-1) G-Waka 0-0
i Masisi F 5 1 3 Lukuru (0-0) Waka (0-0) N/A N/A
A Waka F 5 1 3-4 Chibombo (4-1) Kasongo (6-1) S-Sake 0-0
Sake F 6 2 3-4 Kasongo (1-1) N/A S-Matadi 0-1
Katako F 7 1 3-4 Sake (3-0) Masisi (4-1) S-Chibombo 0-0

1 Age estimates are based on Wobber et al. 2010 and the medical records of Lola ya Bonobo.

2 In the year between experiment 2 and 3, Katako, Masisi, Sake and Waka have been transferred to a new group.

3 S, G stands for stranger and groupmate. Names in italic refer to complete strangers.

4 The 1st and 2nd number refers to # of trials where the rope was pulled in the experimental and control condition, respectively



Appendix C Reproductive history of female bonobos from the sanctuary

Estimated Date of 1st observed Age at 1st

Name Date of Ist birth ~ Age at 1st birth

Birthday! menstrual cycle menstrual cycle

Bandundu 1/1/97 5/12/06 9 5/22/08 11

Isiro 1/1/98 7/19/06 8 12/7/10 12

Kalina? 1/1/98 2/1/06 8 4/25/07 9
Kinshasa? 1/1/04 2/27/12 8 N/A N/A

Kisantu 1/1/99 1/19/06 7 2/26/07 8

i Likasi 1/1/01 N/A N/A 6/17/09 8

= Lisala? 1/1/01 1/17/10 9 12/4/11 10

Lukaya 1/1/00 1/28/08 8 9/19/08 8

Maya 1/1/93 3/25/03 10 5/22/04 11

Noiki 1/1/99 8/13/08 9 11/21/09 10

Opala 1/1/95 1/7/04 9 10/19/04 9

Salonga 1/1/98 N/A N/A 1/26/06 8
Sankuru 1/1/02 2/20/10 8 N/A N/A

Semendwa 1/1/97 3/2/04 7 9/6/05 8

1 Based on the medical records of the sanctuary and Wobber et al. 2010, all were estimated to January 1st

2 Subjects of the current study



Appendix D Subjects in experiment 1 of Study 2

Subject Recipient
Name Sex Age"| Name  Sex Age” Familiarity Location
Boyoma M 6 Noiki F 11 Ingroup Left
Dilolo M 10 Lukuru F 6 Outgroup Left
Kasongo M 9 [ Chibombo M 6 Outgroup Right
Kikongo M 9 Api M 9 Ingroup Right
Mabali M 10 Kodoro M R Outgroup Right
Maniema M 8 Kikongo M 9 Ingroup Left
Masisi F 6 [ Chibombo M 6 Outgroup Left
Noiki F 11 Boyoma M 6 Ingroup Right
Sake F 6 Katako F 7 Outgroup Right
Tshilenge F 7 Muanda F 6 Ingroup Left

* Based on estimates from Wobber et al. 2010
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Appendix E Subjects in experiment 2 of Study 2

Subject Recipient

Name Sex Age"| Name  Sex Age” Location
Boyoma M 6 Noiki F 11 Right
Dilolo M 10 Mabali M 10 Right
Kikongo M 9 | Tchilenge F 7 Left
Kinshasa F 6 Muanda F 6 Left
Noiki F 11 | Kikongo M 9 Left
Sankuru F 11 [ Tchilenge F 7 Right
Tshilenge F 7 Kikongo M 9 Left

* Based on estimates from Wobber et al. 2010
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Appendix F Subjects in experiment 1 of Study 3

Stranger stimuli Groupmate stimuli
Subject Sex ESZ‘;::Cd 'g:rs;lcr:g Experimental® Control* Experimental* Control*

Api M 11 S-G 3 1 0 0
Bili M 10 S-G 4 3 0 2
Bisengo! M 6 G-S 0 0 6 0
Eleke M 6 G-S 1 0 4 0
Elikya' F 6 S-G 2 4 0 0
Ilebo M 9 S-G 2 0 4 5
Isiro! F 13 S-G 5 3 1 0
Kalina! F 13 S-G 0 0 3 0

Kananga F 3 S only 0 0 N/A N/A
Kasongo M 9 G only N/A N/A 3 0
Kikwit M 13 S-G 0 0 0
Kisantu' F 12 G-S 8 5 2 4
Likasi F 10 G-S 0 0 2 2

Lisala F 10 S only 3 0 N/A N/A
Lomami M 12 S-G 3 1 0 0

Lukuru F 5 S only 0 0 N/A N/A
Mabali M 8 S-G 1 < 0 3
Malayika' F 4 S-G 3 1 0 0
Manono M 17 G-S 0 1 0 0
Maya! F 18 G-S 1 0 1 0
Mbandaka M 9 G-S 7 4 5 3
Sake F 6 G-S 1 0 12 2
Semendwa' F 14 G-S 4 2 5 7
Waka F 5 G-S 0 0 0 0
Yolo M 7 G-S 0 0 0 1

1. Subjects that were tested in pairs
2. Age estimates based on Wobber et al. 2010 and the medical records of Lola ya Bonobo
3. S stands for strangers, G stands for groupmates. Four subjects only had data from the first testing day.

4. The number refers to the frequency of yawns during the 10-min watching phase.
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Appendix G Subjects in experiment 2 of Study 3

Subiect S Estimated Testing # of trials watching # of trials watching
WRIeS . Age? Order* stranger videos groupmate videos
Api! M 12 S-G 8 7

Bandundu F 15 S-G 6 5
Bili! M 10 G-S 5 3

Dilolo M 11 G-S 3 4

Eleke! M 7 S-G 5 5
Fizi M 12 G-S 5 5
Ilebo! M 10 S-G 6 5

Kalina' F 14 G-S 3 6

Kasongo! M 9 G-S 7 5

Katako F 7 G-S 7 5

Kikwit' M 13 S-G 8 5

Kisantu' F 13 S-G 5 5

Mabali! M S-G 8 7

Malayika! F 5 G-S 5 6

Masisi F 5 S-G 6 6

Muanda F G-S 6 6
Opala F 17 S-G 5 6
Sake! F 7 G-S 7 7

Waka' F 6 S-G 8 7
Yolo! M 8 G-S 8 6

Matadi M 11 G only N/A 5

Mbandaka! M 10 G only N/A 5

1. Subjects that were also tested in experiment 1

2. Age estimates based on Wobber et al. 2010 and the medical records of Lola ya Bonobo

3. S stands for strangers, G stands for groupmates. Two subjects only had data from the first testing
day.
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