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F‚w-Eg;WszgQÆ%œ/',Zñ_Åœî0ŠârzZK̈ã¬ïÐzZhg;

¡Ô\g]»gzVÔZzg@*gõŠZâV»Zq-»ŠÎZwYC è+ ƒVXtâCÙ
¤/z\ìÔ&‚§R,†zZîzz:ä‡ìHåXzz:äŠ*½Æˆk
´̧V»Šzg{™Æ£ŠñV»:Üs_·HåÉZ¹i™zZä~Ì™ŠZg
ZŠZHåX

p÷}&zgZ:�ÛZøZzgœóÐŠzegçÑzVÆŠ"Æ

16 }.ZYV?
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(Xª retaliation bargaining (ÔZzg�Z!AŠ+) inclusive fitness
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(��èI	Z+ÃÀŠîìZzg evolved cognitive adaptations)
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N Ãg‚rì�øg}aŠ¬ èèèè øg}!*g}~Šzu}ZK̈âVÅŠ¬ƒVÃÌæ

™D�XZ¤/z{øg~pZ÷]c*¢zgc*]ÃšŠÌ™Š}ÔA$ÌëZk!*]
6,¢gnp��øg}a¸4åÔeì„CÙ…Z(Š3ð:ŠêƒXZk
)%ð}.ZÅCÙ!*]~Ãð:Ãðg'×7æ{ƒCìXtƒ¼øg}f‚~

6,Š{¸gLìeìëZkÆ!*g}Îa:gìƒVX è:
â�Zã~Z¤/W\ÅâVW\ÃZq-Z+±Å»ģCñ�)©àîg6,

@ìÔuÐic*Š{â−ZgìÔ$!*yZzg›™äzZàìÔZzgZ¤/pW\ÐL
7BpQÌW\Æaƒ¼™äÆa»gìÔÂHW\Zk»¢™
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aX BÐ?í(áh+™ÌBÔ�Wyâ�ZãìXp(áh+ÜsPœVÆ
ÂQHzzì�W\Zq-—}.Z6,¢gnp��tƒÔÉZkÐ

Ìic*Š{™@*ì?�¼øg}f~V~ƒg;ƒ@*ìÔZkÆ£«6,Ëlk
â¯tZ[]�6,ZZyǵW‚y4ìX}.Z6,ZZyÑäÆaøgZf‚

äÐic*Š{Z(g™Š{_$©3ð EGGVÃZEw™@*ì�ŠgCOƒÆDÙZgzV7½ð E
Y

V
Æ¿ÆË~¼g5+k,ƒð�XZy»Ñ…ZL‚¶ƒñ]4542.ç GFG

JEEZK̈âV
Æ‚BïV™�ZzgZki}6,„qÝ™äÆ‡.Þ¯**ìXWÐWä

Ð�YVZzgùZK̈ãZf;y:Üs**eÃt N zZá,]~ëW\ÃC
™D�ÉZ,VäZkÅ{§�ÛºZzgÝú™gÇ�X

Ð�¾§bZK̈âVä}.Z6,ZZyÑ**ÔZkÐ› N ëW\ÃC
™**ÔZkÐeg**ÔZk6,ç5]ghŠbÔZkÅ̂zßg]ÃpŠ6,ªk™**ÔZk
Ðâ‰ZzgÂµǵ�z{Š}ÇÔ„ŠZ]zgÎxð™**ÔZzg©�ZkÆa±**Zzg

Ð�tZ(g™Š{�YÏ¾§bèI N %**ÑzqHXëW\ÃtÌC
	Z+ÃF,u™**)©àuJ-Â¯C�ÔeìëZyÐÖgZ„YV:
qÝ™**eTƒVX

pZkÐ¬Zg»ÅãCŠ~!*ÂV»¼E+™{ƒYñX
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^z³>Ø
Zg»ÅZ³"

LLËtÅZ&b™**5|ÅŠgc*ÄÆ',Z',c*Zk
Ð4¿ìXóó)eg²eZgzy(

ën¤/}ƒñ�Ûº7ÉZz6,Z`ƒñÈg�XXXZzgZ[
øg}0*kZÐU*"$™äÆaØZ@ñ�Š�Xøg~Z**…t™äÐ
gzÇìÔZzg�ßv}.Zðð6,ZNŠgnp�z{Zk¦gÃ5&B�XZ#

YâgzV ÐeZgzyäZCÃt7HìÔ¹ÎVÃÜstìw�ZK̈yLLZŠÌóó
Ð¯ìÔZg»ÆÃbÃ́îggœ™Š¶6,âb™zZŠêìXpZ,"C{

" ØZ@ñ�Š��tªCÙ™D��ëŠzu}ÓxY0+ZgzVÅ§bZkŠa
ÐZg»ð¿ÆË~z�Š~Wñ�˜VÐi}6,0*ðYäzZàÓx
§]»W¸iƒZåX

ñiT Z�ÛiÆæ¹‚i6,¤/f$§Åz~0*ðYCì�ZH\Ð
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J-#ƒðìX
°y âŠg»ŠgzgBbìXZÐ9sV~!*¼ è ZK̈ãÆag3 è tzZŠ~±

¹YYìXtz{(ì˜VÐâ»ZK̈yäZCºmZg»ðÑ̂zqHX
ÃÐë„Èg�XøgZZzg !̀ øgZZg»ÈgzVÐ7ƒZX‚³

èZëÌœuì� ]. °œe~Z+œuìXøgZZzgZy» 98.6
9)42.ç FFGEE-V»

èZëÐZK̈ã±YKZzgFZ ]. ÑÄ‚w¬¦/gZìXZkœu 70@*50

Zg»ðgZ2V6,ĥX!*ÇZ,„‰ËÄh~Å(áñaÐY¦�X
Z�Ä»gZq-Ãgh™Šzu~ÓxZK̈yúhnzxƒIXÜsZq-`ÔëZzg
W\TÆiZZ+{�X

(Å±»Wy~%:a hominid ëºmZ�ÛjÈgÔc*ƒ!545å GGEH)
DÙZg‚w¬Š*~egZ 50 ŒÛd$ÔªÜs è Ðâè Ã!̀ �XZg»ð

ƒ!545å GEEHhU/UW!*Š‰X!*¹ƒ!545å GEEH»ƒ‰ÔÜsb$0*ñX
Ardipithecus Z[øg~5‡]øg}FW!*Ðƒ_ìXëä

èZëÆŒÛd$F,+ ]. ÆÃ©Šgc*ÄK�Ô�øg}Zzg9)42.ç FFGEE-VÆœ�
gºŠZgzV~ÐZq-åX„CÙtZq-Z+±¶��hzVÅ̂~gS¶Zzg
ÁYgbS:]Åqï¶X

»ÈZ�Ûi»†!ÈgìXZk±Åzz Australopithecus

ßÏóóìÔ�e:',kIZ#-Ÿ3ð GG
G\Ð5åXZq-ZzgÃË LL à]�gÃË

Y1948 YZzg 1938 ì(� óó ZK̈yÆŒÛd$ LL )T»È Paranthropus

°œÆ',Z',åXZ(4 40 ~†!Z�ÛiÐ5åXZk»Šârøg}ŠârÆ
ì�aV�t±âj1]Zzg½Z~ƒäzZàp=V»£7̈™mÔZka
Ä�Ð$Ö̂X
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Š*§»]Æâ‚!dWäZq- è Y~Zq-âCÙ 2008 Z�Ûi„~
}ic*Š{Š*â‚!±ÆÅÅ7,~Šgc*ÄÅXtÅ7,~ÌZq-ƒ�Åì

g3ŠHìXÂîg6,tøg}Zzg Australopithicus sediba T»**x
±ÆŠgxy0*ñYäzZágzZ*6,'×h+gzÝeZáÏX Australopithicus

ÑÄ‚wJ- 20 øg}Z’Zðƒ�Æ´z{tZâZqZ�Ûi~µn
U/UgìXøg}£«~ZyZâZq»iâ:"uîsg;ìX

ÑÄ¬ÐNÑzqƒ@* 20 øg}¤/z\Ôªƒñ»ÃËgkgeÃð
Homo Zzg Homo erectusÔHomo habilis ìXZk¤/z\~

ÃðŠkÑÄ‚w¬Z�Ûi Homo erectus (áï�X heidelbergensis

Ð!*CÙ�ZzgÃÓ‡sÔuÔZzgZ&+zkJ-YàX¸„ZkÆ0*ki!*yÅ
&¢A7¶X

Æ¼ Homo heidelbergensis Z(¥xƒ@*ì�-g\V™
Zg»yZg»ðoiwÐ¦/g™ãZhgåw~eR‰XqDe~Z+Z}�&4k5ë JEEY

W!*ZzgãZhgåw~¼:¼Ò Homo sapiens Ðè¸ìøg}
�Z�Ûi„~g{‰Ô̧ Homo heidelbergensis Z%og;ìXz{

Kãîg6,].h+ZK̈yZ-Ðz�Š~Wñ�X
ÆŠ*F,+ÃË½ãŠzÑÄ‚w6,Zä�X Homo sapiens

Z,ØZ@ñ�Š�XÐä́&6V»uZrMìX‰g8-�Âîg6,
g`ÆaZEwKYMhƒVÔZ¤/zƒVÆŠgxyîsÃAÐ
ƒäzZÑAŠ+ÔZzĝg]XZk»ñVÆaËnÆë{ä́ZšrÅ
¢zg]¶XZk!*]»¸̈Zkyì�øg~âqÆŠ*F,+Zg»yÆ0*k
Zq-Z+&¢Añ�Š¶�ZyÆÅg~Ô�YÔZzg;C»çVÃ7gZ™äÅ
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ZI¶XXXi!*yÅ&¢AX
i!*yÅ&¢AÐâÑâw÷~ZzgW\Å§bÆ].h+ƒñ]4542.ç GFG

JEEä
DÙZg‚wIZ�ÛiÐó]ÑzqÅX 60 W`Ð
Óx#ÔpDÔ̧òÔZzgèIZ%Ã]ÃZq-§sg[ÖXøg~¢zV

ÆZ0+gëƒZ�Ûj�XëƒZq-gLÐ¤/z{ÅZzÑŠ�Ô�’ÅŠzh
~Šzu~ƒñZâZqÃúgh™WÐ�ZzgZ�Ä»gÓxŠ*Ãh™1X

DÙZg‚wZzgZq-ÑÄ‚wÆÖ@Zq-Z( 70 t!*]ZzgÌªZyÁì
ÓkJ-özŠg{ 600 ŠzgÌWc*T~”h+ñŠpZ]Å¯6,øg~W!*Š~Üs

¶̂Xt!*]…].h+74545½ø EGEGHÐ¥xƒðìXZk»Èì�Zkz‰Ü
gzñi}6,ñ�Š‚]Zg[ZK̈âV~ÐCÙZq-ZkgLÐ1¤/z{Å
ZzÑŠì�ZkƒÜuñŠpÐ$�åX

ÔAustralopithecus ÜsbYV?ëYVZzgù$†?
Zzg].h+ZK̈âVÅÅ7,-VÆ».ÞÐªCÙƒ@*ì�Zy~ Homo erectus

W\VÐZz6,Å(6,p´Vgzúƒ**Ñzqƒ̂‰X].h+ZK̈y»âåÅ
~Australopithecus ezZyÅOñÍwƒ**ÑzqƒŠHXŠâr»w�

kT¢aåÔz{ƒñZk,?~ŠzkHÔZ#�ƒñ]4542.ç GFGJEE~&kH 500@*400

�Û"5ÿ
EHß[Æ£x6,ic*Š{úc*VìXŠârÆZ0+gtz{Ç� ~ ƒŠHXtp

˜Vë{�~0*ðYCìÔªz{Zg»”{_$©54è EGGG�…øg~�YŠ*Ð
¬ï™ä»ZI¯C�X

Z[ÎZwtaZƒ@*ì�Wyz{ÃyÐø»]¸XÆ!*)̄øg}
Šâr»wZÚ(,|ŠH?z{øuëpŠ¸X!*<mÔøg~âqÆŠzu}Z�ÛZŠÔ
YV�…’ÆaZq-Šzu}ÐïV™g!Å¢zg]¶XKã’Æ
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úŠc*X óó ¤/z{6 LL a�Y’¢zg~¶XOVpëä
Z¤/W\ËöÆZq-#}ÆZ0+gñ�ŠZ�ÛZŠÃðâä§jÐŠz

¤/zƒV~„™Š,Âz{pŠlŠZKÙ|#Zk¤/z{ÆjZáÐ™ä'Ð
�Z¹º!HŠHìXz{ZLW\ÃZk¤/z{ÆLLZ0+góóZzgŠzu}¤/z{zZßVÃ

Ñzqƒä LL!*CÙóó−ÐXŠzâV¤/zƒVÆŠgxyJ£¨ƒÇÔeìö
ÐIË¤/z{ÆZ0+gñ�ŠZ�ÛZŠZq-Šzu}ÆaZb„YV:gìƒVX
pZ[ZbZq-šÆZg»y0‰�XHW\ÃtÐ‚74?(áh+7Ô
YV�t9sV~ŠgC¿ìX̧~Zkyì�W\ÌZ(„™,ÐX

øg}Z0+g¬Ðñ�Šƒ@*ìZzgZkÅæŠÐøg}W!*ÃZKŠ* óó ¤/z{6 LLt
~i0+Ï¦/Zgä~æŠQ¶X

ŒÛRgºŠZgzV6,ŒgLgLŠPzVÆZ0+gi0+Ï¦/Zg™ë
ZK̈ãçÑ]ÅZk̂~e|��W`0*ðYCìXtÃð¹Š*@*gõ

Ì7ìXÜs0*õÎ‚wIŠ*ÅW!*Š~»ŠzäðzDg-VZzgZ‰™ä
(ÆgLgLXV6,FFåXtz{�Yâjw hunter gatherers zZßV)

ìTÐ].h+ZK̈yçz�Š~Wc*ìXëZK;]~FÒpÐW`Ì
{áD©�XpQtÌì�ëZ[ÌÁ/âq�X

W\7âÐ�Zk»è<ØÐHmì?ƒ¼X
è<Øgzi%{i0+ÏÆ�Yf6ç5]ÃZLÑÆaZEw™@*

(Æz{$½2.çGEEx�2Vä Adaptive Psychology ìXt_V;])
…Šzu}ßÍVÆ‚B©]‡ì™äÔZyÅ+MZzgA¥x™äÔZzg

ŒÛd$~øg}ZÍAzí è D»ZˆkaZ™ä~æŠŠ~ìXt$½2.çGEExâè
Z�Ûi~6,zZymñ¸XZ4ÅzzÐëW`ŒVñ�Š�X
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Vñ $½2.çGEE èZ<ØZ¤/p&+Z‹pŠ_“7ìÔpèIÎaZy;C
Åf~aZzZgì�…Šzu}ßÍVÅ�YŠ*ƒV»¦g™ä~æŠŠï
�Xt&&ZK̈yÅ’Æa"u¢zg~�XaV�è<ØZy_$©3ð EGGVÃ

™@*ìÔZkatÌZÚ„¤!gìX s ©à‚p
7Í/õ FGZy_$©5é EGGS:f~aZzgzVÃZq-ZzgiZzbÐŠÙ�:HW\Ã

Ã†¯eIì?Zq-(,}‚,̂»¯j+',¤/Ô)�Ûõ�ÛZKZzgõÃÑ?¹Ð
ßvZkn»3**I™D�Zzg‰Zz‡]Z¹ZkÅ”h+ÔÌƒCìX
Z¤/W\ÃÃ†¯eÅÔ7ƒCÂeìLrg%µ3äÅƒCƒXc*
Wõ™*ÅXƒYì�W\ZK¡ÆìwgnpƒVZkaZyÐ¤/m,
™DƒVÔp̧~Zkyì�W\Lrg¦[ƒ™ZK%èÆ%Zkn»
3**3feƒVX

ZkÐH�Ût7,@*ì?Z¤/W\Ã†¯eÔ%µ3äc*e<Wõ™*
ÅÔÅ;]BƒVÂQW\è<ØÅ;]ÌW‚ãÐ™Mh�X

øgZZg»¹”h+Zzgç**uâjßV~ƒZìXZÏŠzgZyøg}Z0+g
Z+½ZƒVÅÔaZƒðì�øg}aKãîg6,"u¢zg~‰XË
ÃÌ:ÍzVÅÔ7ƒCX‰ZlxÅ!c*VZzga,Š*iâä~Ì
Šø7[‰XpëƒÃ=ƒðzZà½ZZzg‹ÇVÅÔƒCìX

Z’Z~=ƒðzZà½ZDgKƒñYâgÅl!ƒZ™C¶Ô�6,z”
Zzgúgm,»Z%wfg=¶XZ’Z~·q,6ƒñVƒZ™DÔ̧X
~¡júgm,ZzgzN*ðÏñ�Š¸XZkiâä~½ZÅ�ÛZzZã»ÃðÎZw
7åXtZkyCÙz‰Üu6,rÑ@*gLå�(áh+ÀÃ‘™**7,YñX

ÔZq-_“ìXt"uZëp§]j**c*[3âVÅˆl
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»Xi™CìXZ#øg}W!*ÃZyÅÔƒZ™C¶Âz{Zy3âVÅˆl
~ò7,D¸XZkÅzzÐZyßÍVÆ£«6,ZyÅ’»Zkyic*Š{ƒZ
™@*åXÆZ0+gZk§bÅÃðÔaZ7ƒC¶X

ZzgZ#z{˜VÐZzg‰ÌtpgZXqÝ™feÂ̧QZKZ3
Ð(,|™3D¸XTŠ*~øgZZg»ƒZìÔZk~Z¹¼è7ƒ@*å
�ZŒŠy¼3äÃAÇc*7X¢zg]Ðic*Š{Z3ZzgZk_“ä
pgZuÅ�ÛZbÅ)Dßg‹qwÃi™ä~æŠŠ~X

pW`Š*Æ9F,¹c*C”V~pgZuzZ�ÛlZg~ñ�ŠìÔ
ZkaZK̈ã�d$äZkÔÅúÆ6gZ5ˆl™a�XZ[

¡=ƒðƒCì�øg~gÍVÃß™C è øg}0*kÃ†¯eìÔT~µ
Zzgziy(,JCìX¹VtpgZuZzg¹Vøg}Z].ZŠ»DgHƒZÍ“Zzg1

VXgk½}]VÅ(6,Z[øg}0*kÎeZZzgN*5V�X
tY…1wƒñÌ�=ƒðÔ#Zzgìøg}‚BH™Mh�Ô

øg}Z0+gZy½ZƒVÅÔñ�ŠìÔZzgZ#J-…F,šM:Š~YñÔë
Z¹Í“Zzg]V6,F,ßŠïg�ÐXYV?

Zka�ZyÆZ0+g)©àF,(W�Û,øuñ�ŠìXøg}Šâr
úgm,ÅZkqDc]ÃZhqB�Ôz,„‰tøg}Z].ZŠÅ¢zg]
¸Xøg}Šâr…Zk»,ÌŠï�XZ#ëZKIh+{pgZu3D
�ÂŠârÆZ0+ḡz¶KoÆ%Zœ/ä]ÐÑxZ0�Xë�Ck™D
�z{¡Zq-©àú7ƒCÉZq-”h+Z]OoÅªƒCì�Šâr
~6ðâŠzVÆ{g`ƒäÐaZƒCìXZy~ÐZq-Zë6ðâŠ{
ez0*}B@*ì�ŠârÆLLŠz!*g{™zóó%Zœ/6,¿™@*ìX:ÜstâŠ}…
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XN ¯ÅØ�ÛZë™D�Ét…âb™D��ët¶KoZ0¿ŠCÙZ
¯»tZˆkÌZq-_“ìXZ’Z~tpgZuÅÔaZ™

ÆZëpgZuˆl™äÔZzgZkÆYÆˆZEyÅªÆ!*)̄Zë
pgZuÅ�ÛZb~æŠŠêåX

6iâäÅpgZÃVÆaøg~)xÔZy_$©3ð EGGV»³ì
2Väøg~’~æŠŠ~ìXp].h+pgZÃV~øg}W!*Å½ZƒVÆ
£«6,}ic*Š{=ƒðZzgììÔZkaøg~ÔÃ7gZ™Æ6,Zäiâä
ÆÍ“Zzg6]VÆ£«6,}ic*Š{”h+_.!*Cú�ÛZë™C�X

ZkatI5&!*]7ì�Z¤/W\Ã†¯eÅ;]™BÂ
îg W\è<ØÅ;]Ì™BÐXÃ†¯eð™Dz‰Üëä)Åg~

6,pgZuÆÔÅŠ*_$©3ð EGGVÃ;ð0™1åX
Ã†¯eÅÔZg»ð¿7ìpøgZŠâr&ì�tÌZq-
_“ìXÃ†¯eÅtÔf~aZzZgìXpZ[tÔç**u0ˆ
ìYV�Z¤/t‡1Ð!*CÙƒYñÂZkÐ¡Æ)baZƒMh�X»
øg}W!*ÃL‚o7™**7,ZåX

t‚g~c…Šz!*g{è<Ø6,áWCìXc*-VIecÔZy
_$©3ð EGGV6,ÔXÐ	Z+»Âxú0*@*ìX

H…TÅÔƒCìz{øg}aZYì?
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øg~gziZ:ÅgzK
gÅZáÅ'.5é GEO

LL=4ì�ÓxF,ZdS:]Æ!*z�ŠZK̈yÆŸÆ
Z0+gZkÅZŠÌZ’ZÆZûWU*gñ�Š�Xóó)eg²eZgzy(

øg}ŠârÆ:©~’Ð0FZ+_$©54è EGGG��w•~
WäÆaZ(ág}Å³�Xt…Š*ÔZZ<m�YŠ*~i0+Ï¬™ä
Æ‡.Þ¯C�XëZy6,Âz7ŠïÔZzgZ¤/ÂzŠ,ÌÂuu~ÏXptøg~
’ÆaZ”¢zg~‰ZzgZ[Ì�Xt_$©54è EGGGøg}èI	Z+ÅãCŠ�X
zZÕ»Âx

6�Zq-o~¹ŠHìÔëƒÃ–g}Å¢zg]7,CìX
zZÕ»Âxøg~ƒÐ¤!g_“ìXZkÆ%øg~±»

Zg»ÂZµg;Ô’J-e7¶Xë~ÐZÒßvZ#Úƒ»DgƒD�Â
Ë:ËgÅZáÐg�q™D��øg~ŠN¸w™nXt¿øg}Zk
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Š*~WD„ÑzqƒY@*ìXÉ?ó̀{ÐZkÐÌ¬ÐX
~Òy 1940 ;]Yy1wä è Zk¿ÃƒÐ¬',¤â~âCÙ

HåXˆ~ZkÅ'×h+Â±z=ô”+Z%k;]ŠZy÷~W«zgBä
Æ+ âVZzga6,Š!*]ÆeÅæŠÐÅXZkÐè`�aZzgzZ−

ŠgxymzZÕÆÂxÅzzÐ‡ìƒ@*ìXtøg}̃1ðzgP»z
ì�™zhzV',k6,Z**ìX

Egz‚bŠZâV»Iì�tzZÕZâãCŠ~¢zg]ì�Šâ©úV
(**ò oxytocin) »Zq-,MzguZk6,âñgƒ@*ìXîsæ]mWËĪ

Zq-gî"$‡ì™CìXëZkgî"$Æ!*g}~WÒ{^™ic*Š{,Ð
7,³ÐX

ãCŠ~ Z#ëÁÍZzgÑegƒD�ÂzZÕÆ!*)̄…ZLDÆ
zgÆ‚BNƒä~æŠQìXZ#ë(,}ƒYD�ÂzZÕ»Âx
gzâã›Å̂Z(g™©8ìXZ¤/pîsæCmÆˆZkgzâyÆg8-

ÆŠgxy + æî7,YD�@*ëzZÕ»ÂxZK(',ŒÛZggLìXtaZzgzZ−
ìX ú0*äzZÑzZÕ»Âx„ì�(,zVÆŠgxyg¤VÃ¢o¯@*

zZÕ»Âx(,zVÅi0+ÏÆŠzu}©]ÃÌOW,™@*ìXŒÛR
Šzø7VZkÐÃZ+{QV$Ë�X¸zzì�ëÂqÑ]~‰ßÍV6,‡
™D�Zzg‰6,7X‰‰øgZZg»ƒ@*ŠHZzgëgL¤/zƒV~eÁ

Š~X ‰Ô‚¹VZzgŠzu}ßÍVÐzZÕäøg~�g�ÛŠZzg�g±’~æŠ
�ÛZñlVwŠ*iââV èèèè øg}W!*ÆZ0+gzZÕÆÂxÅZq-**‡.Þ

Å Æc*]Z›zZ™Zzgùd-)4è
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™sè Zq-úg]»E+™{HìXZkÆÃËZ�Ûi~A¸XZyÃ|VÐ
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ZzgªCÙìÔèIßvZL}.ZƒVÐzZhƒD�XtŠ9Â
7�zZÕ»Âx:ÜsKãç5]~»x™@*ìÉèIeJ‘Æ
‚BzZÕÅpZéÔZzgZq-ŠZEZ$+~Ô›™äzZà,Æ‚Bg*ÅÕ
ÅúÌ™@*ìX

Zq-Šz‚!a»¦gÙ�eLì�ZÐÍŠ~ZVc*YñZzgÑe\g
HYñXz{ZL;BZz6,ZV@*ìZzgW\ÐZi™@*ìXZ[-ÄÁÆZq-
ùg~»¦gf‚~ÑØ�i!*31mìXz{ZL;BuÐZz6,ZV@*ìZzg
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Ð-V!*]™}Ï‰Ãðâ�ZyZL$!*yZzg!*¸!*\Ð!*]™@*ìÔZzg
ZkÆg›¿Æ!*g}~-V„qƒÏ‰ÃðZL!*\Æg›¿Æ!*g}
~6,.yƒ@*ìX
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?Z#W\gLÂ̧}.ZÆ¦gÃŒ%W\Æ + XñÇ?W\ÆzZ−
}.ZƒVÆâ#¸�ƒ¼™Mh¸XZ¤/z{Z[Ìi0+{�ÂW`W\ + zZ−

Z¹Zq-¬xZK̈yB�ÔXÆ0*kW\ÆDÔi¿VÃÇ™äZzg
ë»ŠJgZ$+%ÅÃðSà&¢Añ�Š7ìXƒYì�Z[z{W\6,
Z®g™DƒVX

Zq-!ŠZyZzg‡Š§Ç}.ZÃZ¤/!*g!*gågZYñÂz{:Üs…Zzg
øg}e!zZßVÃÌD�ÛZë™@*ìÉøg}ëìwßveð&+ä~
øg~æŠÌ™@*ìÔ…ñ]ÆpsÐX@*ìÔøg~�]ÃD¯@*ìZzg
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æZbZ�ÛZë™D�ÔXÅ 6, ìÔpW`ÆèZ<Øâ¯tZ[]F,(Zzgæ
zzÐZK̈yÆZ0+gLLI!è LE'×h+óóÅG,\ËZgƒYCìXÃ†¯eÅÔÅ

§bèIìÑ]ÌZ+_$©3ð EGGVÐZ½D�2Väøg}Z].ZŠÃ’~
æŠŠ~ÔpZk»tÈ7�t_$©54è EGGGøg}aÆ�X

W\HI™D�Ô!~c*%rgz†?ÍÌc*Wõ™*?W\ÃÃy
Ï½ZÐic*Š{¯Mì?

zZÕZzgŠ\Ïg
è<ØÃJw™äZzgZÐšŠ™äzZÕÅ¢zg]»x™CìX

‚Š{ZÖp~ÔëË›™äzZàZzgŠZE,6,¢ǵeT�X
Y@*1831 t!*]ëeg²eZgzyÅi0+Ï~ÌŠNMh�XZ#z{

YZL�gd~^6,ŠHÂZkz‰Üz{ð6,¢g‚råXZ#z{ßN*ÂZk 1836

è5"5½ø FG
Y

ÐqÝ™Š{6,0+}â8çXLwgYyÍ®ÃŠ}ŠbX ], äbZ
eZgzyä¬„ZkZky6,̈g™1å�ZâZqYæ7ƒ'Xic*Š{

6,0+} zZãîg6,Ôz{}.ZÅð7�XZ#Í®äeZgzyÃCc*�5"5½ø FG
Y

Æ
**ò±Ðmgnp�X»¬‚³E+™{7MÂeZgzy™ŠH�t óó LL

¢-
÷
EE

F

Ðz‰ÜÆ‚B‚B$+ŵ�X z ƒäÅz s ZâZqâjwp
Šg|# Å¤/ñV~eZgzyäZK�g»\VÅBZzgi0+Ï» Y1837

(ÔT~ZkÃbÃzZãHŠHå�ZâZqZg»ð¿Ð tree of life ¯c*)
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&Ëx�äðHìX~&ƒV�ZkÅZ’ZYâgzVÐƒðìXóó

‚B »g»D7åTÆ1ZâZq~z‰Ü¦/gäÆ è eZgzyÃZÌZk§&
~ZkäKWgâ

Ê-Ÿø
G

»£!7,JLLW!*Š~Æ Y1838 p´VgzúƒC�Xm
ZßßV6,Zq-*yóóT~ZkäÃt7Hå�YâgZkÐ}ic*Š{a

X aZ™D�æ$0*D�XZk»ìwå�’Æa].z4ƒCìZzg
ÆZ0+g$YäÅZzg±ÃWÐ(,JäÅ&¢AƒCìÔz„!*¹gT�X
ZkäN�à¶X

peZgzyJ-Ãè<ØgŠ™ä~z‰ÜµŠHXZkz‰ÜZkÅ«
OZV~Ë è YÆñÌ 1838 èIìÑ]Åqïœ/yZZzózeÐƒ_¶X

z‰ÜeZgzyäZÐZLìÑ]ÐWÇ{™Šc*ƒÇXZZäZÐâ–ÔLL÷~=
øg} =¿Cì�ZZyŠZgZ:Zzg!*;“ukH{7�Ôp~ŠƒV�t

Y~ZyÅ(áŠ~ƒ̂X 1839 ŠgxyZq-ŠgŠ**uUaZ™Š,ÐXóó†g~
eZgzyäZkz‰ÜJ-ZLŠgCOƒÆÃb6,»xå™1åXp

t¶�eZgzyY}å�ZkÅZ(á®) z tä‚wJ-),·g;ÔTÅbz~z
YJ-ŠzâVÆŠgxyZÂZgÅ 1850 ÐZkÅç~Ã¾Šgœ)ãÇXp

õVÃ�ÛtŠ¬YYåXz{ZZZzg”VÆ‚BoŠò™Dƒñ¤/Z
g‚rX J-Y@*åXZZZzga¤/ZÆZ0+g−YDZzgeZgzyZKoŠòYg~

èŠtÐ̄]ƒ̂ÂZkÆ%D„eZgzy»èIo{ B$ Z#ZkÅ¤eZ´
Ì%ŠHX

ƒñ Y~ZL%äÐZq-‚wIZKW\m)6,»x™D 1881

Y~–å:LL÷~Š¬ì�‚³ 1839 eZgzyäZZ»â7,JT~Zkä
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� :gppÐ1ƒC¶XâÆneZgzyä–LLZ#~%YƒVÇÂY'

óó ~äZÐF!*gaâìZzgW²·ñ�XaeX
:ÜszZÕ»Âxè<Ø»bÌÑ°ìÔt(áh+Z+_“Ìì

Darwin: How TÐÖgZqÝ™**Âƒ@*ìX»gwµ4jè
YEEZKÂ[

~qì: to be a Christian and Believe in Evolution

+ LL÷}0*k}.Z6,¢™äÅZq-̂kzzñ�ŠìX÷}zZ−
6|ð�ZzgZ¤/~è<ØF,u™ŠzVÂZ¹”h+œ)ãÇX÷~ç~Zzg
a}.Z6,¢gnp�X}.Z6,¢ghŠ¶Ðƒ¼µz!*ÑƒYñÇZzg
÷~i0+Ïð~Ð?ØYñÏXóó

�o}ÐZ)Zsc* N pÑiò7ì�øg}ŒÛR³m,…C
ZyÆè<Ø6,¢gppÐZ¹pÙƒÏXët!*]z].Zãîg6,Y…�Ô
YV�Šzu~»ŠZK̈ã_$©54è EGGG�Z[øg}f‚ÅãCŠ~‚|#»z0
_�Ô…ZLŸÆ!*g}~ZyÆg›¿»(Îä~æŠŠî�Ô
eìz{-Ð¼:}XZk»W¸iøg}f‚ÅZk&¢AÐƒ@*ìT
Æ1ëZyÆf~VÃZyÆñVÐZµ™Šï�XZkÐ!*]Qz�

qzVÐ 6,WYCì�:ÜsëZk6,¢™D�&ŠN7MhÔÉ**Šh+{
Ì¬ï™D�XëŠzuzVÆìÑ]Ã7,"Å&¢Aá™aZƒD
�eìz{øg}‚tñ�Š:ÌƒVXZq-§bÐëXÐzZhƒVÔ
ZyÆ�ÛèŠz„0YD�X
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¥zjV»¦g

LLZK̈ãÕy~—F,+£xz{ìZ#ëtYyB�…
ZKÎaV6,‡10***ìXóó)eg²eZgzy(

f‚ZzgŸÅŠzð
aV�…ZK’ÆaŠzuzVÆ‚Bï™»x™**7,@*ìÔZka

øg}f~VäŠzuzVÆ!*g}~Gz2ð™äÅ&¢Azä™à
ìXëtÎaá™aZƒD��Šzu}øg~§b�ÔZK%èÆâ´
XÆf‚øg~â#�ÔZ¤/pëZyÆf~VÃŠN7MhX

ZkÆZq-UÃŸzf‚Å„c*Šzðë�Ôªz{Ãt�Ÿzf‚
ZµZµ»x™D�ZzgŠzâV~W3¬ï7ƒ@*XëZkz‰ÜJ-gzb»
¦g7™MhZ#J-ëf‚ÃŸÐZµ:gOXëZkaZ(™0*D�
YV�øg}ŠârZÏ§iÐ¯ñ‰�X
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S:]ÐW’ÔZzgøg~_.!*CÝ]ÔpZ÷]ZzgÕƒVÆu–ñ�Š
�XtŠâr»z{zÌìTÅæŠÐëŠh+~ç5]6,̈g™D�Ô‰
Šzu}ßÍVÆf‚ÔZyÆ³ZìÔ	Z+ÔpZ÷]ÔZzgZˆ‚]Xt&¢A

-7YCÉCÙ̂ZkÆ‚BaZƒ@*ìXŠârf‚ZzgŸÃZµZµ¡
uÍV~7™@*ìXZkÅæŠÐëŸÃf‚ÐZµ™Mh�ZzgëtB
ZzgCk™D��f‚zŸŠzZµZµi%}�X

Šâr»YÑzz{ì˜Vë̂kÔZzg%ðqzVÅÙ|#™D
�Ô‰øgZZCn{ÔZzgŠzuzVÆñVÅw»]Ôz){Xtz{(ìTÆ
æŠÐë)©àbCÙ»x@{Ì™D�‰ËZ+qÅw•&w•

7™**ecX
èIìÑ]ZkaZãñW,ƒD�YV�z{(,})Ðf‚z

ŸÅZkŠzð~ÅƒYD�XZÏ§bgL”V~Y0+ZgZzg"Yy
Å„ÌŠ@Y$ËìX0*õâ{»èpZgË1ztÃpŠlŠw•™DŠN™
ŠxlŠg{Y@*ìXp¸Ë̂ZK̈yÃw•™DŠN™ªZy7ƒ@*XaÆ
ŠârÆatÎOŠgCì�i0+{q,ZLZgZŠ}Ðw•™$Ë�p
"YyqzVÃZK̈âVÅ§bw•7™**ecX

”V6,KYäzZáZq-ZëŠ"~Ã«-Eg;W],CÆâ8çXL

;]àÛjäZq-¡Ó(áúŠc*X
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t¦gZb¹ÜÆIt#~ZÒZkÎZwÅ̂~‚tW@*ì:LLZ¤/
W\ÃÜÆŠzgZyŸù™Šc*YñÇÂW\HCk™,Ð?óóÛ8-Æ‚Š{1
Ü‡:Š"äŠ3c*�Z¤/p”Väf‚zŸÅŠzð»bCÙ{HÔZk»Èt
ì�â¯tZ[]6,¢Z+q7ì�ë‚~›zúÆŠzgZyZLâjw
ÐH�XtZq-¯¯c*W!ìTÆaË�YF,(Å¢zg]77,CX

”V~èIãCŠ»Zq-ZzgUÌñ�Šƒ@*ìXeg‚!”V~Ð
½ãÛÆ�ÛèŠz„ƒD�X¥xƒ@*ì�X”VÆ�ÛèŠz„
ƒD�z{WÐ^™�Yîg6,ic*Š{dwƒD�XFÒpÐ}.ZøgZ�Ûè
Šz„ìX

eìøgZ×…ËÌnÅâ¯tZ[]�ÐgzÙk™zZñÔ
Zk»zZôZq-Z,f‚Ð7,@*ì�¬„ÐtJw™ä6,âbƒ@*ì
ZK̈yÅf6i0+ÏZzg&&i0+{c*%Š{ŸÐâzgZƒC�Xâ¯tZ[]èI
	Z+øg}f~V~ÖÎ™ŠZ4ƒD��¬„ÐŠzu}ßÍVÔZy
ÆìÑ]ZzgZyÆZgZŠzVÃ¸&4/õ E

FE6,WâŠ{ƒD�Xf‚Zzg�¼ZkÆZ0+g
ñ�ŠìÔŸÐZµgLìX

zZÕÆÂxZzgf‚zŸÅŠzðÃ'z{Z’Zð¿ìTÅæŠÐ
ëz{§jYyMh�XÆ1øg}f‚ÃèI	Z+â+ÆazgÝc*
YYìX
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LL6Ç**óÅZÜª]Šw¿�ÔpZk!*]ÐZïg™**
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¸!*]øg}W!*6,ÌÑÍƒCìX…Zk!*]Å¢zg]7,Cì�ëŠzuzV
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oƒ HW\Æ‚BLZ(ƒZ�W\ÃËäÃð!*]½ƒZzgZk»
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decoupled Æ»ñV~ẑsƒD�XZk¿ÃŠz¤ZŠgZu)
(¹Y@*ìÔZzgtèIo}ÅãìX cognition

ëZLZŠgZuÃz‰ÜÔ(ZzgqÑ]ÐŠz¤™Mh�Xt&¢A
‚„Ð6,zZymfìZzgZÐ”VÆŠV~Š¬YYìXË̂
1LÞÆe½ÃQhyW~ÈYìX^Y}ì�t1LÞ»eÔìÔpz{
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!*g}~ÌZ0+Zi{ÎMh��z{W\Æ!*g}~HÎagnp�XZk
&¢AäÂîg6,øg}Z].ZŠÃÃyŠz„ìZzgÃyŠÔì»ç™äÔZzg
QZkÆ_.ZKgzt³™ä~æŠŠ~ƒÏX

Âz%Ãi™äÅt&¢AZK̈yÅZÐZŠe$Åãƒ$ËìXëz{zZu
Yâg��ŠzuzVÆ‚Bë{¬zy™D�ÔT~ë:ÜsŠzuzVÆ
Zf;y7,|gìƒD�ÉtÌŠNgìƒD��Šzu}øgZf‚7,|gì
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W‚y4ìXp �XëZk!*]6,ic*Š{Š·y7ŠïYV�tƒ¼¹
ZÝ~Z(ì7X

VwÆîg6,~ZzgW\ð™D��gZ]âWzZÑØŠBÐX
ëäZq-œ�µ/F,KMŠc*ìXë~ÐCÙZq-Y}ì�ŠzuZ

Zkµ"Ð¾uJ-zZhìXpW\Y…��=Šk,ƒ$ËìXZk
aW\ä=¹�z‰Ü6,W**ÔZzg~Y}ƒV�W\Ã÷}Šk,ÐWäÅ
¬Š]ÐmìXZzgW\Y…��~ZK:Æ!*g}~W\ÅmÐ
!*¸ƒVXZ#~™ÑzqƒäÐ{àŠk,¬VY@*ƒVÂW\—ZD
�X~Y}ƒV�W\÷~0*È)z‰ÜÐplƒñ�ÔZzgW\Y…�
ZzgŠNMh��~W\ÅpÙÃ™YƒVXZq-ÂÌ1%Å¢zg]7
7,~XtZq-gN*‚ŠxìT~ëZq-ZK̈yúŠâr»¦g™Mh�T
ÆZ0+gŠzuzVÆ!*g}~ìÑ]ÔC‚]ÔZzgZgZŠ}�XëZkZK̈yú
Šâr»¦g™Mh�ZzgZkÆ!*)̄œ�µ"úŠ}Mh�XëZk
ÅæŠÐZq-¬Áy¤/Yyy™Mh�Xz{Zk!*]ÐplƒÇXZ¤/…
plÁ»‚oƒ@*ìÂëYyYD��z{plìX
ZgZŠe$

»ìXtZq-Zzg)©àf6&¢A ZkÐMPZq-1LLZgZŠe$óó
ìXt¼Zk§bÐì:

LL~ÎøƒVXóó ª%³
LL~ÎøƒV�?Î!ƒXóó ŠzuZ%³
LL~ÎøƒV�?Î!ƒ�?Î!ƒXóó ŠZ%³

aå%³LL~ÎøƒV�?Î!ƒ�~ÎøƒV�?Î!ƒXóó

55aèW�ãÂ[9ì



Z[Zk§bÐÃÒ™,:
LL=ZyìXóó ª%³
LL=Zyì?ZkÂ[ÃI™zÐXóó ŠzuZ%³

I LL~Y}ƒV�?ZkÐ!*ƒ̧�=Zyì�?ZkÂ[Ã ŠZ%³
™DƒXóó
LL"Zk!*]»¢ƒ**ec�~Y}ƒV�"Zk!*] aå%³
Å̧ì�=Zyì�"tÂ[IìXóó

ƒ$Ë�XZ[fgZZq- ~ ªCÙì�t‚g~!*'qÑ]Æ_.p
XZq-úg]Zq-Z,WŠòÐ!*]™g„ìTÆ , �Yßg‹qw»¦g™

!*g}~Zk»ìwì�z{ÜZgÁìXp%Š»ìwì�úg]ZÐ¹Šw
¿ŠìX#}ÆZq-Ãä~Zkúg]»{z0+ŠNg;ìÔT»ìwì
�ZkÅç~Zk%ŠÆ‚Bƒ™̂g„ìYV�z{Y}ì�z{',ëìZzgZk

nX Ð$+!ág„ìXƒY�z{zZª¸¼™g„ƒ@*�ZL{z0+ÃŠt™
ŠzuzVÆìÑ]Zzgt�z{tÎ!��ëHÎagìƒVÐÔ
ÐZknÅW’�Y©]Æa"u¢zg~ìX

LL~¢g‚rƒVXóó ª%³
LL~¢g‚rƒV�}.ZeLìXóó ŠzuZ%³

Xóó , LL~¢g‚rƒV�}.ZeLì�ëZh+MÆ‚B¿™ ŠZ%³
LL~eLƒV�?¢gÅ�}.ZeLì�ëZh+MÆ‚B aå%³

Xóó , ¿™
LL~eLƒV�?Zk!*]Ð̧ŠZggƒ�ëŠzâV¢gnp� 0*vZV%³

Xóó , �}.ZeLì�ëZh+MÆ‚B¿™
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;]ŠZygZ0eÎë��Š}ŠgZÅZgZŠe$LLfZCè<Øóó
ìXpZ¤/W\‡bƒ`�ÂQZq-a¸ŠgZÅZgZŠe$ÌìÔªÃð
ZzgW\Æf6¦g~ZŸ†™ÆW\ÐHì�W\¢gOXZkÐ
LL�Yè<Øóóz�Š~W@*ìX

Z¤/W\�Yè<ØÅ|ÃtÌ™BÂtW\ÐË¿»»Ÿ
ÐZzgZk N 7™@*XZ¤/W\0*v,ŠgZ»ZŸ†™Š,ÐÂW\mƒY

§bW\äLLçÑCè<Øóóð™eZÑìXßvï™ZL�ÛZø»Zˆk™
X, Æ_c™D��Šzu}ÌZ(„™

ZgZŠe$ W\”V~1%Å&¢AaZƒäÐ¹¬Zkœ�
Å&¢AŠNMh�XËgLaÃ�Ûl6,èŠ,ZzgZkÆ‚tZq-t
ÃWÐúZYBXz{(,~W‚ãÐZkö~(áïƒYñÇXZ[tÃZÚ
ZYB�z{W\ŠzâVÅVÐŠzg`YñXt̂áWñÇZzgZÐW\Æ
;B~gÄ™öŠz!*g{Ñzq™ä»Z(ág{™}ÇX

z{Y}ì�W\ZköÃY…�Zzgt�W\Y…��z{Šz!*g{
oeLìX

tœ�ZgZŠe$c*œ�¿i!*yÅãCŠÌƒ$ËìXZ¤/W\Zzg~ZgŠz
1s�ÂëŠzâVY…��ðâä§jÐÉKƒñÂLLÂ[óó»
HÈìXZ¤/ëZôm,~Y…�ÂQëƒY…�ZzgtÌY…�
�Šzu}Y…��ðâãZ˜bLL&ëEQóó»HÈìX

ŠzuzVÆ!*g}~×Šg„éÎ**ZC™ŠZgZŠZ™@*ìeìë
ŠzuzVÃY…ƒVc*:Y…ƒVXëäËÃŠÚÆa´u{ÔZzgºm
_$©54è EGGGZ(g™à�Ô(áh+ZÏaW\VÃLLgzbÅ9ÅóóÌ¹Y@*ìXë
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ŠzuzVÅW\VÐZyÆ!*g}~¹Ï¥â]Z~.™Mh�ÔTÐ
øg}Z].ZŠÃZL\c*!*CÙÆXVÆßÍVÆZ0+g°Zz]Y+Ôc*Šz„
ŠÔ»�ÛtT+»ñµïY@*ƒÇXZ¤/W\ÃËZ,aäà!*0+|™Š¬ƒ
�W\Ã7Y}ÂW\ät¿ŠNg3ìX

Zk&¢A»bCÙ{‰`-Eg;Æ;]ŠZy‚WÛyÃ‚ä
HXZ,Väª]Z0,ÐCc*�øg}Z0+gŠzu}ßÍVÅW@~
ŠN™FÎ_.!*CÝ]Ã{àŠg4Æ‚B7,"Å&¢Añ�ŠìX¿UÔ
ëËZ,¿Æ!*g}~ë{Z0+Zi}ÎMh�&ëY…:ƒVX

_.!*] èÃ
}.Zc*ZL!*\ÐæŠâ‰:Üsøg~Z0+gñ�ŠzZÕ»»ŸìÉ

_.!*]ë�Xtè<ØÆ‰ èÃ ZkÅZq-zzZq-Zzg_“Ìì&
UƒVÃK~¹æŠŠ}$ËìX

™D ëƒ)Åg~îg6,ZKi0+ÏÆ©]Ã*©̧]6,Z2Zg
�XZ#ë‚~1%Zzg½Æ‡.ÞƒD�ÔëŠzuzVÆ‚B

èqVøg~ Õ èqV%A$™DYD�X‚—©]Åt Õ ©]Å
,ÅŠk,0*S:]ÃúŠî�XëZ¹ˆ~WäzZá©]Æ
aãCŠÆîg6,ZEw™D�X

™D VwÆîg6,¢/~ëÇg†]Æ‚BZÏ§bÐ',@*ƒ
�‰ëZL‚Æ',ÎV~™D¸Xët™fe��tÇg†]

Ï‰øg}‚~ßvøg}‚BH™D , øg}‚BÌz(„',@*ƒ™
Ô̧ZzgëZLgzbÃ‚—Š"ÅgzÝ~eJwfe�XZ¤/t‚—Š!*]
ŠƒñÂë™fe��qDÇg†]Ìøg}‚Bz„|u™,ÏX
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ëZyÐZL©]ÃZÏgzÝ~eJs�ÔeìqD†]»ëÐ
|u×3,x„YV:ƒX

mS? _.!*]Å&¢AYV6,zZy è ÎZwQÞì�ZK̈ãŠâr~Ã
ZkäÃyÐ)biK?ZkäÃyÐ_V£œ7g}K?

_.!*]ÆLL(ág^íóóÃZEw™ÆZë†]Æ‚Bz{ èÃë
_.!*]ZzggzbN™Šï��ëZL‚~Zë†]Æ‚BH™D
¸X4+qÑ]~qD©]ÃâèÆ©]6,Z2Zg™**Ôeìz{Z-

�, ©]ƒVc*�ÛèÔqÑ]Æ}ò»(Îä»¸W,§iìX¦g™
Zkz‰ÜHƒÇZ#…CÙ*�Ym‡ì™Dz‰Ü6u}ÐG7,}�

XN ßÍVÆ‚B¾§b©]‡ìKY
;]gziZ:Z,¼Š§hV»x@{™D�X6,^™ è âCÙ+

eÆŠzgZy è âèÆFgZ:©]qD©]6,tZW,eZs�XZ#¹
_.!*]Å¬]&+Z‹pŠ́`»fg=0 è _.!*]»t¿ŠCÙZc*YñÂÃ èÃ

_.!*]»¦g è YC�XpZyƒ!*ÂV»è<ØÐHmì?ZyÓxÂÃ
Ù�è<ØÅzzÐw•~WD�X|ðW�ã!*\Ô%*âVz){6,‡

_.!*]0YD�: è ™D�XQtÎv�t	Z+¾§bïÅfZCÃ
eÐZÒ è è§]Ôz){XèIßÍVÅ¹ q- ÔÇ¸ðÔZzgÑ + ZK̈ãzZ−

_.!*]» è Zz‡]âèÆZ,©]‚tWD�X~%!ÆZ0+gÃ
¿ZkÆèIìÑ]Å¾e$»!*)̄¯ƒX
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Zzg…ÑÐX
}.ZÃZK̈ãaÑz**

LLÓÅZ‚ktì�Zk6,=ÐâzgZƒ™¿HY@*
ìXóó)eg²eZgzy(

è<ØÆh~YäzZàZq-ZzgZK̈ãZÐZŠe$tì�ëCÙq6,
ZK̈ãS:]&×|Šï�X

Z(YVì�W\Ã‚ñ6,ag»áyƒ@*ìÔpag6,L‚ñ»
áy7ƒ@*?Z¤/W\ŠgzZi{ÈƒäÅWzZi[ÂZ(YVì�W\å¬
tÎ!��ŠgzZi{¾äÈHìÔ/ÚZkÆ�ƒYì�ƒZÐÈƒŠH
ƒ?Z(YVì�Zq-Š̂g|#ÅÏƒð(ápVÃZK9ÅÐŠN™psÐ
Š,-Y@*ì�È]ZÐñäWg;ìÔZzgŠ*½Æ”V»tìwYVƒ@*ì

�—ÆnÐÈ]òWñÇ?‰âCÙ#èGEL;]»ìwì�—Æ
nÐ',WæƒäzZÑÈ]øg}âèÆZkŠzgÅc*ŠÇgìZ#øg~âq

60 }.ZYV?



C¶X Baustralopithecines

Zkz‰ÜøgZZ̀Šg½V6,ƒZ™@*åZzgnDg~Yâgøg~I{~
rÑDgT¸XZkŠzgÐZ[J-øg}Z0+gnÐÑhç}»Zˆk
‡ììX

ZK̈yÆZ0+gZq-gDy0*c*Y@*ìTÆ1z{%ËÞŠ]ÆCÙ
qÃË:ËÃ¶Å»ggzZðŒÛZgŠêìXZÒZz‡]tÃ¶pŠZK̈yÅâ#ƒ@*
ìXŠh+~ªVc*WzZizVÃËÃ¶Ð™[™äÅZŠgZÅ&¢AÐ
øg}êZ].ZŠÅ’~æŠBƒÏÔYV�Zk§bz{ç}Å¶KyŠ„™Æ
ZkÐ$0*DƒVÐXZkÐz{Âç}ÅY+$Ð̧ŠZgZzga¾gT
ƒVÐX4tì�W\‚tŠN™ê8-ÎBÔ/ÚZkÆ�‚tW\Æ
Zz6,ê8-ÎáX
Ã¶ÅÙ|#»¢zg]Ðic*Š{u¤/xW!

t&¢Aå!~Ð)¢zg]Ðic*Š{u¤/x(ZzgW‚ãÐ
)¢zg]Ðic*Š{ˆk(w•~WCìXZÐÃ¶ÅÙ|#»¢zg]Ð

(¹Y@*ìX hyperactive agency detection device ic*Š{u¤/xW!)
tW!èIìÑ]ÅF,zó~ZCzeZmìYV�t:ÜsZyŠAÃ¶Å
ZYi]ŠêìÉZkÅj,Z‚ÛZðÌ™@*ìXtÃ¶À˜ZK̈yúƒD�X

Z#øgZŠârZkn»m¯áÂQËÈ]Ô$+gzbÔc*Š-@*»¦gic*Š{Â
7gLXt&¢A_V¶Ô¸zzì�øg}aZyŠ@−VÅ
ñ�ŠÏÃ�Ûn™**Zzgt'�tiVøg~i0+7V6,ZW,Z0+Ziƒ$Ë�ÔŠgC
¿ìXZÚ„ŠgCt�Ûn™**Ìì�Z¤/Z+Ë�ÐŠgpZ„ÅYñÂ
z{øg~ë$+w$ËìXŠgpZ„™**(,~W‚ãÐŠ¬~psƒY@*ìX
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øg~Zg»”{ª†ÙkS:]ZzgZK̈ã^Æ!*g}~ˆk
Šzu~ZŠgZÅ&6VÅæŠÐøgZŠârµnCÙ(ZK̈yÐQQÕÿ
ŠNYìX

n{:( e0+6,(,·ÔWßÆ‰6,})q(Å¦k,c*gñ¯Zz‡s~—Z@*ƒZ
©�ßvKã!*ŠßVÅ£zk,~ÌLL}.ZÅWçóóŠNfe�Xt

z„¦k,ì�ZkÂ[Åuzgt6,ñ�ŠìXZq-Zzg1Zkz‰Ü7W@*ì
Z#ë¥x)ÃEVÃÌÃEV»ŠgzŠ}Šï�Ô}îÃã!*ŠßVc*ƒZƒVÃX
W\ë�LLW`W�yV~µg;ìóóc*LLtƒZ…ÅªÝìXóóŠ*-**ã

7‚ày ÂZk¦gÃZq-ŠxWÐá‰Xi-kW�ãðÆÃ0+}',‚@*ìÔ
«g~îÃyÑ@*ìÔZzgV6,c*V5jVÃ�™˜izVÃ¾‡[™C�X

W\7âÐ�‚ÔŠz¤ZŠgZuZzgdwÃ¶Ðâ¯tZ[]
¦gZ]ùaZƒ‰?ëZLZ].ZŠÆ‚BkãZzg‚tŠN™ê8-Îä
Ðâ¯tZ[]	Z+J-ùV‰?ë¬xZâÃdqŠ¶6,WâŠ{ƒD�
ZzgpŠ»g§jÐ)%ðÃt™äÉZkÐegäÆaWâŠ{ƒD�X
Zy_$©3ð EGGVÐ:�Y†]ÅwÐëZq-}.Zð�6,¢gppÆ

a»gƒYD�XëZk�ÃdqZzgZKgzi%{i0+ÏÆ_.!*]v™
ët¢gpp”��t�øg}‚B¬ï™** Šï�ÔTÆË~
)%ðZzg(,~uJ-ìàgSìZzgZkÆ¹Ð{ eSìXpt�

zZãîg6,¸T$ƒD�Xt�}.Z~ùpsƒCì?

N Z5ZYZ+ÑwZzgÁÐÁÜ½ÂµŠ*
™D�XtZ5ZYZ+ÑwìX%ÎdŒ{à 6, ë{àÇæ
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Š*ƒV Ç6,™**ZzgPZy¾ãCŠ~GzçVÆ‚B¿™**ÁÐÁÜ½Âµ
Z‚kìX Å (Minimally Counterintuitive Worlds)

nŠ~ˆ¦k,ÃŠBXZk~�,7�pW\Zq-%,ŠÙ
�XW\äñ�ŠØZ@Å¯6,%Ã»Z5Z`HìÔZzgZq-§bÐ{àÇ
6,Å�XZ¤/W\ZöZ*Zö™D�ÂW\Z5ZYZ+ÑwÅVBCÙgzi
ŠÙ�X

{àÇ6,™äÅ&¢AŠzu~_$©3ð EGGVÆ‚Bï™**å¦k,Ã
å™ŠîìXZ¤/Zq-gN*‚z©à‚ZìÂëQÌZÐJw™Æ

å™fe�XtQÌÁÐÁÜ½ÂµìXtøg~ÁÐÁÜ½Âµ ¦k,
Š*ƒVÅZ‚kì�ŠNZzgáµÆŠgxyZq-ñizVõ@*ìX

YfƒÂz N ZK̈ãŠâr»Zq-Zâ36tì�tÁÐÁÜ½ÂµŠ*
Zzgc*ŠÇgƒC�XZ¤/W\Ð¹Yñ�W\ÆyÆ4,Šq-!*r~(,ZŠg|#

Ç W\ÆÀ}ŠðñÇÔW\Å»gÅ%#Ö™}ÇZzgW\Æw»qwCñ
ÐXYV?Zka�ŒVLLŠg|#6óó , ÂW\Zk6,¢™äÆiØ7™

Æ¹ic*Š{Üszgic*Vƒg„�X
@*ëZ¤/W\Ð¹Yñ�7g}e0+ÅgZÂV~¸Šg|#W\Å
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ù7ìÔÂeìW\Zk6,¢™BXtic*Š{c*Šg!zZÑÒyìX N Š¬
YV?YV�t|ÐÜs!*w',Z',ÃA6,ìXZ¤/pŠg|#ÐP
ZK̈ãS:]™[Åˆ�ÔVwÆîg6,ZK̈ãWzZiGgZzgKÅ&¢A
ZzgZk6,g›¿Š3**ÔpZkÆ!*z�ŠŠg|#Šg|#„gLìXZkÅ%œ/~

S¤Šg|#„ÅgSìÔ�!*r~9ZìZzgZk~z{‚g~q,ñ�Š
��ËŠg|#~ƒC�XQÌðh}ÐYŠzð6»ZŸ†Šp»!*)̄
áCìX

fgZZyYŠzÅ¹EV»¦gÙ�W\ä‚~Íg¿‰:Zq-
pzg]��ms»gz\ŠJggìZzgWy~Q�0YCìÔZq-ms
TÅÑ;~‹ÇVÅµƒðì�”VÃ�CìÔÎ$e�Ze7-@
zÕ0YCìZzgzôPZŠ}Ð(áŠ~™gìX

øg~ZyÁÐÁÜ½ÂµŠ*ƒVÃð™äÅ&¢A„ì�
èIìÑ]ÃÀŠ¶ZzgJw™äZzg—ÃiZb™äÅãCŠìX‰”VÆ
aYŠzð¹EV6,¢™**W‚yƒ@*ìÔz,„ÓxèZ<Ø»%œ/~eJ™
ËãCŠ~ÚÅKãÔ§»CÔc*;CS:]6,Œƒ@*ì�!*¹Z±g
Ð7VZzgÙ‚gLìX

ÁÐÁÜ½ÂµŠ*ƒV~â¯tZ[]å¬xZzggzi%{Š*
ÐaZƒZgLìXtUZ¹:Üsc*ŠÇg¯ŠêìÉZ¹ñ]‰ZK̈y
ÆãCŠ~z�Š~)bÅfÆaÌZEw™@*ì�=Åg‚ðÐ

�X !*CÙƒD
Š*^~©Š-~!*]43ïGGGÅ6,-™D¸Xt¦g™**Ãðic*Š{(,~

/V f6ê8-7ì�z{‘t�Šy~Z**`ÆÍŠZx~ÐµaƒVZzg
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™̂Cì »{Ø™Cìz{ŠgZÝZq-Š-~ì�Îg`Š-@*gZÆ‚BW�âV»
ZzgZK̈âVÃFg-VZzg$+gzjVÐXCìÔZzggZÆŠÔZ0*\ZhŠìÐ±C

ìXÓCŠ~îg6,!*]43ïGGGZq-©„ì�%n;äzZáaƒVZzgiCÙY
g…zZáYâgzV»{Ø™CìXZk¹ã~Zq-qðh~¡z].Zãìp

†Óx!*ÂVÅa|~ìX.Zg~%*ä}ÃÀŠc*Ôp%*Æúg]
6Å!*¹q,s#Ög�X

Z',Z½èZ<Ø»}.ZCÙ(Kãîg6,ñ�ŠìXz{÷~ÎaVÐ
zZ3ìXz{Y}ì�~Îa„Îa~(ƒVc*$+XpZkÆ´z{}.Z
Æ!*g}~CÙqZK̈ãìXz{Zq-Z+,ìT6,z{‚g~q,ÑÍ
ƒC��ËÌ%Š6,ÑÍƒ$Ë�Xz{F,lgzÔ"ñZzgr'×Z`ƒYìÔ
!*ÇË¬xZK̈yÅ§bX

ë%Îd{àÇ6,™DYD�X
èZ<Ø}.ZÃå‚Š{Ô¬xZK̈ãS:]º!™D�X|ð

B��}ZK̈yÌ¸Zzg}.ZÌXÓxZK̈ãS:]ŒVñ�Š�ÔZzg
ë}.ZÆ‚BZ-ÆzgÐm‡ì™D�X…Zkz‰ÜJ-Zk»Zˆk

7ƒ@*Z#J-ëZkÆ!*g}~:ÎvZzgZ,Z+§ŠZ]6,̈g:™,
‰f‚7,"zZáÐŠ¬â`Å¢zg]X}.ZƒVÆ!*g}~¦gHY@*
ì�z{¬xZK̈âVÅ§bÎ!ÔCk™DZzg¿™D�X}.ZƒVÆ
!*g}~tãCŠ~GzŸ]åÐ‡ì�ZzgCÙè<ØÆaãCŠ~ß»‚
»x™D�X

ßvŠ¬YVâ_�?Z¤/}.Zøg~ÎaVÐzZ3ìÂQ…Zk
Ð!*]™äÅ¢zg]YVCkƒCì?!*ª~ZkÎZw»�Z[ñ�Š
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ì:}.ZÜsZkz‰Üù7ìZ#ZkÐâóYñXZzgëzZ:x̃™è<ØÃ
Šg„U*"$™ä6,WYD�X

HëZLW\Ã�Ûd$Š}gì�?
pŠ�ÛR

Z¤/ëZLW\ÃŠð»Š,ÂQ(,~W‚ãÐŠzuzVÃÌŠð»Š}
Mh�X6,³x(„ŠZy(,}ïmÐ¢gnp��z{Ë{mÑÅ
{§ZN[±gì�XŠg|Ôz{ZL³ZìZzgZMZgÅƒkÃZLW\ÐÌ
ÖgìƒD�X

Zq- óó Y~–ƒZ�gegZâLLWwâðÜ 1947 Z%O'WgêH»
E¹ã6,FFåXtegZâpŠ�ÛRÅ¤‰Ü6,gzÝeZmìXZkegZó~Zq-
1~»â´Yy1ú™yZ[6,izVÅF,−™@*ìTÐZR0*�âg}
YD�X‚gZZ²ZxZLã~{Ñ&ëGL»g6,eZw™z{&‚wJ-ZLW\Ã
ZzgŠzuzVÃŠð»ŠêgLìXZ#CðWDgƒCìÂz{¿Šúò™@*ì�z{
ZL{0+ZyZzg1~Å>ðÆatƒ¼™g;åZzgZk6,7g~§b¢

Ìg‚rìX
egZó»ñçqtì�¾§bZkÅpŠ�ÛRWDgƒCìZzgZÐ
|»‚o™**7,@*ìX
ZK̈yÅpŠ�ÛRÅ&¢AèIo}Æa¹ZëìXZ¤/¹
ÐèIßvZLf~VÃŠNÃÂZ¹è−Ç�pŠ�ÛRè<ØÅJq~
(,Z™ŠZgZŠZ™CìX

gnp eìz{ñgpÈŠCÙbƒVXZ¤/èIßvZq-õƒ}.Z6,¢
�ÂQz{Í1Vºz‰ÜZLW\ÃXäÆañgaV~ê8-YV
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ÎD�?ZyÆf~V»Zq-zZh§bY}ì�Z¤/z{ZLW\Ã7
ÏXz{ÈMh��z{Â¢ , ÐÂÍ1VñðZzgæu~�Ût7™ NX

gnp�pZyÅÓZyÆÑ^»6,Š{Ãl™ŠîìX
èIßv¡»ÝYV™ZD�?ky»Ý?¹ÐßvZK

i0+ŠHVZ,¬™D�‰Ãð}.Zñ�Š7ìXëucH6,guYD�Ô
ZL”VÃ™õ»gÒV~èD�ÔZzgëZLZzgZL³m,zVÆDÆ

afóŠZg~»bCÙ{™D�XZq-»gÆúðVc6,̈gÙ:LLZôo:
tÇh~u™Æ¬Ý)|áÆÃbÆ_.z{ªT~ãCŠ6,„

(~%egZÇgÆ RaptureÐÔ , |ði}ÐZz6,ZJ™}Ð5‡]™
Zkz‰ÜÌtegZÇgŠzu}egZÇgzVÃG™g;ìXZ¤/Ãð¿èI óó ƒÏ!

ìÂŠzu}èZ<ØÆ}.ZƒVZzg@*g]}.ZƒVÆÒpÐŠCÙtìXz{µn
åŠCÙ-VÅ§bi0+Ï¬™@*ìX

X,™ ëŠzuzVÐÌÂµgnp��z{ÌŠCÙ-VÅ§bi0+Ï¬
ëucoV6,guYD�Zzgt�Ûn7™fe�ë}.Zz0+~Zây~�X
f!Š*~ëZk!*]Æ¬Š~ƒYD��èIßÍVÅZk!*]6,»y:
ŠO,�z{è<ØÆ1i0+Ï¦/ZgD�X¸zzì�Z#**íZCyc*Z,

ËzZîÆŠzgZyë¼Z,ßÍV»‚o™D��zZªè<Ø6,¢gnp
�Â…(,~ª]ƒCìX

+M7,"~t
ZkØCÙÅ§b�t&ì�ZkÅ1ge$ÅDgç~ËZzg%Š6,

ezg}eZwg„ìÔëZK̈ãZgZŠzVc*£œÃ7,"~t™YD�XªCÙì
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�…ZÒZz‡]Zk»èÌ7¸XVwÆîg6,ëë�LLW`Zka
ƒð�~ZKp~‚B7Ñc*Xóó©�Ñè<ØßvÌŠúò™D� !*gl
�ZyÅi0+7V~ƒäzZáËzZî»Ãð:ÃðÑåX

Zk(ÑZzg+M�Ûn™¢8˜Vz{ñ�Š7ƒD”V~¹¬x
ìXZ¤/W\ËaÐ7â�§¾aƒC�Âeìz{}ÔZka
�MVZy~¾ÃX6,0+}¾aƒD�?ŒÇäÆaX"3

Zkz‰Ü“ + ¾aƒC�?@*�YâgZyÐZK"g¥/ÃXÑÅVzZ−
Q0�Z#Zy»&‚!^DÙZgz,!*g7ØìÔLLYV?óó

”VÆ!*g}~¹ŠHì�z{LLz].ZãŠCÙbóóƒD�Xa~
(¹Y@*ìXt promiscuous telelogy Zq-qƒCì&‘o¸c*])

Zq-ãCŠ~F,ßìT~ÃÒÅYCì�Š*ÃZkÆÑÅgzÐŒ
YñXZkÐ…”VÆÃc*]ÃK~æŠQìXa(,zVÆ¾%pŠ

Š* èð lŠ}.ZZzgð™Š{Š*»¦gaZ™fe�XZ0+gÐëƒaZ›îg6,
6,¢gppzZá�X°x¢œâ‡ìX

(,}Ì¹ic*Š{x7ƒDXZ¹Ì¢zg]ƒCì�z{CÙq
XŠg|Ôè<ØÅ°p„~ÑÅˆl»K , ÆúÑˆl™

ñ�ŠìX
VwÆîg6,¹~è<ØÅ°p¼-VŠg`ì:LL»Ñ]Æ

:LÔâÎÔZzgÑÐ0	Z+»ù·Ô{mîg6,Z#»Ñ]ÃËâzgZñ
ZK̈y¤‰ÜÅðŒYñXóó

!*ª6,ws/ws¢gppzZáB��YâgzV»zZuÑ
ZK̈âVÅ}.#Ö™**ìXz{tÈwYD��YâgzVäZK̈âVÆZg»~
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™ŠZgZŠZHìZzgi}ÆâjwÃ',ŒÛZggpp~Zy»(,Z;BìX
Ñe$„Æ!*)̄…ŠgCOƒÆ¿ÃK~ŠØZg~ƒC

ìXYV�ëB��CÙqÆúÃðÑƒ@*ìZka…t'Â
ƒY@*ì�i0+Ï»Zg»¾§bƒZXøg}aZk!*]Ãt™**Âƒ@*ì

(ÅzzÐƒ@*ìX)¢zg~ mutations Zg»82.ç EGEE~’góZzgZ·¹$¨Ò3ï
GG

GE)
îg6,Ñeð&+äÅpZéZzgi0+ÏÆZ0+ñZzg"ÑZg»ÃK~**»ò
ÅzzÐèIgZ*ic*Š{W‚y4ìX

øg}Z0+gZq-aZ›¢zg]ƒCì�i0+Ï~Äz‚ƒZzgè<Ø
Zk¢zg]Ã7gZ™@*ìX
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tn™** è }.ZÆWÐu

LLt�YS:]ÔX»−ŠgZÆYâgzV~ZÃŠe$
ÐËÃÌZïg7ìÔZ¹øg}W!*äÌZÏ§jÐ
qÝHåÔªŠgCOƒÆ§jÐXóó)eg²eZgzy(

Çg»Z�Zx
Y~"5ÿ GG 1961 ëÇg»¢zg]Ðic*Š{Z�Zx™D�Xt!*]

;]_545Ðö
HGE$Ó¾æ

Y
*ÆZq-�gŠ"~‚tWðX$Ó¾æ

Y
* è -Eg;ÆZq-âCÙ

äZkŠ"~tªCÙH�Z¤/ËÇgÅ§sÐ¬Šc*YñÂŠzäðÐic*Š{
ÐX Z�ÛZŠZq-"–gZLL¤̈DóóÃZkÅ%èÆÜsð»(áuàDg�

Z¤/W\ZkŠ"Ð**zZ3�ÂPxÜs™ÆZÐZÚ,M6,
ŠN³XW\ÃZÝŠ"Zzg$Ó¾æ

Y
*Æ}òŠN™ª]ƒÏX

Z�ZxZzgg−)zŠ$+/ÆZˆ‚]øg}z�Š»z�ÔX»Ñ
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ÇgßÍVÅY+$øg}gz-VÃeJÜƒ@*ìXZyZˆ‚]Ãè<Øp[
ZEw™@*ìXZLâV!*\Å³]™zXZL}.Zc*Š-@*ÅzÒy™zXZkÆ
WÐuqŠzX
ZÜª]

¹~è<ØÅ°p»ŠzuZz¼-Vì:LLT~ZÒZz‡]
ÃðZÜ¹Ÿ‚0*c*Y@*ìTÆ1ZK̈ãi0+ÏÆç5]»Zq©HY@*
ìXóóZ,ßvñ�Š��ë��è<ØÆ%ZK̈yÑ‡âãZzgZÜtÐ
¬g~ƒYñÇXt!*]!*ÇßìX

ëaZ›îg6,(ªYâg�X…ZÜtÐ¬g~z““WÐ
vÆaè<ØÅ¢zg]7ìXZ¤/øg}W!*ÃßZzg9»Z0+Zi{:ƒ@*Âz{
�Y¤/zƒV~LÌs#Ö:g{MhX

, (ÔX»f™ëâ,!*[~™ mirror neurons Šâ©úV) sW
ÐÔÆ´z{ÌZ,FØZ@ñ�Š��Zk!*]ÃgŠ™D��ZÜª]Üs
5ƒZgztìÔZzgZkÆaZ›U7�X

ZK̈ã¾zg…tÎW6,âb™@*ì�ëzZuZÜ¹iV�Xp
Šzu}YâgzVÆZ0+gÌĝŠ~Ôg3Ô§ÔæŠÔç°Ô½z‚Ô$+!ÔZ»s»
ZˆkÔZÙxÔaÔz){‰_.!*]0*ñYD�X

tz{S:]�qZK̈ãZÜª]»–~.ŒÛZgŠc*Y@*ìXqÑV�
Z¹�gZg»”{ZÜ¹ÂñVÆ{ÛÆîg6,Š¬Y**ec�Ë{mâq
ÆgzbÆa¢zg~ƒD�X

ZÜ¹gz-V»Zg»çÑ}ÆZg»Æ‚B‚B¸ìXçÑC
ëÏZÜ¹ëÏÃÀŠîìXZzgë¹ic*Š{çÑCâq�X
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"5ÿ GG-Eg;Æ;]ŠZy0*w�xZzgZyÅšäŠgc*ÄHì�&
â{Æ”V~ÌßZzg9ÔZiZzg',}ZzgZ»sZzg**Z»°»aZ›Zˆk
ñ�Šƒ@*ìX

Z#Zy”VÃZq-‹Š3c*ŠH�Zq-Nh~ÆZz6,mkìZzgZq-
Zzg‹c*ÂZkÅæŠ™@*ìc*g»z^eZmìÔÂ”VäZCgcæŠÇgÞÅ§s

™1Zzgg»z^eZ%zZáÞÐ-ñh1XZkÐè¸ì�z{�Y
ŠgeðÔZzgZq-ÒpÐZÜ¹g›¿»ê™äÆZI¸X0*w�xä–Ô
LLZK̈âVÆaZÒZz‡]ï™»x™**ic*Š{ÃZ+{qƒ@*ìÔT»Ètì

�ŠzuzVÆZYc*',ZƒäÃY"Zq-_“ìXZkÐZq-zz�ÛZëƒC
ì�ãCŠ~ZÜ¹¦gZ]ÃaZ›ŒYñXóó

!*[~Zq-aÅVwŠ~¶��Ûl6,tÐn , ëäW\Ã0*v
ìXtVwâ¡Ââ+ÅïÐà¶̂Ô�̀*Æmö7-ZXk^

Æc*]ÆÑq-eZ],I�XZ,VäZzgZyÆ‚¹Vä¶ è ~Zg»ðD
”V6,ïÅìTÐ¹Ï5!*'‚tWð�XZy»Iì�ëaZ›
ZôgI��(,}ƒäÆp̂Š¾èH�X

Ââ+Æ¤/z\äë{gz-V~”VÅ&6V»Y,̂{á™
ªCÙHì�”V~Z»sI~»zZãZˆkñ�Šƒ@*ìX¢5Ó½ø

E
Gzg"5½è

EGEÅ
zi+-~¸NŠ3c*ŠHì�Šz‚wÐÁ/aZKâƒVÐŠZðrZrZ™
Zq-E¿ÃŠgZiÅ%~æŠŠï�X

øg}ZÜ¹Âxøg~aZ›¤/Z%Å§b�ÔëƒÆZ0+gi!*y
IÅ&¢Añ�ŠìÔZzgëZKpÄÅi!*yH�XZÏ§bëƒÆ
Z0+gZÜ¹Âxñ�Š�ÔZzgëZKpÄÅZÜ¹Šg,H�XëZyÅw
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™ÆZ¹ZLz�Š»z¯fe�ÔZzgz{Šg,øg}z].ZãÔpŠ»gZzg
_.!*Cg›¿6,ZW,Z0+ZiƒC�Xëè<ØÆ%ÌßZzg9»�Ût™Mh�X

»g øg~ZÜª]Zq-ŠCÙZÂxìTÆZ0+gÅg~Zzg)Åg~§T
ñ�Š�XZkÆ´z{Zq-LLˆZi¿;óó»ÂxÌñ�Šì�ŠârÆZq-
{m{~0*c*Y@*ìX

orbitofrontal øg}_.!*CZzgZÜ¹ÂxZzgœ�Û"5ÿ
EHÃgL)

(~0*ñYD�Ô�ŠârÆzV−´º~zZµìXtz{z cortex

ì�âjwÔZzg{mîg6,�YâjwZzgZkÆZ0+gøg}£x»ÚY,̂{©8
gLìXZ#âjw~p~ƒCìÂëpŠ»g§jÐg›¿Š3D�X
Z¤/p~µìÂëZk»ílx™D�XZ¤/tìÂëZkÐ)g{É
Z(g™D�XtZq-¯g~_.!*CŠgeð»¿ìX

ŠârÆ¹Ð{øg}ZÜ¹gŠ¿ÆfóŠZg�ÔX~
vyZzg**Z»°açLz„�XZ¤/ëZyÅÜszgi~ƒCƒðŠBÂƒ
Ð¬gŠ¿Š3D�XÓxßv‰Z(ágzV6,pŠ»g§jÐg›¿Š3D
�Ô@*ë¼ƒñpD�ÛtZkgŠ¿Å”]»ç™D�X

Š!*] Z¤/pëƒÇģÂVÆ‚tr�Ô@*ë6�$Ó¾æ
Y

*Æ
äU*"$HìÔøg}Z0+gZÜ¹_.!*]ñ�ŠƒD��…ÇģÂVÆ
‚B©]%A$™ä~æŠŠï�ÔTÐ…ZL¤/z\ÆZ0+gzÃŠZg~

™D�X ªCÙ™ä»ñµMìXëZyÆ»ñVÃZYB�ZzgZy»ŠÃq
ë{gY¤/zƒVÅÙ|#Ì™Mh�XÅ§sÐëZogT�ÔZzgZk
!*]»ç™D��z{‡u�ZzgZy6,Zkz‰ÜJ-Z±g:HYñZ#J-
z{ZLW\ÃZk»ZIU*"$:™Š,XèÖVäZq-Z,¶¯ñ$½2.çGEEx»
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™ŠZgZŠZHìTÆ1ñ]Æ�{gY¤/zƒVÅ¶KyŠ„ÅY$ËìX
øg}pŠ»gZÜ¹_.!*]»Zq-ZzgUÌð_ZðìX¸„tøg}

Z].ZŠÆZ0+gv}ƒñÍ“ÐaZƒäzZá**ÍZg~ÆZˆkÐaZ
ƒðÔT»Ñ…Fg-VÐX**åÔp**ÍZg~»tZˆk�Y©]~
ÌŠgWc*X**ÍZg~Zq-¤!gZÜ¹_./0ŠHÔTÐWZzgè#Ö»»x1Yä
ÎXZk»¶K:¬xîg6,Z,Z�ÛZŠÃ¯c*Y@*å�¤/z{Ð!*CÙÆƒVXÌð»Zˆk
èIßÍVÔ»VÔZzgqzV6,ÌÑÍ™1ŠHÔZzg…Zkz‰Ü1ƒC¶Z#
lkªYäzZàgÎâ]ÅÜszgi~ÅYC¶c*Zy~$+®)ÅYC¶X

øg}!*ÅgZÜ¹Zˆ‚]z{[§T»g�XÆ1ëZL
pŠ»g_.!*CgŠ¿ÃhO+$U*"$™äÅÃÒ™D�XZk!*]ÃKÆ

XZ#W\ZKÃðIh+{½ , a)1ChVÆZÜ¹gŠ¿»».Þ™
ŠÙ�Âz{W\ÃZh@ìZzgW\6,ZW,Z0+ZiƒCìXZ#7YYñYVÔ
ÂW\ZkÅÂô™äÅÃÒ™D�Ôpt¡hO+$U*"$™äÅ
Ãl�ÔX»eì�ZkµpŠ»ggŠ¿ÐÃðm:ƒ�½ŠN™
W\ÆZ0+gaZƒZåX

øg}Z0+gZÏ§bÆpŠ»gZÜ¹gŠ¿ñ�Š�ÔZzgëËZizV
Å§bZ¹Šg„U*"$™äÅÃÒ™D�Xøg}f‚»LLzVóózÔ

(B@*ìÔŠârÅÛzãµìXt… cerebral cortex �§QwÃgL)
ËZÜ¹gŠ¿Åz�;]C@*ìZzgøgZR¢o™äÅÃÒ™@*ìX
øg}Šâr»Zq-z‰Zz‡]øg}_.!*CgŠ¿6,¸̈WY@*ìÔZzgë
ZkÅzzÐËZ,¿Ã9xŒÛZgŠ}Mh�TÐëLL<óóîg6,Ð]

™DƒVX
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aèøg}_.!*C¿»(,Zz)Åg~ƒ@*ìÔè<Ø…„CÙZ·¹
Zˆ‚]ÅÅg~Âù]�ÛZë™Æøg~i0+ŠHVW‚y¯ŠêìXte

ì�Ãð¿)èIƒp‚B„‚B¹ic*Š{(ªÌƒXpZ¤/
ÂW\ZKpŠueÃO¯™Ö@ÌMh� , !*ªÆZÖp6,ðzù¿™ W\

(Šzu}èZ<Ø~ÌZ,Ðz¾d$Z©â]ñ�Š�XŠ* 7:21 )ó]
èIÂÁZ+ZÜ¹ŠgzVÐ½~7,~��W`ÀÆZK̈yÃ)ZÜ¹@

ÐZzgZKãCŠ~ZÜ¹ÓÃAic*Š{ , �XW\èI�ÛñŠZ]ÅÎÁcz~™
ÐX ÐÔW\Zã„ic*Š{ZÜª]Å0*kŠZg~™äzZáƒV , ZEw™

{ØZÜª]z{™Cì&z{Šg„ŠìÔeì…ËäZ(
™äÆa¹ƒc*7XèIZÜª]z{™CìT»…¬Šc*ŠHƒX
èI¤‰Ü…Z©x6,½Æâkz�;]�ÛZë™CìXè<Ø…Zq-
Z,¤/z{»z“W»ñµ�ÛZë™@*ì&ŠZE,MìÔc*t…3ÅWv~

åWÐXYìXz{ßv�¬èIÔ̧CD��è<ØÐmǵ
ÑèQÐ}ic*Š{W‚yìXè<ØÆ1Ÿ™Dƒñ¹Áf6
ÂZ**ðya™**7,CìX
gºŠZg~Å;]

ZK̈âV»Zg»Z,i',Š„nÆf6$½2.çGEEñVÆ‚BƒZì�…
Š¶ gºŠZgzVÃT+ÔZyÆ‚Bm�häÔZzggºŠZgzVÃZ
V6,F,ß

~æŠŠï�Xt!*]Zq-6,Zã¹z]~Á™‚tWCì:LL~ZL¸ð
ÜsXóó ÆÜsÔ÷Z¸ðZzg~ZLœ/yÆÜsÔ÷Zœ/yZzg~Z
VÆ

tgºŠZgZ:Zˆ‚]:Üsøg~’Éøg}Zy82.ç EGEEÅ’Æa
Ì¢zg~��øg}gºŠZgzVÆZ0+g0*ñYD�XøgZZg»ZkeKÚ
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ÐƒZì�ëZyßÍVÃF,ßŠï�XÆZ0+gøg}åƒVX
èZ<ØäZygºŠZgZ:©]ÃZEwHìXgzðÅ´è<Ø

J-¹Y@*ìXZÏ óó âV LL ©� óóÃ LL ~ZkÅZq-�{Vwñ�ŠìXâVÃ
ìÔ §b0*Šg~LL!*\óó�ÔZ#�gZ<ØLL¸ðóóBD�X7\LLlk!*\óó

¹Y@*ìX óó lkâŠgla LL ZzgpŠè<ØÃ
gºŠZgZ:_.!*]»ZEwW`ÆpŠ¿úWzgzVÅ½CZzgF,šM

ZzgZL¤/z{ÅZ¤®)~ãCŠ~™ŠZgZŠZ™@*ìXZkŠzgZygºŠZg~Æ)-V
ÃÂhZñhZY@*ìX>Òy½C»gZzgF,šM»g¡¦g¤VÆŠP}ð
™D�XZy~pŠ‚�¸ð(áïƒD��ZL',ZŠg›âVZzg“V6,
eJñYäzZábÝ6,',ëZzgZLZÝ{0+ZâVÐŠzgƒD�XZ+
ÞŠ]ÅæÜs¼ŠjgzVÆÒÇJ-özŠ7ìÔÉZkÐÉ
gºŠZgzVÃ¼A»]Éä»ñµÌMìX

YÅZq-g7g^Zk!*]Ã(,~p! 2010 ZÁÏZ"5å GHH6,öÅZVg{�y
ÐªCÙ™Cì:LLZØ°{ÐÝZq-”]IäZL!*\ÃO™Šc*YV
�z{²Zt~Z%O¯`ÆáWÅwÐ»x™g;åXóó

ZkR~è<ØÅð™Š{gºŠZg~ZÝgºŠZg~6,¸̈W
ˆÔXÐ:ÜsZÐZŠ~_.!*]ÉçÑ}Å§sÐ¬Z+!*\ÃO™ä

1¬ˆXZkÐªCÙƒ@*ì�è<Ø¾uJ-ç**uƒ è: ˜ÆÌ Å
YìX

Z%M~**íZCyÐ¬ZK̈yÆ;ðVƒÐic*Š{ZK̈ã
ßv 918 i0+7V»vyè<ØÅzzÐƒZåXZkzZî~�4,N*ƒy~

ä‚Ñà8™pŠÉÅ¶XÁ—**òt 909 huƒñÔ̧X~Ð
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¤/z\W�4,**òZq-¿ä‡ìHåX
ßÍVäZKi0+7V»ÎŠZZq-0*É¿Æ;ðV¾§b 909 Zy

™1?

µÎŠZ
W\ËZ,¿6,ù½z‚™D��ZkÆ$+á~¼™ä»

z°{™@*ƒ?W\»½z‚Zkz‰Ü(,|Y@*ìZ#z{¿ÇÔÀ:ÔZzgµz°{
™}X�4,äCÙ¿ÃZq-DÙZgeZ°!Zzg‹}ÅZù_Š~ÔZzg}.ZÆ**x6,
pŠÃÃh}âg}ÔZzgZL%h+zVÃ†!Z%M~Zq-*àÎäáŠHX

ÇÔÀ:ZzgQz°}øg}©]»z�Xè<ØZ¹(,~
�ÏÐZEw™@*ìXz{Hì�ëZLW\ÃZkÆjZá™Š,ÔZzgZC
pyÔÄÔœÔW²ÔŠzªÔ©�ZLgºŠZgJ-ŒÛ!*y™Š,X

=ùè−Ç�W\è<ØÔZzgZLŠ´¸ðª÷}‚B¾u
J-zZh�?Zkßg]~ÔZ¤/~èIgÎâ]~W\ÅÇÔPÑ•
ŠNßVXZ+gÎâ]�ZÒDÔë{Ô)WgZxŠ{ÔZzgâàZzgKãîg6,P

�X ƒC
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ƒV N Z#Ì?~ÐŠzc*ŠzÐic*Š{Z
èIgÎxÆfg)Šâ©d~»ZEw

LLZi!*âVZzgºmZâZqÅúáZi~¿�ZzgŠzâV
Zq-’gó¿ÆË~z�Š~Wð�Xóó)eg²eZgzy(

èIìÑ]Zzg	Z+Å§bèIgÎâ]ÌZ,f6$½2.çGEEñVÅf~
aZzZg��Z¹Šzu}£œÆa¶¸X

gÎâ]z‰ÜZzg(Å{ÐWiZŠƒ™	Z+Ã',ŒÛZggppÔZyÅF,−z
V»»x™D�XëäŠ¬ì�ZÐZŠ~f‚èIìÑ]ÅðÔJqÔ
ZzgZy6,¢gpp~HZW,5+k,ƒ@*ìXZ¤/t¿DgzuŠc*YñÂèI	Z+
6,e¢eJá§jÐ¿HYñXpgÎâ]Z,Šâr6ðâŠzVÃ{g`
™ÆÔ�”h+_.!*CªaZ™C�ZzgpŠŠZg~Ô¯ÔpsÔ’q-ÔŠgŠÐ
�]ZzgzZÕ‰Zˆ‚]ÃÀŠï�ÔZq-Z(ù·ð™D��ZÐZŠ~
ZbZÐ}ic*Š{¤!gƒ@*ìX
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Šâ©d~ÃgÎâ]Æfg)Nzw™**
gÎâ]ÅZ½¦âÎZ,ZÐZŠ~Šâ¨V6,ZW,eZrì�¬„Ð

»gƒD�ZzgZ¹!*b¾e$Æ¿Ð'×h+¢o¯CìÔTÐÅg~
Zzg)Åg~̧ÂV»Zq-izŠZW,ù·»gƒY@*ìX

Zq-ÒpÐŠ*~ÜsZq-ZÝè<Øñ�Šì�øg}1Z].ZŠ
äW`Ð.k@*,DÙZg‚wIZ�Ûi~ðHåXZkŠ*âè»Z0+Zi{W`
ÆŠzgÆz“ZK̈âVÅgÎâ]»_·™ÆÎc*YYìX

Zy¤/zƒV~ƒÐ¬Z�ÛiÆå‚y��Z[ÐðhZ
²YIJ-Dg™Æi0+Ï¬™D¸XŠzuZZq-Z(Fì��,œ~

èZ&+ây~gLåXZyÆ!*g} ], Xw~bZ èU J-Š*ÐZµêåXt
~¹Y@*ì�tZyßÍVÅ!*ª]��ƒÐ¬Z�Ûigh™WñZ̧zg
bk,{ú²[Ð¦/g™yz*yãZzgQz;VÐZ&+zkZzg!*syW7´YW!*Š

Z�Ûi ƒñXŠ}W7´ÆZÝ!*°}�Ô�QC_¶VÆ_.
ÐZq-ØÅ̂~Wñ¸X

ZyÐVDbÆèZ<Øª]Z0îg6,XR�XÐVÅãCŠg³
zÏZzgz].6,ìXYV?„CÙZyqzVÐøg}ŠârÐƒÐ¤!g6ð
âŠ}{g`ƒD�Ô�¯ÔpsÔZOŠÔ›ÔpŠŠZg~ÔZzgzZÕÆ_.!*]
aZ™D�Xøg}Z].ZŠäZÚ¤!gè<ØŠgc*ÄHå�Z¤/W\̈gÐ
ŠBÂZkZ’Zðè<ØÅ!*i‚W\ÃŠ*~0*ñYäzZáÓxèZ<Ø~

Z�Ûi ‹ðŠ}ÏXT§bëZkgLÐ¤/z{ÅZzÑŠ��Zq-ÑÄ‚wI
ÆzWyZâV~gLåÔZÏ§bÓxè<ØZk¤/z{ÆŠgc*Ä™Š{g³zÏ
Zzgz].ÐZ.Š{™D�X
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gÎâ]ÅŠâ©d~
ŠârÆZ0+g7Í/õ E

G6ðâŠzVÅæŠÐW:~!â]ÅF,−™D
�qEgzR,Z$g.2.ç

E
GH¹Y@*ìX

%œ/~Z¡!ÂxgppzZáCÙYâgÆZ0+gZq-6ðâŠ{ƒ@*ì&
(ë�XtEgzR,Z$g-.ç

E
H»Š*F,+i%{ì&ââZ} seritonin §Wá)

(¹Y@*ìX§Wá',+MÆZ0+gƒ@*ìZzgŒVÐt monoamines)
ŠârÆZ0+gZz�;]Å¯6,W&gLìXZy~!*g!*gƒäzZà]V
Åw•ÆW(áï�Xpøg}ñçqÐ0ic*Š{Zë!*]tì
§Wá�Yg›¿Åo9LÐøg}pŠŠZg~Æ_."ÃÌNzw™@*ìX
Z¤/=â™~ÐïwŠc*YñÂ÷}Šâr~§WáÅlZgÁƒYñÏÔZzg
÷}�Yg¥~¶ÅzzÐ÷}Z0+gÂîg6,eTcÔmmZ6ÔZzg
ZCZgÅÝ]aZƒ$Ë�XZkÆ',@Z¤/=Z%M»œg¯Šc*YñÂ
Šâr~§WáÅlZg(,|YñÏÔZzg~ZLW\Ãic*Š{!*z‡gCk™ä
ÏVÇXeTcÅ5ZŠzc*]Ô‰6,ziq-Ô§WáÅlZg~ZŸ†™C�X
Z[Z#�W\{ñÙÐtÂ[7,|gì�ÂW\Æ',+M~§Wá
Æ7Í/õ E

G&6°²ÅgëgÐ^gì�XpZ¤/W\^QgìƒVÂt
lZg(,|™0*õ6°²ƒYCìXZ#W\¸g~zgil™D�Â§Wá
ÅlZg~ZŸ†ƒY@*ìX

Zˆk ìZzgt̄Æ (dopamine) z0*} e Zq-Zzg�gEgzR,Z$g.2.ç
E

GH

ÐÝìXøg}Šâr»z{z˜Vez0*}ic*Š{0*ðYCìz{E®Ò54øGJ

‰ (B@*ìÔZzgtpgZuÔmÔZzg¯] nuleus accumbens Z&À.2.ç GEEE)
¬CVÐw•~WY@*ìXtz{(ì�Ã†¯e6,LLŠz!*g{ÔŠz!*g{óó»gŠ¿
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»g™ŠÏÔ Š3CìXpez0*}Üs¯g‚V6ðâŠ{„7ìXt]VÅ
repetitive compulsive ÃíñR,w»]Ô!*g!*gŠCÙZñYäzZágzb)

(ÔXƒÔZzg‰ZdwÅ"gzuŠCÙZð‰»ñV~™ŠZgZŠZ™@* behavior

ìXEgzß¡ZzCgmäez0*}ÐXRZq-6ðâŠ}ÅæŠÐ
´45éGHI*Æ%ÉVÃzzîg6,bwHåXˆ~Z,VäZkÆ!*g}~
Â[èÔT6,™Ì¯ðˆXez0*}øg}Šâr~qzVÃZÌÆÒp
Ð¶KyiŠÌ™CìÔZ¹úc*VS:]#ìÔZzgAÅÂµgBbìX

epinephrine Wy~ââZ}EgzR,Z$g-.ç
E

HZ3"3«ç EGE+Zzg**gZ3"3«ç EGEy)
adrenaline (�ÔqZi+gbAZzg**gZi+gbA) and norepinephrine

(Ì¹Y@*ìXZi+gbAøg}ŠwÅŠPÁ~ and noradrinaline

ZŸ†™CìÔ…"u¯CìÔøg~ÂzÃ%Ãi™CìÔZzgŸÐÄ·C
ìXt…zzÂZ**ð�ÛZë™CìÔ…¸uc*±äÆa»g™CìÔZzg
‰Zz‡]ëÐ**enÆKã»x™zZCìÔ‰Zq-âV»»gZV™ZL
aÃnÐïÜX

(Zq-ZzgŠâ©6ðâŠ{ì�èIgÎâ] oxytocine W±h43ðGH¯)
~gZ‚¤/~»™ŠZgZŠZ™@*ìXaÅaZöÆŠzgZyâVÆŠâr~W±h43ðGH¯
¹(,~lZg~{g`ƒCìXŠzŠ|öäÆŠzgZyÌW±h43ðGH¯{g`ƒC

a6,%Ãi™ZCìX ìXW±h43ðGH¯âVÅŠzu~zZGVÃ−™ÆZkÅÂz
W±h43ðGH¯ÒÌyÆŠzgZyÌaZƒCìZzgÒúÆŠzgZy

ZkÅ{àlZg{g`ƒCìX
W±h43ðGH¯ŠzâVZ0s~ZOŠÔ›Ô½z‚ÔZzgĝŠ~Æ_.!*]

aZ™CìXtpsÁ™CìZzgÂîg6,øg}Óx�Y_.!*]6,µZW,eZr
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ìX�è<ØW±h43ðGH¯ÃZEw™YƒÔZkÆ;B~ZK̈yÆƒÐ
¤!gÔƒÐ¯Z0ÔZzgƒÐç**u_.!*]ÅãWYCìX

�X Šâr~Zq-ZzgnÆ6ðâŠ
#-�ö
GEƒD��è<ØÆaZë

(¹Y@*ì�øg~Z0+gzãZAy�XZ&+zg¥.ç
EEEin endorphins Z¹Z&+zg¥.ç

EEE)
•Åßg]~ŠgŠÃÁ™D�ÔZzgtzgilÔÌyÔŠgŠÔÍÔçÔñuÔÒ

úZzg%aÆg›¿~aZƒD�XZ¤/ËZAÆŠâr»DŠzhÆ
ˆç¤HYñÂè−Ç�ZkÆZ0+gZ&+zg¥.ç

EEEÆg$h42.ç GGFHÃuƒ‰�X
Z&+zg¥.ç

EEEÅlZg~ZŸ±ÃLLg3,i;ðóó¹Y@*ìXtZq-{mzzÐ¸g~
zgilÆˆaZƒD�X

øg}Z].ZŠÆaZ&+zg¥.ç
EEE»ZyZ`’Æa¢zg~åX¸g~zgil

¬xîg6,a^»!*)̄ƒCìÔeìz{Dg™gìƒVc*ZLW\ÃËŠg0+}
ÐXgìƒVXZ¤/a^µYñÂøgZŠârZkÆa»gƒ@*ìZzgZq-
ŠgŠ¿âŠ{�ÛZë™@*ìTÐ…Z(gZzģ]»Zˆkƒ@*ìX¸zzì�

(ZLŠgŠÅWy~u weekend warriors Z!ÄßÃ0*g‹VoäzZá)
Ð¦/gYäÆÌ̂¡oDgT�XZ¹ZŒŠyŠgŠ»Zˆkƒ@*ìX
ZÏ§bøg}Z].ZŠÌ¯g~ç}ÐôpgT¸X

Z&+zg¥.ç
EEE�YzZGVÃ¢o™D�Zzgez0*}ÆZyZ`~ÌæŠ

Šï�XtŸEgzR,Z$g-.ç
E

Hi~¬xìXZ¤/pCÙZq-»ZCºm»xìÔp
tZq-Šzu}ÆZyZ`~æŠŠï�XZk§bz{»Šù´z�Š~WD
�&ºm£œÆaZEwHYYìXZy~ÐZq-ÑèI
gÎâ]�X

Z¤/pøg}Z].ZŠEgzd~»D7gnpÔ̧pQÌZ,Vä
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Ë§bZ,ZdwÆùˆ́l™a�§WáÔez0*}ÔZ3"3«ç EGEyÔ**gZ3
"3«ç EGEyÔW±h43ðGH¯ÔZzgZ&+zg¥.ç

EEE»ZyZ`™D�XÓxçÑzV~èIgÎâ]
ÆŠk,0*ªÃKÅJ¸ì�ÃðZzgqZy»£7̈™$ËX

ìÔT»È religare »â~.¸„ÑHÂ religion Zôm,~Â
ìLL!*0+−Xóóøg}Z].ZŠäZ+èIgÎâ]ZXŠX2Väøg~Šâ©
6ÃZq-»Š§jÐ‡1~™1ÔTÐßvZq-Šzu}ÆŒÛd$WD
�Zzg�YzZÖVLƒC�X

Zq-ç0+Z:âjw~i0+{g!Æaøg}Z].ZŠä�Y¤/z{ð
KÔXÐ6nÆ)baZƒ‰X¤/zƒV~fZCZ%Ã]ZzgÚi¬]
aZƒ‰ÔqZ¤/i:HY@*Â7g}¤/z{»z�Šç}~7,YåXpZq-
�YâqÅwÐZ_OgZzg3,Z`øg}Zg»ð¢Š~7åXZ¤/Ãð�ÛŠ¤/z{
Å’ÆÜs»x™@*ÂZkÃ¦SgZ{6,ÑäzZßVÃtç{Ñhƒ@*å�}Zk
�ÛŠÆŠz„ZzggºŠZgZyÆÜsÃð»ggzZð:™,Xp**Šh+{¤ÐXX
%Š{Z].ZŠc*Š-@*XXZk�ÛŠÅwZ»ç™MhÔ̧ZzgxôZãÆ%Ì¤/z{Ã
'×h+¢o™Mh¸X

è<ØÆZW,Z]Æ wZ6, qDïZkGz2Ã¾e$ŠîìX
!*g}~Zq-ïÆŠzgZygZíåÆZzgZyÆ‚¹Vä¥xH�X
Ñ»ÃwZ»ç™Dz‰Ü1Z̄g~èI@Zc*]Š~‰̂ÔZ,VäŠzuzV

Š,XÑ»Ã1Z̄g~îg6, N Æ£«6,ßÍVÃß»ñVÅic*Š{JwZ
(HŠHåXè<Ø prime èIwZƒVÔ�°wZƒVZzgNzwwZƒVÐZ&¼-Bï

EY
GEG)

�XŒVŠz$½2.çGEEx»x™ N ÅzzÐŠzu}Šz¤/z7VÆ£«6,}JwZ
gì¸XªLLâ¯tZ[]ôZyóó»!5¿.ç GEExB@*ìXèIÑ»Z&¼-Bï

EY
GEGKYä6,
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Z[] ß»ñVÅwZic*Š{JŠï�YV�z{B��Z(:™äÐâ¯t
ôZy',ëc***plƒÇXŠzu}$½2.çGEEx~pDZŠZgÆ²:6Æ!*g}~
èIdq(áïìX

Zk§bŠ-@*ƒVZzgZ].ZŠÅð»k̂ÔZ¤/p)Åg~Ô�ZiáCìX
Zk»Z†xŠxQy**Šh+̧ÂVÐgZ‚‡ì™äÆaèIgÎâ]Åú
åXpgÎâ]~¬Z¤/**Šh+Zzg¤!g−VÃšc*Y@*åÂøg}Z].ZŠ¾
§bºm**Šh+Š-@*ƒV6,¢áWñÔc*t™Æ�%Š{Z].ZŠZ[Ì¤‰Ü
gnp�?ëzZ:èIo}ÆãCŠ~ÁÜJ-V‰�ÔªpŠÐ!*ÑF,
¤‰Ü»¦gÔZzgZk¤‰ÜÐgZ‚‡ì™ä»ZˆkÔz){X

W`Å§bZkz‰ÜÌŠ-@*f‚ÅaZzZgÔ̧c*Zk!*]Ãic*Š{4
§jÐ-V¹YYì�ŠârÆZŠgZÅ$½2.çGEEñVÅf~aZzZg¸X
gÎxZzgz].~pZ1V»™ŠZg

ªkì�øg}Z].ZŠäŠ-@*ƒVÃƒÐ¬pZ[~Š¬ è+ŒÛ
ƒÇXW`ëY…��pZ[øg}f‚ÅaZzZg�Xtøg~_.!*Ci0+7V
Æ!*g}~¥â]�ÛZë™Mh�ÔZzgët™D��ƒYìZy»¼

Èƒc*ƒYì:ƒX�Ûz[+ä¹å�pZ[LLÑÅgÅ!*Š(á„vu�Xóó
;]Å è p˜VJ-ëY…�Ôøg}Z].ZŠÃŠ/»gâCÙ+

;]Ìt7CMh��ë è œªŠø7[7¶ÔZzgøg}4+âCÙ+
pZ[YVZzgùŠÙ�Xpøg}Z].ZŠÌpZ[ŠÙÔ̧Zzgøg}
0*ktKÅz�;]ñ�Š��z{B¸�pZ[¹¤!gq�X

0*v,œ~I[~Š*-**EVä%ÉVÆaSà6¯
6zV Ð™[¸XßvZy (Asclepius) gÇÔ̧�ËÆŠ-@*Z#"54ø FGJ
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~ÎäÆaYD¸ZzggÎâ]ÔgzizVÔZzgŠ¬ƒVÆfg)pZ[ŠÚ
ÅÃÒ™D¸XpZ[~Š@ˆ¥â]Ãz{Ëc*!ÆaZEw™D
Z̧zgB¸�Š-@*ZyÆpZ1V~WD�XŠ*̂~ÌpZ1VÃW�ãD»
Zëfg=B¸X

�Zq-1ZK̈yŠ±V , ÔZzg¦g™ N ZK̈ãZg»~fgZú−Y
DÙZg‚wIZ�ÛiÆyZâV~Îc*ƒZìXZkÆpZ[~Zq-%Š{gºŠZg
W@*ìX„CÙZk!*]ÅÃð&ëGN7k)Xpt™heÅ&ëGNk)ì�pZ1V»

Ðz¾d$âjwZq-)%ð|ìX(áh+ËZzgŠ*»z�=qZzg
¤!gZ].ZŠÔc*ËnÆŠ-@*ƒVÐ½~ƒðì�ZkŠ*~øg~gÉð™
Mh�X

Z[fgZZk!*]ÃŠgCŠ*Æ!*g}~ª]iŠÏÆ¦gÐ5�Ô
‚B~Šz¤ZŠgZu(áïÙ)TÆ!*g}~ë¬„C`��t**Šh+
qzVÃJw™ä~æŠŠêì(ÔZzgŠ-@*ƒV6,¢Ñä»̄»gƒYñÇX

…LÌÇÇ¥x7ƒnÇ�øg}Š*Z].ZŠäƒÐ
¬Š-@*¾§bðKXƒYì�Š-@*ƒVÃŠgC¤!VÅVÆfg)
ÌðHŠHƒÔ‰Wv»Š-@*XWvZ[ÌŠ*Æ9èZ<ØÅgÎâ]~
(áïìÔ‰VwÆîg6,ñxoVÅ̂~XfgZøg}Z].ZŠ~ÐZq-»

�«!*gWv6,‡10*äÅÃÒ™g;ìXWvZÐ{à7Z:qÐƒ , ¦g™
Šzu}Ðz ÏXZkÆ´z{egZâðñŠp´VÔW>]VÔÎg`Ôe0+ÔZzg

¾d$ŠgCbCÙÌZkÆŒÛ[z�Zg~¸XŠzu}¤!g;CbCÙÅ
§b«â¯tZ[]−VÆç~FZzgZbZÌ(áï¸X

Š-@*ƒVÆW¸iÆ‚B(áh+pZ1VÆ´z{ÌZyÆ‚BgZ‚gpp
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ZzgZyJ-îÅpZé»ÌW¸iƒZƒÇXZ·¹pZ1V6,Zr™äÅOñZ¤/
-**EVÅ§bøg}Z].ZŠpZ1VÅŠ*Æ‚BYy1ú™gZ‚™**eTÔ̧Â
Z,VäpŠZKLL(á„vuóóyÅƒÏXZkaÐeì�Z,Vä[RV

ÉŠâVJ-g³ZzgeðwOäÆfg)z].Åqª¤g~™ä»§iJ1
ƒÇX‰gi+Z&++çÑzVÅ§bZ,VäÌZLW\ÃZµê™Æ

(5ƒÇÔTÐË sensory deprivation 2]Ðøzx™ä»§i)
Šzu}Åñ�ŠÏZzgCÙËÆ‚BZ£w»Zˆkƒ@*ìX

gzi}Ð:ÜsZˆkOW,ƒ@*ìÉZkÆ!*)̄Bc*yÌ¤g~
ƒYìX¹ÐèZ<Ø~gzi{gpp»ªìX(áh+ZkÅzz¦g(,Jä»
ZW,ƒXøg}Z].ZŠätgÎâ]Zq-îs²á~Z(gXÔZkŠzgZyZ,V

ÅlZg(,JäZzg¤/z{Åk\o~ZŸ†™äÅ!*-(ßY i äEgzR,Z$g.2.ç
E

GH

JàX
ªkì�øg~Ã¶ˆl™äÅ&¢AÃ)T»f™¬W[ è ŒÛ+

ì(Ô�Šh+~¦gZ]ÆúZK̈ãÃ¶»™ŠZgŠ÷[ìÔgÎâ]ÆŠzgZy
Šâ©6ðâŠzVä(,JzZŠc*ƒXZkÐøg}Z].ZŠÃ:ÜsZL%}ƒñ
**Šh+!*\ŠZŠZÉŠzu~â¯tZ[]−V6,¢Ñä~æŠBƒÏX

Šâ© CÙgÌ»Z®gZ+u¤/ñV6,åXÆ!*g}~ëY…��z{
6ÃOW,™$Ë�:ñuÔŒÔëW}w»]Ô”h+_.!*]ÔZzg‚B„‚B

‚g~ ’ÐøzòX¹ÏgÎâ]{àÝŠ¶zZàƒC�ÔZzgßv‚g~
lZg~ gZ]**!ÇDgT�XZ+”h+u¤/òÐŠâ©6ðâŠ}zZ�Û

{g`ƒ**ÑzqƒYD�X
øg}Z].ZŠäÂîg6,t¥x™1å�g³)Zzg‰¹WzgZâ(z].
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Åqª¤g~™Šî�ÔZzggÎâ]ÅæŠÐ**Šh+−VJ-',ZÓgZ„g‚ð
qÝÅY$ËìXtgÎâ]Zq-{gYŠ*Æz�ŠZzgZkÆZ0+gñ�ŠgzjV»

ìÔT»âŠ{ enthusiasm úZòo]ÌƒC�XZkÅZq-VwZôm,~Â
ìÔT»ÈìLLTÆZ0+gŠ-@*Öw™‰ enthousiasmos -**ãÂ

ƒVXóó
Ô:��ÛŠ6,ÔZzgZk§bgÎxÐ , gÎâ]ÆŠzgZy¤/z{6,Âz%Ãi™

¤/z{Å’Æ!*g}~ZëçZ*Zzg$�ÐXgÎâ]z{™C���ÛŠ7™
Y:t\ÆeZ{ßÍVÆaZq-6,ç**Šh+Š*Ô{mîg6,%Š{Z].ZŠÅŠ*Ã
‚tÑ$Ë�X

(áŠ~ tZ’ZðgÎâ]¬xîg6,i0+ÏÆZ%ZiÔ}aZöÔ�º)Ô
Æc*]gZeã•#äCc*ì�ñ�Š{ŠzgÆ!*¹ è Zzgñ]6,ZŠZÅYC‰XâCÙ

â0+{z“çÑzV~i0+ÏÆ%ZiÆa¢[âg™OñYäzZá‚i
çÑ} Zë™ŠZgZŠZ™D�XZknÅgÎâ]Æa¢[zZá‚iW`ÌCÙ

~OñYD�XZkÅ!*ª]»ÒÅ¡V~Z[Ì0*ðYC�˜V
6WäzZá¥Ãp+uZzgŠgŠ**uÔZzg‰Zz‡]$§hVÐ»ÒÅ
i0+ÏÐgzÙk™zZc*Y@*ìX©�ñl"ìFLH)Zq-n»"uYgq:g³(Ì
gÎxC�lzyzlÐMPìX

W`Æa²�AõFÐVz“Db�…Š*âè~ÄÝ»ñµ
�ÛZë™D�ÔßÍVÃZLXVÆgZizV~Ñq-™äÆagÎxZEw

(ŠgŠ**uZzgp+uƒ$Ë� initiation rituals ™D�XgzÙÏgÎx)
ZzgtZ,Šâ©6ðâŠ}{g`™C��\Æ‚Bg*Ã¢o¯D�X
ZknÅgÎâ]%ŠzVÃlVÆaWâŠ{™C�ÔZ¹zÃŠZg¯C�ÔZzg\
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ÆgÌzgzZ`Æ‚BzZÕ¢o™C�X
W7´ÆW!*ð!*°})Z'gÂ(IZi@*gõz‰ÜÃLLpZ[z‰Üóó

(ë�Z#Š-âÑðiVWk0*kä̃QCÔW:~±C Dreamtime)
ZzgŠ*ð™C‰XW`Ì‰ºmgÎâ]Ã!*CÙÆßÍVÐ7æ{g3
Y@*ìÔ@*�\»¢oģ',ŒÛZggìXëY…��Z'gÂ½â]DƒC
�Zzg¬xîg6,Zy~pZ[z‰ÜÆZ‚:ÇñYD�Ôlk¦gZ]6,̈gz
„HY@*ìÔZzg6(áïƒäzZßVÃŠ-âÑZzgŠzu~ZâÐ”gs™zZc*Y@*
ìXZygÎx~g³ZzgIÝYâgzVÅÕà(áïƒCìXZkÆ´z{@*1V
O**Ôr-VZzgßzVÃW:~”Z**ÔZzg‰»V6,Eâú‚iO**(áï
ƒD�X
gÎâ]�g’»$½2.çGEEx

øg}Z].ZŠÅèIgÎâ]àz‰ÜF)bi™C‰XFß
»gzVÃwZŠ}YåÔÚi¬]Zzg×zV»ieð&+YåÔ»ŠVÅ¶KyŠ„™
YåÔŒ“}Šzg™YåÔZzgZq-Z(Z3hZúŠ}YåTÅÜÂ
ƒCÔZzg˜VÀ:Z(ág}JwKYDXZkÆ´z{gÎâ]ÅzzÐDg~
YâgÌeg™¸vYDƒVÐX

ZyZ’ZðèZ<Ø~¸„ÃðèI§Zc*èIŠgY]7ƒDƒV
ƒDƒVÐXÆ0*k4u',Z;: + ÐXZy~¹Ðu™Š{%ŠZzgqZ+

ƒ‰XZ%z{W`À s nÅÇ}ƒVÐÔ�ˆ~(áâyÆÇ}~p
ÆèI§ZƒVÅ§bÆ)%ðŠ*Æ!xg‚V7ƒDƒVÐX

(~˜� The Faith Instinct æÖzi+ZKÂ[èIÓ)
�gÎâ]ZCá»i',Š„ZˆkaZ™C‰ÔZzgtpZéËZg™C‰�
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\Æ¢ŠZ]ÃfZC¢ŠZ]Ð—F,g3YñXZ#ë‚g~‚g~gZ]Ë
Æ‚Bï™**!ÇD�ÂëZLW\ÃZkÆ‚BZq-¢oÈï~
ÈJƒZCk™D�X

Æc*]»gkgeZkÃbÃ¾e$à@*ì�øg} èD WU*§ŠZ̀zg
z“Z].ZŠ˜V˜VYDÔ̧ZKtgÎâ]‚Bá™YD¸Xt̂~ÔŠk,0*
gÎâ]g³zÏZzgz].Æ¤/Š̃äg�X

Z’Zð¸V»W¸iW`ÐGg{DÙZg‚w¬ƒZXŠkDÙZg‚w
IigZ®)ZXŠ™àˆXZ¤/pW`Š*~¹ÁDg~Zzg¦™äzZá

(\!*¹a�ÔZ-Æ‡ì™Š{èZ<ØZã¤!g¸ hunter-gatherer)
�Z¹F,u7HYYåXOçë$+áÂ‚B~è<ØÌ$+wŠHX

ZK̈yigZ®)&ƒŠHXè<ØäñÈV»W}Z(g™1YV�
ñÌigZ®)ÆaZë¸XtgzZe$W`Ìi0+{ìX6,ZäèZ<Øä·g»

(¹Y@*åX·Še$~jBoc*Y@* Oestra qZgo**ÑzqHÔ&Zz$n.ç
JHZ)

ì�̀ÅÉð»qZgìX0*kZzzg�»¡ìX(ázzZz]nx»ñÌ»
ƒä»qZgìX|áäZyqZgzVÃZ7ZzgŠzu}qZgzVÅ^~
Z(g™1X

0*õDÙZg‚wI’k,ÆªÆˆâ¯tZ[]J-g‚ðZq-/g~
¿:g;XèI§ZƒVä(Ï̧ÂVÆ‚Bï™Š“54è

EE
GÎ**Ñzq™Š,X

èI§ZƒVZzg(áââVäJ1�ZyÆ0*k¤‰Ü%fóŠZg~Æ¶Ôª
z{**»ò»fóŠZgŠ-@*ƒVÃtÈ™ŒÛZgŠ}Mh¸�z{ÂÜs\x',�X

g³zÏZzgz].ÅƒÐ«gÎâ]�Yîg6,)zc*:ƒZ™C‰Ô
T~ÓxFZNÑ•H™@*åZzgCÙnÅŠgzÈ~»ƒYc*™C¶Xp
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àzVZzg�d$ÆªxÆîc*Š{¡È~Ñzqƒ̂X‰èZ<Ø~g³6,
0*È~ÎŠ~ˆYV�ZkÅzzÐ�Y)zZ]Åj,Z‚ÛZðƒC¶XZ%ë
W}w»]Yg~g�XZkÅZq-VwZsx~0*ðYCì˜VßvúiÆ
ŠzgZyZNƒ™9}ƒD�Ôr�Zzg>{™D�XtZq-§b»�ÛÙ
g³ìX

c*ËgzðÅ´la~Y™ŒÛ!*yÇ{Æ‚tsÔZzg(ñg!*ã
YÅŠ;ðJ-¤/cg+ 1960 Æ‚tá̂Zzg9}ƒä»©Š&ÀŸ/õ GGXc*Q
(Æ™ŠZg6,̈gÙX chant laÅÑHgÎâ]ÆŠzgZy;.™ŒÇä)

gzZîZ�ÛjZ%OlaV~Ç_5ÿFñuÅ¤‰Ü»Y,̂{³ÔTÅa,
Z�Ûjg³ZzggÎâ]~�X

ëŠzu}èZ<Ø~gÎâ]Å¤‰ÜãCŠ~îg6,ZkaŠÙ��
(9} Southern Baptists ZkÐps3c*Y@*ìX‰†!Z*©)

ƒÆÒ¿7™D@*�}}.Zt:Œ�z{g³™gì�X¤/YÇƒVÆ
Z0+gzZµ±Zka7¯ðYC‰�ßvZy6,$X-g8laV~Ä
¯ä»Ñtå�ßÍVÃ**WÐgz»YnXp‰ic*Š{_.!*CnÆ
Z½úV~ÄÌßÍVÃ**WÐ!*i7gÄ‰X

øg}Z].ZŠÆaÇ**Ô**OÔñuZzgw•ƒZq-¸X
ñuÆW¸iÆ!*g}~ZÃc*]0*ñYD�XHtŠzu}

$½2.çGEEñVÅf~aZzZgìÔTÅãCŠŠwÅŠPÁÆW}6,g¿ˆ?c*Qñu
pŠUg_“ì?eZgzy»ìwå�ñuZyÆÒOƒÆÃbÅ4+
VßV~ÐZq-ìX

LL~Zk6,!*]»™@*ƒV�ZK̈yÆW!*äñuÆ@*wZzgW}Ã
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#³ÅÂzqÝ™äÆaZEwHXñuÅ@*3ZyHz èèèè ¬U-
!F,+_.!*]Ð™[ÅI�ÃðYâgCk™äÅ&¢Ag‚rìXóó
eZgzyä–�ñuÐËZgƒäzZáF_.!*]»m›ÐìX

ZkÐZ’ZðèIgÎâ]ÆZq-ZzgUÅ§sŠ·yY@*ìX
è§] q- Z¹‹ÅgZ]au~g³»fgZ6,Z**gz\

\+AŸ/õ EGÔz{(˜VÂÑ
Ð5‡]ƒ$ËìXW\ÆIh+{�ÛŠÅ¤‰ÜÔëW°Ô™ŠZgZzg\Æ‚B
zÃŠZg~Yi»ZkÐ4ZzgÃy‚ñµƒYì?**aÔÇäZzgz].~

è§]ÅŠg¥x™ä»�{e:�X q- Åî67¸ÔZzgtÑ
Zôo

W\äŠ¬ƒÇ�Zq-Å´ZAŠzhÑzqƒäÐIZL
Jg6,™Zk»¶Ky¯@*ìXtŠ-@*ÐæŠÅŠgpZ„Zzg"ìÁ™ä»§i
ìX!*g!*wÆ�gîh~zzy8-,ç EGECÙòÑzqƒäÐ¬Zq-gÌZŠZ
™D�Xz{ZL;ðV6,N*C0*ƒegrÈ�Ô@*àOD�TÐCÙ
§s0*ƒeg)Y@*ìXQz{†0*ƒegÃZLæZjVÅ§sƒZ~ZYwŠï
�XZkÐZyÆZOŠ~ZŸ†ƒ@*ìZzg"ìÁƒCìXZknÅƒZg~
w»]psŠzg™ä»»x™C�Xh�Ûz[+»ìwå�è<ØçÑ}Å

(ìÔZzgt�¸Fg~ disorderobsessive-compulsive) ZCZg~Fg~
˜è<ØìXeZgzyäg*eð&+1åpZyÆ0*kz{WÑ]7¸XÅ
æŠÐz{ZÐ7g}îg6,™MhXZ[ëY…��ŠârÆZ0+g7ÈZ:

˜ãÆÂxñ�Š��"ì»™äÆaƒZg~ZdwuZ�xŠ¶”
�Xt$½2.çGEExèIgÎâ]~ZEwƒ™"Dc*ç}ÐaZƒäzZà

ìÃÁ™D�XtŠzâVq,i0+Ï»Ñi)�pøg}Z].ZŠÆŠzgÅ "
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ç**uŠ*~tZzgÌic*Š{ZëƒVÏX
ëW°ZzgZ£w

èIgÎâ]øg}%gEgZ4,)WsŠâ©úV(ÃZEw™C�Ô
X»-f™â,!*[~WñÇXZy%gEgZ4,»ZÝÑ(áh+ËY0+ZgÃ5
q,I~æŠŠbåXèIgÎâ]Zk»ÃZ+{ZVC�XZ#¹Ðßv
W\ÆZgŠ¤/Š**agìƒVÂ**OÂƒY@*ìX%gEgZ4,ëW°ÅzzÐ
Z(™ä~æŠŠï�X_543«ç HGEEe),÷jw~ÅYäzZàïÐ¥xƒZì

�¸g~]VÆZEwÆ%ëW}w»]Ð¬zyÆZˆk~ZŸ†
ƒ@*ìXW\Z¤/oŠò™gìƒVc*ŠzuzVÆ‚BŠxÐŠx5™̂gì
ƒVÔŠzâVßg‹qw~W\ÅZL‚¹VÆ!*g}~ÎaZƒCìX

Zk~¸g~]V»¿Ì(áïŠ,ÂÎä6,–§zZàªaZƒ
YCìXZ¤/ëW}w»]~¸g~]V»¿(áïƒYñÂŠgŠOÅ
',ŠZ“~ÌZŸ†ƒ@*ìXW±i«çEe-Eg;Æ‚bŠZâVäZq-ŠN
Š"~ÏgZâV»Z!ZzgZNÏ`ä»x@{HXŠ"~tŠÚÅ
ÃÒÅ¶̂�ÏgZy¾Šgú™D�X¥xƒZ�Z!ÏgZyÅŠgŠ
',ŠZ“™äÅ&¢Aï™Ï`äzZßVÆ£«6,ÁƒCìX¤/z\Å
u¤/òÆŠzgZyZ&+zg¥.ç

EEEÅlZg~ZŸ†ƒY@*ìXëY…��Z&+zg¥.ç
EEE�Y

ÈÌVÃL™C�X
fgZze6uzZîÆ!*g}~Î8/õ FGÔ�:ÜsZyßÍVÆa�

z;Vñ�Š¸É7g~Zq-±ÆaZ•ðZëñµåXtzZ§°xŸŠZzgË
f™ìXZkŠzgZy¹ÐßvJqÑ] è.Þ Úi´Æ:ƒäÅzzÐ‡

~ZN»x™DÔ̧ZzgñuÔg³Ô½Ô¸ðeg}ÔZzḡ]Ð¯Z0+zi
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ƒD¸X
tq,Šâ©6ðâŠzVÃ'×h+¾e$ŠîƒVÏZzgâjwZzgëW°

ÆZW,ÅzzÐZ¹'×h+ƒZBƒÏX
gÎâ]Å!*b¤/ÄÅ¤‰Üë;ðjwÅ3Mg~~ÌŠNMh

�ÔT»Ñ¥Ã#5Æ£«6,�™**ƒ@*ìX
ÍÅYŠzð¤‰Ü

ÈgZq-Šzu}ÅŠN¸w~¹z‰ÜÜs™D�X(áh+ZkÅ
ZÝzz¡Zzg�NâgäÐ}(,|™ìXØZ@Ð¥xƒ@*ì�ÍÐ
W±h43ðGH¯{g`ƒCìTÐ�YzZÕÆ_."»W¸iƒ@*ìXZ&+zg¥.ç

EEE

N ZkÃ'×h+¢o¯C�XZ¤/W\Ëúg]ÃZq-Z+ç**ußg‹qwŠ3
Z#z{Ë»;Båóƒñ:ƒÂZkÆŠâr»ZÑÞ**òzgz×ƒYñÇX
tzpsÃNzw™@*ìXz{psiŠ{ìXZ¤/z{ËZb»;Bñ}ÂZk»
psËuJ-ÁƒYñÇXZ¤/z{ZLÑ&ëGL§]»;BåóÂpsZzgÌic*Š{

Æ ÁƒY@*ìXic*Š{Zë!*]tì�úg]Æps~¶ZkÆZL‚¶
‚B©]ÆÚƒÐƒCìXZi©]Ðps~ic*Š{¶WCìX

Z ÍÐŠârÆ_.!*C%Zœ/jy~WYD�ZzgZk§b…
Ãi™ä»ñµïY@*ìXŠârÍÃZkZ(ág}Æîg6,©8ì�ŠzuZ¿
1úZVä~æŠŠ}ÇX

ZK̈y6,Z'.3ï J
GHYâgzV~ƒÐic*Š{¬zy™äzZàâq�ÔZzg

ÍÐøg}öVÆŠâ̈V~ïV™»x™äÆ©]'×h+	}
ƒD�XZq-ZzgïÐ¥xƒZ�!*g!*wÅz{ŸTÆîh~Zq-
Šzu}Ãic*Š{gD�Ôic*Š{»x[U*"$ƒC�XZq-»x[(á^Æˆ
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ÅlZg~ZŸ†ƒ i ;B6,;BâgäÔ#6,zŠ¶ÔZzgŒYÐEgzR,Z$g.2.ç
E

GH

�X Y@*ìÔ�!*b¬zyÔq-3ÔZzg¤/z{ÆZ£wÆZˆkÃ(,JzZŠï
Zq-iâä~øg}Z].ZŠä)Åg~îg6,z{6Šgc*Ä™à¶�

ZOŠÔ›Ô¬zyÔZzgZôgÃ¾e$Šî¶XZkÆˆÐëäÚF,¹Å
ìXt"u¤!g6ð¬5]ZŠgZÅ$½2.çGEEñVÃÂZ**ðÐ©g™Šï�X
Ðâ¯tZ[]	Z+~‰�X-Vè<Ø»W¸iƒ@*ìX

Zq-gN*‚Š/
Zq-xÆaËÆ!*g}~ÎvTÐW\›™D�ÔZzg

XQ ,™ XZ[ZkxZK_.!*Cqª»‹t , Zk�ÛŠÆaZL_.!*]6,̈g™
Z#W\ätÐVé™ ZL!*iz6,izgÐªBTÐŠgŠƒäÑX
XZ¤/W\ÆŒÛd$ÃðZzg N BÂQJ9}ƒVZzgÑRƒñZq-ŒÇ

ñ�ŠìÂZkÆ¤/Š!*�×b™Š,ZzgŠzâV**aÇ**Ñzq™Š,XZ#W\
Ç**»™BÂŠz!*g{eöBXZ[ŠB�W\ÆŠgŠÃ',ŠZ“™äÅ
&¢AXìXW\Zk�ÛŠÆ!*g}~HCk™D�?W\ZL!*g}
~HCk™gì�?

)ZLZk7,zÏÃÃZ0+Zi™Š,�W\Ã9Å~ÐtƒwQ
™DŠNg;ìX(

Z#~ßÍVÐt™zZ@*ƒVÂ½ãCÙZq-µp~g7ĝ™@*
ìXZygKÏw~W\ÃŠârÆZ0+gEgz¡p=VÆ!*g}~è
¸ì�ŒÔÍÔZzgëW}w•ÅzzÐaZƒC�XZzgtƒ¼Üs
PwVÆZ0+gZ0+gƒY@*ìXfgZ¦g™,�Z¤/W\Z�ÛiÆyZâV~c*
W7´ÆŠ¤V~t»x‚g~‚g~gZ]™gìƒV!
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Z¤/W\LËgZu{^~‰ƒVÔ˜VæZb**!ÇDZzg
ØZD�ÔZzgW\äZKgÍVÆZ0+g«CkÅƒÂW\ägÎâ]Å
¤‰ÜÅx@{HìX

øg~ §]ÅZqYi»e:ÌƒD�ÔZzgt!*] èq- gÎâ]Ñ
ZK̈+M»Zq-ZzgUì&è<ØZEw™@*ìX
gzââ~›

øg}gzââ~©]Šâr~ºm_$©3ð EGGVÆ!*)̄6,zZym_
�XÒpZéZk»W¸i�ÛZë™CìZzggzââ~›ËZq-¿Æ‚B
¢ozZÕaZ™CìXè<ØZkqÐZ.Š{™Dƒñgzâãmð

�ÏX×kÆ , ™@*ìX›yßZÐz°{HY@*ì�Z¹¼A~jg
èIgÉ4c*¯ä¹å�úgÂVÔ{mîg6,.Zg~úgÂVÆapŠ¿ú

ÏX N WzgàCÇìÔYV�z{¼A~Y™jgzVÐic*Š{@0Y
Z¹J-$Š~YCì�¼A~Z¹{ØØCÙ‚ƒÇX%Š

pŠ¿úWzgzVÃ(@.ç EXGOjgzV»z°{(áh+›Ðic*Š{ƒk»1ìÔ�%ŠzVÅ
ÒpZéÐZ.Š{™CìX

Šzu}èZ<Ø~Ìgzââ~›ÅZqÃ(,}eä6,ZEwH
Y@*ìXæg¢(ÅVwBXZyÆqw„~(áùƒäzZáèoÐè
¸ì�z{}Ð(áŠ~™äÅ!*]™C�XŠg|ŒÛzÈz«~âVÅ
la~ËqÅ½d$(áŠ~Å§boðYC¶ÔZzglaÃ4ÌŠc*Y@*åX
©�W`ÌâVÆ¹Ð�ÛºZLW\ÃLL}Å™IóóBD�ÔZzg
Z’ZðgÎâ]Æñî6,(áŠ~Æ]kêYD�Zzg(áŠ~ÅZùáVŠ~Zzg
àYC�X
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ÆŠzgZyZq-'×ZO®»g�1 God of Letting Go Kz~6,Zq-Ø
Î´ZÏs™C���ZãÆiâä~ÒpZ÷]~fÆa}
ÅZq-¦k,ZyÅ(,~æŠH™C¶X

!*[Îx~èÃgzZÕ»Âxgzââ~©]~½7g§jÐz
©8ìXëpZéÐ”h+gzââ~�ÛFÔZzgQ_.!*C›»™̂D�Ô�
zZÕÆÂx»Wy~%³ìX
zZ−Z:uât»g~

ç Z0sÆŠgxyãCŠ~�ÛtÜså„³7™DXZk�Ût»
(Parental Investment Zq-ºmgzbÐƒ@*ì&zZ−Z:uât»g~)

¹Y@*ìXZk»mZk!*]Ðì�¾-»aÐic*Š{;CÎƒZzg
_.!*Cuât»g~ìX

Z̈KâV ic*Š{F,ZâZq~âŠ{ZzÑŠ6,ic*Š{uât»g~™CìXVwÆîg6,
Ï ~úg]½ZáÐ½7gú»g™CìÔTÆaZk»g3ZkÅÂ6~i0+

ÆCÙâ{»g~™@*ìXQz{aÃââ{ÃÄ~gBbìÔQicÆÂ$¿
[C Ð¦/gCìÔZzgaÃ',ÎVŠzŠ|öCgSìXâVaÅZ•ðic*Š{7

�X ìXZkÆ£«6,%ŠzV~ZkÅ7P4xZzg0*õ4
%ŠZzgúg]ÆŠgxya6,uât»g~~i}W�y»�ÛtìXa

ÆaZƒäÆf̂[ÆF,¹c*CçÑzV~ÌZkÅŠN¸wÅfó
ŠZg~úg]6,7,CìX!*\LLaÆ7G,}™s™@*ìÔZzg'Ôpt
ic*Š{F,úg]ÅfóŠZg~ìX

ìÔ ZkagzbÅuJ-z{-TÅƒÐic*Š{uât»g~ƒC
z{Zk!*]»ZN[™Cì�z{¾Æ‚B5\™}X¬xîg6,t-âŠ{
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ƒCìXÂ6ÆyZy~âŠ{Å%è¹ìXz{-TÅ”VÆçA
~ƒÐÁuât»g~ƒCìÔ�¬xîg6,3,ƒ@*ìÔZÐZLQCâŠ}Å
’ÆaZK-ÆŠzu}Zg»yÆ‚BâŠ{J-g‚ðqÝ™äÆa

J£™̈**7,@*ìX
ZK̈âV~§»]Å§sÐúgÂVÃŠ~ˆZÌZzgZN[Å

¤‰Ü%ŠzVÆaZo»!*)̄µìÔTÅzzÐz{ÚZ,N}
eð&+DgT�XÆfg)úg]ÅÂ66,º‡ì™ÃXZ,NzV
~MZÑiŠzZYÔúgÂVÃucJ-',µZzhJ**ÔZzgzX:§jÔ}úgÂVÆ
ú™zZ**z){(áï�X‰èIc*�ÛºzZgZ:lV~%ŠZLwp6,ì
0*äÆẐyÅúgÂVÃŠÔÅW\VÆ‚tÒic*ŠC»¶K:¯D�X

Zk!*]ÃúgÂVÆ£«6,%ŠzVÅic*Š{(,~ZoŒY@*ìÔqÑV
�ZkÆú̂gÂVÆâ¸6,ZL\~Ì‚g~/Æaá»\µY@*
ìX¸ŠZraÆ‚~Ì–ƒ@*ìX

eð&+ä q-izYçÑzV~ÌÔ˜VŠzâVZ0s~ñizVģ
Æaic*Š{£¨ƒ@*ìÔè<ØZëUƒ@*ìXfgZgzZî|ð(áŠ~Å½d$
6,̈gÙ:LLTÃ}.Zä�hZìÔZÐËZK̈yÃ:ÂhäŠ,Xóó

ŠzDÙZgâ~Zk,~iz**»ÒÆ¥6,ÅYäzZàïÐZÏsƒZ
�%ŠzVZzgúgÂVŠzâVÃZ#ZyÅZK-Æ6,æZ�ÛZŠÅ£zk,Š3ð

ZyÅèIZˆ‚]~ZŸ†ƒŠHXzZãgì�ZK-Å£zk,Ô:� IÂ
#³ÅXZkaZ#ÂÑ&ëGL§]Æa£¨ƒ@*ìÂè<ØÌ è-
yZy~WY@*ìX

¹ÐèZ<Ø½6,¹ic*Š{‡™D�ÔZzg¸Zk!*]ÅŠ?
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ì�èZ<ØpŠZK̈yäðK�X
ŒVJ-ëäo}ZzggÎâ]ÆãCŠ~ZbZ»f™HìÔZzgtCc*

ì�t¾§b_VZŠgZÅ$½2.çGEEñVÅf~aZzZg�XpZ[øg}0*k
ŠârÅ£zk,ÐqÝƒäzZáØZ@Ìñ�Š�XW�Z[ŠÙ��
ŠârÆZ0+gÄÝÐHÃW@*ìX
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Z}ZZyzZß
aZzZgÆîg6,}.Z»Kão] ~f

LLZkz‰ÜwqwÆaHZëƒ@*ìZ#ZK̈y”V
ÆŠgxyyZƒXóó)eg²eZgzy(

aZzZg{™)Zë4ìXZ(4ì‰tÃð$zgc*"zw ~Âf
_$©3ð EGGV ÏqƒÔpZÝ~!*]ZkÆZ«ìXVwÆîg6,rZzg7,−Zy

Åf~aZzZg��ËZzgÑÆaðÅ‰̂Xøg}Šâr~7,"
™Æ�ñ�Š7�Xpøg}0*kŠzu~_$©3ð EGGVÆ´z{ÓCðÔi!*yÔ
ä́ÎaÔZzg;ðVÅšw»]Æa‰ñ�Š�XtÓx_$©54è EGGGZk

Z#ZK̈yärZzg7,−5Xtøg~âqÆƒ N z‰ÜZNw•~W
ÐZëpDZXŠ¶X

qÂV ZÏ§bñuÌÂîg6,i!*yÅf~aZzZgìÔYV�Zk~
Zzg!|.3ðGVÃW}~Ñc*Y@*ìZzg@*wãCŠ~îg6,ŠwÅŠPÁÐàˆìX
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ËpDaZzZgÅZW,5+k,~Å¤‰ÜŠø[ƒÂZCÃðIh+{Œ[Ô{mîg
6,Z(TÆ‚B¼c*Š,zZhƒVX

è<ØZq-¤!ģ]ìTä@*gõÆŠJg}ZzgZÐZŠ~gz-V»
gc³HìXZÐf~aZzZgìÐZkÅ¤‰ÜÁ7ƒYCÔ{mîg6,
Zkßg]~�qDîC_¬Zk¤‰ÜÃ'×h+ªCÙ™D�Xqw~K
YäzZàïÐøg}Zz6,è<ØÅâ¯tZ[]¤/ÄÆ!*g}~iZzg
0¤ØZ@‚tWñ�X

eúguÆEgz!*Çß¡Zzgô°ßy�Ûië�LL¼öøg}
Šz»âVÆŠgxyzZµìXóóEg‚bZzgŠâ©£zk,Ð¸!*]Á™‚t
WCìX

Šâ©ïZzgè<ØÅŠ*»¸„ƒÐ�g**xâ¡6,ò»ìÔ�
YÐLL}.ZðxóóÅ 1980 ”ZÅßg&4jè GEIE-Eg;Æ;]ŠZy�Xz{

æŠÐŠ!*]™gì�XßÍVÃZq-@*gq-Zzg{ñl#}~èŠc*Y@*ìÔ
ZyÆŠÚZzgGgÅ&¢AØ™Š~YCìÔZzgZyÆu6,Zq-xgÄ

(ÃïÞÆ temporal lobe Šc*Y@*ì�ZyÆŠâqÆYÑ{)
fg)Z&¼-Bï

EY
GEG™@*ìX

Š"~(áïZ�ÛZŠLLËŠzu}óóÅñ�ŠÏCk™D�XZyÆ
fZCZzgpD:©Æ_.tZ�ÛZŠZkLLñ�ŠÏóóÃËâ¯tZ[]�c*Ë
èI,Ð̈™D�XúgÂV~tŠ/%ŠzVÐic*Š{»x[ƒ@*ìX

6,ò»Iì�øg}Z0+gÃðxZzgzZufZCZˆk7ìÔZzg:
„…Šâr»ÃðZ(zì˜VÐtZˆkYÒƒXŠg|ŠârÆZ0+g
FZ,{��øg~fZ]»Åg~Zˆkð™ä~æŠŠï�XYM
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z‰ÜŠâr»!*c*Vz¸̈gLì�i!*yÃNzw™@*ìXpsÔeTcÔfZC
ÜÐZq-ZŸ° óó œóÔÁWxÔpy~ÁØ¤/ÅÁlZgÔc*LL}.Zðx

Æ̂~WDgƒ@*ìX óó fZCZˆkøg}ÑÅg~ŠgW@*ìÔ�LLŠzu}
Cgwß),Æfg)èIŠ"ÆZˆkÅZ&¼-Bï

EY
GEGÜsËŠ/Ç{

ÆZ0+gƒäzZÑ»!Û/7ìXCgwß),:Üs1%É}.ZÅWzZiGg
ÆèIZˆk~ÌZë™ŠZgZŠZ™C�XëZLZ0+gÅWzZiÃtÐËZzgÅ
WzZi™Mh�XF',ÎVÐZk!*]»x@{HŠHì�Cgwß[Å%Ï
ÆDgZ�ÛZŠÃ¹”h+èIZˆkƒ@*ìÔZzgZ,%!ËèIƒD�X

Â0*wZ#ŠwYgìÂ̧eìZ¹vu6,%Ï»Šzg{7,Z
ƒXtÌeì�Š*ÆZèZ<ØÆ!*ã%ÏÆ%!�XÂ¢(
WsZ-ÞÔAŠzgŠz2$©hÀö GEÔZzgâgË6,z„z){ÃCgwß[Å%Ï¶ÔT
ÐZyÅÂzè<Ø6,%ÃiƒðX

Å Z%MÅN*é83«ç EGEÍ-Eg;ÆeZËZhg-E',väâVÆŠâr
Š¬™DƒñÔgZÖVÅ%ZÕÆŠzgZyÔZzgŠzu}Z�ÛZŠÅz].ÆZqpV
~£zk,à�XZyÆ»xÐZ0+Zi{ƒ@*ì�Ë�ÛŠÅZ+_.!*CqªT~
z{ZLW\ÃLL»Ñ]Æ‚BëW}óóCk™@*ìÔ»mŠârÆ�Û"5ÿ

EHß[Å
cZ?ß[ÅÁdqÐƒ@*ìXŠârÆt{Z+ N ic*Š{dqZzg!*

¥â]ÃÜ™D��…ZLâjwÆZ0+gZCç™ä~æŠŠî�Xt
{…CD��øgZŸ¹V»ƒ@*ìZzg!*¹Š*¹VÐÑzqƒCìX

Z¤/6,�lŠ¬ƒVÔ%ZÕÔi%æGL̈ˆz]ÔèIñuÔuÍìV~
oY]7,"ÔZzgŠzu~‹VÐŠârÆZk{Ã2CF,−gzuŠ~YñÂ
ŠârÃpŠZzg)ÔZ0+gzãZzgÛzãŠ*ÆŠgxy�Ût™äÐ!*ig3YYìX
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Z#ŠârÆZk{ÃÛzãŠ*Ð2C¥â]7�ÏÂ�ÛŠZLW\ÃÀ»
zCk™äÑÇX

…tì�ZknÅï~¸]ƒC�Ô‰xê
™ÑC ƒñßvÔ"54è

EE
GÔ

9)4gö
E

GÔ%ÏÆ%!Ôìz[Ôz){XVwÆîg6,
9)4gö
E

GZzg
(ÂZk»Z«zZµƒ@* glossolalia |ðZ#pŠ»g§jÐ1s�)

ìXZkñî6,�Û"5ÿ
EHß[~ÁdqƒCìÔTÅzzÐNzw»ƒä»

Zˆkƒ@*ìÔTÐZKfZ]Zzg}.ZÆŠgxym»Š/ƒ@*ìX
Y~Z%MÆDZXk^WsƒÆi%æGLZÈxZq- 2009“

Â[(áùƒðTÆ'Šá-kQØ÷Zzg0*õŠzu}>¸X
The Cognitive ) óó Â[»**xåLLèIo}ÅZŠgZÅZzgEgc*CZ‚k Zk

(ZzgZk~è<Ø and Neural Foundations of Religious Belief

Æf~aZzZgƒäÆi',Š„ØZ@Šb‰¸X
Zkï~ßÍVÆŠâ̈V»¢5½k5ÿ

EEIEZ*WgWðÆfg)‹tHŠHX
ï»gzVäZyßÍVÆ‚tè<ØÆ!*g}~FÒ**]7,|™‹ñZzg
ZyÐ¹ŠH�z{ZkÐZ·tc*Z%s™,XZ¤/pŠârÆZ0+gÃðLL}.Zð%œ/óó

z„� 70*c*ŠHÔpEgzZ!-B5ë GEEYÆfg)¥xƒZ�ŠârÆèI,Mzg¾
�f‚ÆÃbÔ+MÔZzg_.!*]~ZEwƒD�X

èIZzg)èIZ�ÛZŠÆ}òÆ».ÞÐÒ**]»‹t™äÆ
§T»g~Ãð�Ût70*c*ŠHXèQÃðZµ¿7ìÔtZ-Šâ©,M
zg¾Æ‚BÝì��YZŠgZu~ZEwƒD�XèI	Z+ZipŠ

7aZƒDÔZzg:„t»Š�XZkïÐ¤!gØZ@X��èI	Z+
YäTäZzg¬x�YŠâ©u–Zzgf6$½2.çGEExZEw™D�ÔZzgt$½2.çGEExZy
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_VZdwÆ1¿™D�X»¬f™HY[ìX
Zq-ZzgqDï®‹käÅZzgZ,VäÌZpZ*WgWðZEw

™DƒñèIZzg)èI»Zkz‰Ü‹tHZ#Š"~(áïßÍVÆ
‚tèIZzg)èI)bgÇ‰XèIßÍVÆŠârÆZy”VÆ
Z0+gic*Š{dqÃWð�Ù|#ZzgZk!*]Ð0¸�Z�ÛZŠŠb‰ñZŠ

ÃZLW\ÃùŠÙ�Zzgù7™D�X èsÐ
%gEgZy

%gEgZyëƒÆŠâ¨V~ñ�Š�XZ¹ï»gzVäZ·¹
(ÈgzV Macaque ÅŠ;ÇV~î») 90 YZzg 1980 îg6,Šgc*ÄHå�

6,ï™gì¸Xˆ~ƒäzZàïÐ¥xƒZ�tZK̈ãŠâr~Ì0*ñ
YD�XZyEgZ4,ÅŠgc*Ä].h+Egz‚bÅZëF,+Šgc*:V~ÐZq-
ìXtEgZyZkz‰ÜdwƒD�Z#ÃðYâgÃð÷uZ�xŠêìZzgZ#
z{YâgËZzgYâgÃz„÷uZ�xŠïƒñŠ8ìXtEgzZyŠzuzVÆ

ƒVXOçtI gzbÅZ,Ü7™D�‰z{pŠZk¿~zágì
zZªŠg„ì�ÈgÕwƒD�X

ZkÃZq-VwÐzZã™D�XZ#W\ZCŠZc*V!*izQVD�Â
;BÅw•Ã N §sÆz{EgZydwƒYD��ŠZ N W\ÆŠârÆ!*

N Nzw™D�XZ¤/W\=t»x™DƒñŠBÂ¸EgZydwƒY
;B~e¸/YñÂ N ÐZ¤/pW\»ŠZc*V!*iz‚•ìXZ¤/÷}ŠZ
ÐXZ¤/W\=ŠBÂ N ŠârÆŠgŠzßw™äzZádwƒY N ÷}!*

ÐX N W\ÆŠârÆ¸{w•~WY
pW\ÃpŠtŠ/™äÆaŠgŠCk™äÅ¢zg]7ìX
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Z¤/W\ËÃCbN*°a5ƒñŠBÂW\Ìi!*y6,F,lfZBCk™,
ÐZzgW\Æ-~Z,„0*ãWYñÇ‰W\pŠz{N*°akgìƒVXc*Q
Z#Šzu})×VágìƒVÂÃÒ™,�W\)ð:BX

#k»ñVÆaP{¦™äzZát!*]B�Xz{Š*~
Â(áh+ËÆ»y6,�VJ-:g8Xp , ÈuÆ!*g}~Z°ZŠzÑg7™

ÂßÍVÅ§sÐP{Š¶Æ N Z¤/z{ÈuÐ&+JwËaÆ¦k,Š3
Zk**](,|YD�X

Y~¬~ƒäzZái²áÆˆŠ*½ÆßÍVäŠw 2010

Åw™P{Šc*åYV�zc*äi²áÅn{»g-VÅƒÜu£zk,íÅ
‰Xëƒz{ŠgŠz§Zzg',!*Š~Ck™MhÔ̧ZzgOW,+ÆæŠK%g{7
Mh¸X

ZÒ¹Y@*ì�Z¤/è<Ø:ƒ@*ÂëZÜtÐ¬g~ƒDX%gEgZy
ZkìwÃgŠ™D�XëÇsV~ŠzuzV»ŠgŠCk™D�ÔZzgtøg}
Z0+gĝŠ~ÔŠÄÔZzgæŠ»ZˆkËZg™@*ìXøg}ŠârÅ‚|#~ZÜª]
(áïìXè<ØZkÃZEw™@*ìÔZzgÅg~c*)Åg~îg6,Zk§b',|ì�
ZkÐ…f6Ôàc*YnX

Ä|ða�q}ÅQšMÅ£zk,ŠÚÃQ�X¹
Ð|ðB��z{ZkÆ¬Š~ƒYD�pØZ@Ð¥xƒ@*ì�z{
Z#ÌZÐŠÙ�ÔZ¹ŠgŠ»Zˆkƒ@*ìÔ‰Z¹Ç6,rVÐÇh
Šc*ŠHƒXt¦k,øg~ãCŠ~ZÜ¹&6VÃ¤!g§jÐZLÑÆa
ZEw™CìX

�gZŠZ»gz@Ze$»géµ4jè
YEELLgzZîóógzðÅ´|ð�XZ,V
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Y~“WzZà™Š~&4jè FGIEWsŠ~™Z$~½7g 2004 äZkgDy»ZK
ZEwHÔT~ŸŠÆZãpãoøŠ3ñ‰�‰|ÇVäÌZy
6,Z‹ZnHXéµ4jè

YEE6,·ŠŠ#»Z²ZxÎc*ŠHZzg¹ŠH�Z,Vä™~ŸŠ
Š3™èI	Z+Ã'×h+	Z™äÅÃÒÅìXZk™Æ!*g}~ŠzŠ*zm,~

`0_�Zzgt™Zq-zd$‚V$6,ÌŠø7[ì˜VZkÆZ0+gŸŠ
Æz{oøÌ(áïK‰��m~7ÅYäzZà™ÆZ0+g7¸Xt
™laV~(£œÆaZEwÅYCìX

(ÌƒZ Stigmata ‰†ãuJ-èIßÍVKãîg6,_5À)é HYN*)
§b ìXZk~ßÍVÆ;ðVÔczVZzgUƒV~6,ZuZgîg6,Q[}Å

ªktì�Zy è+ ÆinµYD�XZ¹¬xîg6,zà¹Y@*ìÔpic*Š{ŒÛ
�pŠZy »ÑÅg~ŠârQ[}Å¦k,ÃZã¤!g§jÐCk™@*ì

x@{HìX ÆŸ6,inWYD�XŠârÅZk¤!g&¢A»‚bäÌ
tÌeì�Z,Väz].Åqª~ŠZ·c*)ŠZ·îg6,pŠZLW\Ãin
ÎñƒVX

ï»g].h+Eg‚b6,»x™gì�@*�t è Zkz‰Ü¹Ð‡.Þ
ŒYn�ŠârèIìÑ]ùaZZzgJw™D�XZq-Šyøg}‚t
è<ØÅEgz‚bÅå¦k,WYñÏX¢c*$+k,Z(ƒ****¦/k,ìX
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}'+£é
G

gZZJy:1Yñ
Šâ̈VÅF,šM

LLDÆOñ˜ªic*Š{ZOŠÃÀŠîì:z{�¹Á
Y…�ÔizgzØgÐŠúò™D��‚btXc*z{

Xi7™nÏXóó)eg²eZgzy(

~Z%MÆ‚.zi%æGL{gzZzgœZgCZyzZgz@8545ë EGEE
Y

',Zí 1918

YÅ¤/ñV~ 1925 äZg»ÆÜsLL@*ŠÄ%vóókBÑzq™Š~XtkB
gc*„&454gö

HGEGÆ�gló6,»ƒð&j:R,Zb¹Y@*ìXpZkÆ
ŠÃqä÷ek,zä',ZíÃÍZƒVÆÂ}~Wä èV !*z�ŠZg»7%ZXz

Æa¹ZzgQ',ZíÆ!*ª6,FFŠÑbÃN/N|:™ÆgÄŠc*Xt̀b
Z%O‡âã@*gõÅxF,+̀jV~ÐZq-ìX

',ZíZkŠg*ƒZ�0*õŠy%̂ŠHX
Yyj:6,Z²Zxå�Zkä&454gö

HGEGÆ=‡âyÅÜszgi~Åì
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TÆ1u»g~jßV~LLËÌÃb�!*ª~Š~ƒðZK̈yÅWÃ¹
ðÃgŠ™Æt7,Jñ�ZK̈y−ŠgZÆYâgzVÐZg»5+k,ƒZìóó6,

0*È~ÎŠ~¶̂Xtêˆ~™c™Šc*ŠHXZ¤/p',Zí°Zr±ZðÛAŠH
pZÐWy»gkB~“ƒðX

p(,~kBZÌYg~ìX=‡ây½ãe:‚wJ-**Çg;Zzg
Y~Zq-ZzgZ*Šä 1967 Zg»7,JäÆ‡âã)b§Š»Dggì©�

Å«F,ç»–gZfeƒñZÐ½™Šc*X M Z%OW
^ Æz‰ÐZ[J-Zg»7,JäÆÜs¾{(,}lâ] Y1960

!*izÐmgppzZßV N `�ÔX~ÐŠz4*ÃĝJ-ãXèIŠZ
ätÈ™Zg»Å½Ãð~ÐUäÅÃÒÅì�ðÅ‚bZzg¬Z

(ÃZg»Æ‚B‚B7,Jc*YñXpZ#Ì intelligent design ð)
tX°ZrŸÅâ"$J-àìÔ‚b„ÅÛAƒðìX

Y~à|«CÆzÃ¹QYyZ~U*¬äâ,)®)~ 2005

Zg»Æ�ŠwÆîg6,¬Zð7,JäÆ¢zg]ÃgŠ™Šc*XZkR~́4-ôGELH
**òZq-§»]ŠZyäÔ�Å´è<Ø6,¿cZåÔœ/H¯xezzgZk,c*jw

(~ Kitzmiller v. Dover Area School District e7–R)
ÅZzg¹�‚bZzg & ‚³ÃbÆh~ÒyŠïƒñZkÅ¡Å¤

è<Ø~ÃðZ%s7ìX
!*i‚ ZkÆZÖp~j:lóÅLL(WiZŠ~óó**ò�g½k,Å

‹ðŠ~�ä÷ek,zÆçzyzVeeàqyäÅ¶XZkäÌ¸¹å�
è<ØZzg‚b~Ãð§Š7ìXezzgR‚bZzg‚³½Æa¹
(,~ìU*"$ƒZXpQYyäZLŸ~è<ØZzg‚bÆŠgxy§Š»
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f™™ÆHZzgqyÆ$©\î EG
0ÃÐZ·tHX

ÅZ0+7Å{§tÈŠ¶Æ!*z�Š�è<ØZzg‚b~§Š7
ìÔÓxZ%M~jßVÆZ°ÎV~Zzg(ˆV~ÚÚi¬]9}
ƒDgì�XZk~Ãð—7�è<ØZzg‚bÆŠgxy§Šñ�ŠìX

»Ñ] VJ-»Ñ]ÆW¸iÔZK̈yÅ¡]ZzgW¸iÔZzg - èI	Z+œ
Åâ:Æ!*g}~Šú}™Dgì�X‚bäZyŠúzVZzgÂí]Ã

‰ Þ§jÐgŠ™Šc*ìXZ¤/pZk~ZÐçZ]»Ì‚o™**7,ZìÔ
�Z¤/̄Ò5Ò3ð GGi0+{ƒ@*ÂW\ÃC@*XsÅZÝˆlŠ3Cì�W`ÅŠ*»ZK̈y
ŠgZÝZq-Z�ÛjÈgìÔ�Wy~$YäzZÑƒò&åELHƒñ]4542.ç GFG

JEEìX
6�ëä!*[Îx~¹åÔeZgzyJ-Ãè<ØF,u™Dƒñ

UÌ7å�W` è‚ Âƒð¶ÔtZµ!*]�ZkÆ0*kZkŠ!*CD»
øg}0*kìXz{Šâ©$½2.çGEEx�…èIìÑ]ÆaiŠ5+k,¯D�Ôz{
¹	}¥/}ƒñ�XZ#Zy»”VÅ�Y',+zZÚÐ5\ƒ@*ì
Âøg}‚tZ0+ñZNŠZzg¬Z®Æ‚B”Zƒ»©W9Zƒ@*ìX

6�‚.èImZzgZg»ð§»]ŠZyÞ~Ãíä¹ìÔ
LLè<Ø~ZNŠZhqìp‚b~t',ZðìXóó

Zzg6�ÃðÌ‚.èI¿W\ÃCñÇÔèI¢ǵ:gpp
Æ£«6,}ic*Š{W‚yìXè<ØÑÈñZßßV»ù·7™@*ìÔ
&Z#øg}_Vf6$½2.çGEEñVÐ5c*YñÂtZkçA6,¤{̈gz„Å

Y~gZñ¬)»Y,̂{hezZáZŠZg}k7wä 2010 ¢zg]»™ŠêìX
¥xH�ŠCÙ-VÃèIßÍVÆ£«6,Š*ÆèZ<ØÆ!*g}~ic*Š{
¥â]‰XZk»Ètì�Z,VäZyç5]6,ic*Š{ÎaXgHìX
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YÃZ%OMmZ}!Ï6, 2010 pZ[ÌZy!*¹ìXb�y
ZÚz-Šïƒñ�g¢]ŠZy-y;åäÔ&¹ÐßvŠz§q¢»

ƒÐ(,Z‚bŠZyB�Ô¹LLè<ØZzg‚bÆŠgxyãCŠ~�ÛtìX
è<ØÅãCŠ!*ÑŠ46,ìÔZ#�‚bÅãCŠx@{Zzg=ìX‚bòÏ

6�¹ÐßvY…�Ô‚bÅæŠÆ óó YV�t»x™ÆŠ3CìX
%;å¹¬ZKç**uFg~Z}ZsZö»¶K:0YDÔeìÄ„

™DXZkÆ!*z�ŠZy»!ŠârZ[Ì»x™g;ìZzgz{ N ßvZyÆaŠ¬
].h+(ßYÅæŠÐZ[Ì5q,HZzg7,JD�X

… 6�ZkÂ[~Š3c*ŠHìÔ‚bÔZzg!*<mZŠgZÅ‚bÔ
CCì�ZK̈ãŠâr“ZzgùèIìÑ]ð™@*ìXCÙ¦/gDƒñŠy
Æ‚Bè<ØÆ;C$½2.çGEExÔEgzZ**ÝÔZzgEgzd~'×h+zZãƒD−Y

¹¢ÃðYyc*åj:Ëu»g~jw~è<ØÅZŠgZÅEgz gì�X
‚b7,JgìƒVÐXZ#tp}7,JñYgìƒVÐÂW\Z%MÆ

ÐX N ãCŠ6,„|ÇVÅg›¿»Z0+Zi{™Mh�Xz{tçn°Zª~áY
tR!*syËzÃ¹°ZªÔZzgÂîg6,4*Ãĝ~‹YñÇX…Zkló
»ílx™**ecXZkÐZyŠgc*:VÃ'×h+à]AÏXÐ¥xƒZì�

ìX@*gõ…CC ZK̈ãf‚¾§bèI	Z+ð™@*ZzgZ¹6,zZymJ@*
ì�‚bÛAYñÏX

è<ØZq-"g3Š*~ú¢zg�ÛZë™@*ìÔZzgøg}a�ð̀
™@*ìÔpZkÅzzÐÚi¬]ÌÀfe�Xr¿t�ZkÆÃZ+}Ì

ÂŠ* �Zzgv**]ÌXpZÐZK̈âVäðHåÔZzgZ¤/ët!*]t™B
Zq-4(0$ËìX
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âF

g
45Ò5½ø
XGGmÑ»t̄I**‚äTÜðŠzgÎZzgZk,~iz**~zZµ–

YÃ‚tWðÂ¹Ï 2010 ¸ògœÇ{ÅæŠÐ1åXZ#t¦k,«!*gŠk#
Ð̈HŠHX‰ßÍVä¹�Zk¦k,ÃŠN™ óó Z~qV~ZÐLL}.ZðWç

F7}gzúƒñ�X
�

pŠ¿Šc¤/Š~6,÷}p}Zzg6,m,"54n.ç
EHGIEEÆa÷~zd$

www.jandersonthomson.com ‚V$Š&ÀŸ/õ GG
¢]-yzZí',v»ì�ëZK̈+M6,Ðè<ØÅ è t¦gâCÙ

¤/Ä3,x™äÆa�Ì»x™D�Ôz{�d$ÆaZq-Š_ƒ@*ìX
Y~‚ye~Zc~LLÒ&+"5Ò3ý EGGóó**òZq-3i*~½ 2006 t!*]Z,Vä

ƒ]Be~ è ¶XZk3i*~F�{½k,,Å‰̂X~{mîg6,âCÙ
¤/ZkN*$jè

JEÅ6,m,ãŠÚÅ\gl™@*ƒVX
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!*[ZÍw
LLeZgzy»ŠgCZN[Æfg)Zg»»Ãt:Üsøg}z�ŠÔÉ

JwÂôìXtYâgzVÔ7ŠzVÔ è »Ñ]~}Ìi0+ÏÆz�ŠÅzZu‡.Þ
»ðÔZzgÙc*Ægóg8-àqÅzZuÂôìXŠgCZN[CÙY0+ZgZzgCÙ�

JwÂôìXZg»»Dgzi%{»gz!*gÆa è Æpzg]LLem,ZíóóÅzZu‡.Þ
¢zg~7ìXW\eZgzy»**x•%i0+Ï¦/ZgMh�XpZ¤/%äÐ¬

»Ñi˜ W\tY'eT��W\¾aYgìÂ̧W\ÃeZgzyÅÃc*]
»ŠâpX óó _·™**7,}ÇXóógleeZ+ÔYyfge\.-ôGÅLL¹g~WsZ-ß×

(1993 ),·‰`-Eg;6,öÔ
"Richard Dawkins, forewordto John Maynard

Smith's The Theory of Evolution,Canto ed." 

(Cambridge: Cambridge University Press, 1993)

tÒy�Zg»PZi™äzZáWÑ]»±ù·ìÔez**®‚'-.ç
JEE»

: ìÔ�Z,VäZL*y~–å
"Adaptationism and Human Mating Psychology, 

in the Handbook of Evolutionary Psychology,

ed. David M. Buss (Hoboken, NJ: John Wiley

& Sons, 2005)."

LLf‚z{¼ì�Šâr™@*ìXóóZzgŠârÅÜð˜iÆ‚Bš
-y"5¾æ FEÅÂ[

"Steven Pinker's How The Mind Works (New

York: Norton, 1997)."

Zq-c*Zq-Ðic*Š{lk−V6,¢:Z¤/pÅ´è<ØZzg-**ã
Zzgæ¹WgðeZ¾èZ<ØÃzuZãèZ<ØŒY@*ìÔptŠgZÝ¼Š}.ZƒV
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zZáèZ<ØÅ§b¿™D�X
zàâ¯tZ[]iVƒD��è<ØÆZK̈ãðƒä»�{

ÂZ¹è−Ç , o]�ÛZë™D�XZ¤/Å´ZLW\Ð4ƒ™!*]™
�zàgLŠ-@*�XZ¤/W\ÅÃðqÅYñÂW\ÂZ"54-ö GEHEÐŠ¬â_
�ÔZzgZ¤/W\Ãð**e»x™zZ**eTƒVÂÂ�eÅ5â_�XZL

Â YÆ‚}~8zl,yÅðy 1950 ºmLLÙóóÅzzÐÂ�e
0¶̂Xz{1hS/~™…Æala7Y$Ë¶ÔZkaZkä¹z{
èI½d$ZLv}ÅŠ-ZgzV6,ŠN$ËìX

Z[] Z¤/pzàgL}.ZƒVÆÐ�ÛZøuZ�xŠï�ÔZyÅâ¯t
(Ì lobbyist ¤‰ÜŠgZÝzŠ<™Š{ƒCìÔZkaZ¹W�ãF,(»g)

ŒYYìXÅ´zCVÐâ_�Ôpz{Z¹t7ë�z{ZyÅ
XZ¹Cc*Y@*ì�Üs}.Z„CÙ»x™YìXÅ´ , |[™ N Š¬

}.ZƒVJ-g‚ðâ_�ÔZzgzCVÐë��z{}.ZJ-î»zaFXt
(ÆZ²ZxÐUXY@*ìXzà polytheism �Ût(,~eÑÅÐM6,4)

¹ÐƒMh�p}.ZÜsZq-ì)"5Ò3ï GIGGÃgh™(X
ËÃzàÆÇ}6,º!™ä»¿Ëlk¿ÐÑzqƒ@*

ì&ßvY…�XQßvZkÅ0*·i~Zzg¾òÆØZ@7™ä”
�XzÑe$ÆØZ@™Zâ]Å̂~eRYD�XZ¤/W\Zk!*g}~̈g
Â¥xƒÇ�t!*]ZkÂzàÆ¦gÅÔ™Cì�z{¡}.ZÐ7Z] ,™

à@* ÅŠgpZ„™@*ìX0*Šg~ÌZk¿~Ñq-ƒ™t¥â]Zq-uJ-
ìÔ�ZÐZLŹfZÈ!*ÑJ-à@*ìX

!*sy!*]»ge³ÐƒDƒñ7\J-VYCìXzà“WÆ
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XN a¬xîg6,¢zg~ƒ@*ì�ÁZiÁ&8™Zâ]Zk¿Ð™[ÅY
Z%LÅñ]%äÐtÑo¡Šz™Zâ]J-özŠƒYCìX)ZkÃZq-Zzg
è<Ø~pŠ¿úWzgzVÆÚø~Š&ÀŸ/õ GGX(

zÑe$»t¿Zk!*]Å�{Vwì�è<ØZK̈âVä¯ñ�X
qD',ÎV~Zk!*]ÆZ²Zâ]”gì��7\äzÑe$Æ¿Ã(Ï

Y(Šzu~§s 2008 �Ûzg~ 18 z�;]Å¯6,!F,™Šc*X)F}N*ZÔßyÔ
‰zCVÃŠZ],{zÑe$Ð{g`™Šc*Y@*ìX}Â™:�Û�)�ÛzVÆ
zà�ÔZzgXÅ¦k,,"VÆZ0+gÐƒðŠ3ðŠî�ÔZ¹z&45½è GHGEä

ŒÛZgŠ}Šc*ìXZy!*ÂVÅzzÐ|áZzgyz#Ö~Ãð�Ût óó LL)zà
!*¹7gL&æ»:è<ØŒY@*ìÔZzgT~Zq-}.Z»¦gÂìpZk
~Šzu}}.ZƒV»z�ŠÌtHY@*ìX

!*[Šzx
LLëQàzZáÈg�Ô:�¤/äzZá�ÛºXóótL{z@Z&Ð)4è GGEÆ

:yZó6,m,.$~Ð1ŠHì:Zg»ä½ÔŸŠÔi!*yÔ_.!*]ÔZÜª]Ô
(1994 ZzgçÑzVÃ¾§bzäHìX)Ec*gu:›:yÔ

"William Allman's Stone Age Present: How

Evolution Has Shaped Modern Life-From Sex,

Violence and Language to Emotions,Morals

and Communities (New York: Touchstone,

1994)."

÷~Ih+{¹EV~ÐZq-:Zq-gKÏ`ZK̈âVÆZg»Æ
!*g}~7,"ÆŷWðXZkäZKâVÐ7YÔLLHëÈgzVÐ†

`ä óó âVä¹LL;VÔZq-ÒpÐXëÈgzVZzg1iâVÐ†�X óó �?
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7YLLÂQÈg¹VÐ†�?óó
âVäZq-xÆaÎeZzg�Z[Šc*LLµ54mø GEÃ1geWs
ÐXóó Z�m
Zg»»Y,̂{æÖzi+ÅÂ[LLðÐ¬:øg}Z].ZŠÅËX@*gõ

Y(Zzg™:�Û|Z+ÅÂ[LLZK̈y 2006 Å!*ic*Äóó)Ec*gu:Eí6,öÔ
Y(Ð1ŠH 2010 )zZde~Ï:Dæ¤/Z’6,öÔ óó ƒä»ÈHìX

.(National Geographic Press, 2010 ìX
"N i c h o la s W a d e ' s  B e f o r e  t h e  D a w n :

Recovering the Lost History of OurAncestors

(New York: Penguin Press, 2006) and Richard

Pottsand Christopher Sloan's What It Means to

Be Human (Washington, DC: National

Geographic Press, 2010)."

=tZ³ZiqÝg;ì�~ägleeZ+ÔN*e6RÔ¤/r-É45¾æ GE
Y
Zzg

;gzgeÆZq-¤/z\Æ‚BzZde~ÏÆ\.-ôGÎ2ñi*~ZK̈yÆW¸i
Æ!*g}~úöeZ],Igle0*FÆ‚BŠ@Xˆ~Z,Vä¾Á$!*ã

W\Ìt ÅYnXZ¤/eƒÂ & ÐZg»6,÷ZÜY7,J@*�ZkÅ¡Å¤
úö¢zgŠBXt½ÅZdF,+̂ìX

ëZq-�Yâq�TÅ¬zyÅ&¢AÃ(,}eä6,ÃZ0+Zi™
ZzgŠzu}:Zg»Zzg!*bƒóó»ª!*[ N Šc*Y@*ìX‚g{CÙe~ÅÂ[LLâ

"5Ó43ï EGEGF6,öWs;gzge-Eg;6,öÔ : `Ôïak LLyZy~Ègóó7,³X)‰
(Belknap Press of Harvard University Press, 2009).(2009

"Sarah Hrdy's book Mothers and Others: The 

Evo lu t ion  o f  Mutua l  Under s t and ing .
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(Cambridge, MA: Belknap Press of Harvard

University Press, 2009)."

{ä ëZq-˜i~¦ƒMh�ÔZq-Šzu}Ã‚âyQVäZzgZz6,~
~gpp~æŠŠ}Mh�ÔZzgÂßÍVZzg̃ƒñ”VÃ',ŠZ“™Mh
�XpZ¤/Zk˜i~ZK̈yÅOñ9)42.ç FFGEE~ÎZgƒDÂ˜iC™Dz‰Ü
Zk~ñVÆ9})}ƒDX

~è<Ø�gÃ†¯eÆ¦gÆagz0Ãgyzs»NyƒVX
øg}Zf;yÆLLŠz!*g{™zóó%Zœ/»¦g¢~',(;-ê

EXGZzgZ¢5Òè
E

GEÅÂ[
LL}82.ç EGEE:½ÐŠzªZzgpgZuJ-:ZKãCŠ~85Ò3ð EEOGVÃ‡1™**Xóó

"Terry Burnham and Jay Phelan, Mean Genes:

From Sexto Money to Food: Taming Our

Primal Instincts (New York: Penguin Press,

2000)."

ZLW\ÃÃ›Zg»Ô].h+eZgz&454è GEGJE@*;ZzgZkÆØZ@»ZkÐ4
Y(ÔŠZ_5Ò¨4ø GEGIå 1996 Ãð§i7ì:ŠZšðzZa–G)Ec*gu:âgHÔ

Y(ÔZzgŠZ¤/&4iï GHHØWyZgB)Ec*gu: 2009 )Ec*gu:W±i«çEe-Eg;6,öÔ
Y(XtÓxÂÁgleeZ+Å’k,™Š{�X 2009 �Û~6,öÔ

"The Blind Watchmaker (New York: Norton,

1996), The Selfish Gene, 30th anniversary ed.

(New York: Oxford University Press, 2006),

and The Greatest Show on Earth (New York:

Free Press, 2009), all by Richard Dawkins."

!*[Îx
ñZg?úg]ÅzN*ðZ}ÅºÅzzÐƒäzZàFg~»ZjZw
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Z›zZ™Zzgùd-)4è
IFGEÅÂ[LŠZziexWsŠZ14,:ZK̈yÆW¸iÅˆl~óÐ1

ŠHì:
"Alan Walker and Pat Shipman's The Wisdom

of the Bones: In Search of Human Origins

(New York: Knopf, 1996 )"

ZyÅ¼Ac*VzZde~ÏÆñi*WsowØ~ÆZK̈ãZ’Z
Æ;w~Š@Y$Ë�X

J-îÅ̃tà + -Ä
9)4gö
E

G|ÇVÅ}.ZJ-îZzgaÆzZ−
™uðuÅ„»³ì2VäzZÕÅÂxZzgè<ØÆŠgxy	}

Y(X 2010 m»_·Hì)fZCWÔ
:, ZyÅÂ[5±™

"Attachment, Evolution, and the Psychology of

Religion (New York: Guilford Press, 2005)."

: ZkÆ´z{Yy1wÅÂ[ÌŠB
"John Bowlby, Attachment (New York: Basic

Books, 1969)."

÷~Z&4ið GEgB-Eg;WszgQ~;]Å6,zW‰ÔXÅZK̈y
Šz4Zzg›÷}f‚~gz×ìX

Z&4ið GEgBZzg1wÆ»x»4+¬gsgZ',^PyÅLL"5À.5ë EGEYZIóó
~Š¬YYì�Z—�Ç~(áùƒZÔZzgˆ~Â[Å̂Z(g™ŠHÔ

"5À.5ë EGEYZI:¬©]Zzgz{ùøg~›™äÅ&¢AÅú™D�
Y(X 1994 )Ec*gu:W±i«çEe-Eg;6,öÔ

"Becoming Attached: First Relationships and

How They Shape Our Capacity to Love (New

York: Oxford University Press, 1994)."
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YÆ‚}ÆZ!ò',ÎV 1830 �Ûi|z}äeg²eZgzyÆ
Æ!*g}~Zq-i',Š„*y–ìXtz{iâ:Z#eZgzyäŠgCOƒ
Šgc*ÄHåX

(ÃYVšŠHXóót intelligent design LLeZgzyä¬Zð)
*yZÔúå^g‚á~(áùƒZX

"Why Darwin Rejected Intelligent Design," in

Intelligent Thought: Science versus the

Intelligent Design Movement,  ed. John

Brockman New York: Vintage, 2006)."

eÆZÙwÆeZgzy6,ƒäzZáZW,ÃZkÆ{0+ZyÆZq-�ÛŠ
ghwµ2.çGEEä¹�ÏÐÒyHì:

(X 2001 eg²eZgzyÔZkÅeZzgZK̈ãZg»)ßy:¯gBZÃÔ
"Randal Keynes in Annie's Box: Charles

Darwin, His Daughter and Human Evolution

(London: Fourth Estate, 2001)."

eZgzyÅãCŠ~ÎZöŠz¢zV6,Œì�743ï EGEH',ZƒyäèìX
Zk»**xìzZ+B5ë GEEY)Ec*gu:

"Voyaging (New York: Knopf, 1995) and The

Power of Place (Princeton, NJ: Princeton

University Press, 2003)."

!*[Xgx
ŸZzgf‚ÅŠzðÆ!*g}~t¥â]�tøg}ŠârÆ

eJ‘»zìÔ$4-Ÿ3ð GGG',ZƒyÆ*yÐàˆ�LLz{Hqì�(,}
ìÑ]ÃGzZÑ¯Cì?óótm',ZƒyÆñ2Â[LLWÐHƒÇ:‚bÆ
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wÆ!*g}~PìÑ]óó~(áïìX
"What Makes Big Ideas Sticky?" in Max

Brockman's edited volume What's Next:

Dispatches on the Future of Science (New

York: Vintage, 2009)."

ÜÛ8-Æ»xZzgÜ‡:Š!*]»ÜYZyÆ*yLLâ¯tZ[]
92 ~Šc*ŠHìXt*y̀h+}Z%k‚× óó ~¢ÅZŠgZÅ;]

Y(~(áùƒZåX 2006)
"The Cognitive Psychology of Belief in the

Supernatural," in American Scientist 92

(2006): 142-149"

z{ZY˜�ÔZyÆ‚4Z%kâðÆa‘‰p}
7,"Æ‡.ÞƒD�XpZyÅÂ[Ì¢zg7,Û:ãCŠ~Ó:gzbÔ

~(áùƒg„ìX 2011 ëÔZzgi0+ÏÆÑÅ;]XtÂ[
"The Belief Instinct: The Psychology of Souls,

Destiny, and the Meaning of Life."

~gleeZ+Å �{ZjZw ”VÆ{C‚¶ÆZW,Æ!*g}Zq-
**ò*y~7,ÛX óó ~LLŠZÅ5ÿH6,>Þ} e=hy Â[ŠZÇe

"The little purple man" in Richard Dawkins'

The God Delusion (New York: Houghton

Mifflin, 2006), 349."

!*[Q
tÂ[è<ØÆf~aZzZgÃbÅzŸs#™CìX
Zq-ZzgÃtÌì�èIo{ZK̈ã¡]»Zq-ZµŠzggkUì
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Zzg¤/z\pÆ¿ÅaZzZgìXZkÃb~ŠpgppzZáe-e|M
zÔÅÂ[eZgz4,́4-Ÿ5å GGGHgw:è<ØZzgçÑ}Å¡]7,|Mh�X

(XZkÆ´z{æÖzi+Å 2002 )DÍ:-Eg;WsDÍ6,öÔ
Â[¢4-ô

E
GGZ$h45½ï

EHEH:è<Øù6,zZymJZzgtYVW`J-',ŒÛZgìX
"David Sloan Wilson's Darwin's Cathedral:

Evolution, Religion and the Nature of Society

(Chicago: University of Chicago Press, 2002)

and Nicholas Wade's Faith Instinct: How

Religion Evolved and Why It Endures (New

York: Penguin Press, 2009)."

: ¤/z\p®f̈~aZzZgÅcÆagleÎ‹»£!7,Û
"The Adaptationist-Byproduct Debate on the

Evolution of Religion: Five Misunderstandings

of the Adaptationist Program," Journal of

Cognition and Culture 9:? The Cognitive

Psychology of Belief in the Supernatural," in

American Scientist 92 (2006): 315-332. "

: è<ØÆ™ŠZg~UÆa
"Lyle Steadman and Craig Palmer's The

Supernatural and Natural Selection: The

Evolution of Religion (Boulder, CO: Paradigm

Publishers, 2008)"

è<ØÆaŠz¤ZŠgZuÅZÌZkÂ[~Zi§jÐÒyÅˆì:
"Pascal Boyer's Religion Explained: The

Evolutionary Origin of Religious Belief (New

York: Basic Books, 2001)

119âF



Robert Dunbar's explanation of religion's use

of intensionality is found in "We Believe,"

New Scientist 189 (2006): 30-33. 

"The Cognitive Psychology of Belief in the

Supernatural," in American Scientist 92

(2006): 30-33."

èiÆîg6, Õ tÃt�ëƒZôgIaZƒñ�Zzgˆ~
ÈI0YD�Ôâ¡Iâ+Æ;VŠ¬YYìXz{̀*Æà
Ñ*.çJFEvÆmö7-ZXk^ÐzZh�Xz{Z‚ÛZ›;]ŠZy�Zzgå

Æc*]Æu',Z{�X èD ö7-ZXk^ÆZg»ð
ZXk^ÅY+$Ð”VZzg9)42.ç FFGEE-V~!*b¬zyÅ&6V

ZzgZq-Šzu}Æ£œÃK6,KYäzZáŠ!*]ŠÚÐmgnp�X
Iâ+ZzgZkÆ¤/z\äFp}‘�ÔZzgZyÅÂ[»ÄZyì

"Why We Cooperate (Cambridge, MA: MIT

Press, 2009)"

: i!*yÆœ�¦VÐÀhe»ìwIâ+ÅZkÂ[~Mì
"O r i g i n s  o f  H u ma n  Co mmu n i c a t i o n

(Cambridge, MA: MIT Press, 2010)"

'×ZOMZŠZ»gCÛyÃ‚ÆZq-œ/y�‚WÛyÃ‚Ô�‰`
-Eg;~;]ŠZy�XZ,VäWu,xZzgZ$n.ç GF¤/iFgzx6,;·ïÅ

ZyÆ¦gÆ_.%ŠzVÆŠâric*Š{Âx‚i~»gDygnp�Z# ìX
�úgÂVÆŠâ¨V~ĝŠ~Æ_.!*]ic*Š{ƒD�X

úgÂV~¦§f‚Æ_.ic*Š{&&ƒC�XWu,x†xÅ
Fg~%ŠŠârÅZ•ð̂7™CìXZ,Vä¹Ð‚³£!Y]Zzg
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: ¬x‡g~ÆaZq-(Â[èì
"The Essential Difference: Male and Female

Brains and the Truth about Autism (New

York: Basic Books, 2003)"

%ŠzVÃĝŠ~Æ_.!*]aZ™Dƒñic*Š{ÂƒCìXï
Ð¹¬„è^ŠHå�IZiz‰ÜaZƒäzZá”VÆaÌZK̈ã

_.!*]»ŠârÆZq-**gï;C$½2.çGEExÅ èÃ nzVÃT'¹¢zg~ìX
wÐÒyghz³/ZzgZ›ß[+Æ‘ƒñZq-!*[~0*c*Y@*ìX

" T h e  E v o l u t i o n  o f  P s y c h o d y n a m i c

Mechanisms,"  in  The Adapted  Mind:

Evolutionary Psychology and the Generation

of  Cul ture,  ed.  Jerome Barkow, Leda

Cosmides, and John Tooby (New York:

Oxford University Press, 1992)"

!*[¼
LL¢zg]Ðic*Š{dw¬ïˆl™ä»W!óó»¦g8h4è EHEÛ̂Å

: Â[Ð1ŠHì
"Why Would Anyone Believe in God?

(Lanham, MD: AltaMira Press, 2004)"

tZq-i',Š„Â[ìT~è<ØÆZEw™Š{¹ÐZŠgZÅ
$½2.çGEEñVÃ�ÏÐÒyHŠHìXZ%ZkÂ[ÆWy~7g~Â[Ãêzb

™äzZÑZq-cZ¤/ZsìT~)áµîg6,|ðè<Ø»Z‹ZsHŠH
(anthropomorphize ZK̈ã™**) èV ìXZK̈ãÅ§sÐè<ØÅ

-Zĝ²-¡ç
YG

~ÅÂ[»ñçqìÔ
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"Faces in the Cloud:A New Theory of Religion

(New York: Oxford University Press, l993)"

gle™Zk-Eg;Wsû¯g*~;]Æ6,zW�XZ,Vä
zZá íÐZK̈ãf~V~øg}W7w³̄Z].ZŠÆf~VÐvƒä

$½2.çGEEñV»¦gZzgØZ@ÒyKXøg~ÁÐÁÜ½ÂµŠ*ƒVÅyÅÐ
¬Š]èI	Z+ÅZŠgZÅEgz‚bÅZ‚kìXZkÃ0*ñ1],ÅÂ[~
ÒyHŠHìX

"Religion Explained: The Evolutionary Origin

of Religious Belief (New York: Basic Books,

2001) and Scott Atran's In Gods We Trust:

The Evolutionary Landscape of Religion (New

York: Oxford University Press 2002)"

ëƒÃÅ5ÿHgi+gZ[+8-AÅ¹ãYVc*Šì?
ƒb Zk~ŠzÁÐÁÜ½ÂµzZu]�X1%zZÑƒc*Zzg`»

ÆùÐ9s#Ö!*CÙòW**X
" T h e  E v o l u t i o n  o f  P s y c h o d y n a m i c

Mechanisms,"  in  The Adapted  Mind:

Evolutionary Psychology and the Generation

of  Cul ture,  ed.  Jerome Barkow, Leda

Cosmides, and John Tooby (New York:

Oxford University Press, 1992)"

ªkìÑ]c*ëz0*ìÑ] è+ ëÁÐÁÜ½ÂµìÑ]Ã¬xŒÛ
Æ£«6,ic*Š{4§jÐc*Šgnp�X

: ZkÆŠ!*CØZ@ÆaŠ&ÀŸ/õ GG
"Memory and Mystery: The Cultural Selection
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of Minimally Counterintuitive Narratives" by

Ara Norenzayan, Scott Atran, Jason Faulkner

and Mark Schaller in Cognitive Science 30

(2006): "The Cognitive Psychology of Belief

in the Supernatural," in American Scientist 92

(2006): 531-553."

t*yŠ3@*ì�ùÁÐÁÜ½ÂµÁÜ»x[ßu¹EVZzg
èIÒEV~%œ/~wgnp�X

â¯tZ[]ÁÜgzi%{Åi0+ÏÐa}gT�ZzgZK̈yÆZy
ãCŠ~z�Š~)bÃi™Mh��xîg6,=ÅVÐ!*CÙƒVÔ‰ñ]X
Z¹W‚ãÐc*Šg3YYìÔŠCÙZc*YYìZzgZ‹±J-vHYYìX
è<ØÅZŠgZÅEgz‚b»Zq-¬xû{�N*eR,')Òè GEÅÂ[~MìX

"Minds and Gods: The Cognitive Foundations

of Religion (New York: Oxford University

Press, 2006)."

ËÌÂ[ÆZëF,+lâ]~ÐZq-~gZ',^R,-gigle
~Šb‰ The Selfish Gene Y~(áùƒäzZàÂ[ 1976 eZ+Å

pŠ�ÛRÆ¦gÅzŸs#™D�Xtl)Â[Æ¾ð,c*ŠÇg~Zi+c
c*] ¸!, (Zzg‘o intuitive theists)+ ~ÌŠ¬YYìXz].Zãñu

»¬gsƒÐ¬e'gZû}ä™zZc*åX (promiscuous teleology)
"Are Children Intuitive Theists? Reasoning

about Purpose and Design in  Nature,"

Psychological Sciences 15 (2004): 295-301"

gz0ÃgyzsZÏ¦gÅÂWÅ§sZ(ág{Hì�JÜsñgaV
~0*ñYD�X
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èIßv¡»Ý™zZD�ÔZL”VÃ»gÒV~èD�Ô
‰Š*~ÃðWÃ¹D , ZzgŠzuzVÐÂµgnp��z{Zk§bÐ¿™

70*c*Y@*XZ¤/W\¯`~�ÂZk̂~ËqÆ!*g}~ÎG:
"Mili tary Association of  Atheists  and

Freethinkers, www.militaryatheists.org."

Zg»ÃK~…�Â7WCìZk»e"545ÿ GEGJeÆÆ¼~
: ¹�ÏÐZq©HŠHì

"Human Nature and Belief," Darwin Festival,

Cambridge University, July 8, 2009"

tW\ÃÍÉ6,W‚ãÐïYñÇX
Z,VäÛR,zVÅšZEwÅì�gc*èŒ%ë{gc*MC

®Í/õGi™Mh�XëƒÆ%ZqÆ¦gÐ**WÙ�XŠgCOƒ…%
Ëð»gÆp[ßg]em,ZíÔZzg%=%¬ZÆŠêìXÎWÅ
&¢AZq-qDZg»ð¿ÆË~z�Š~WðìX

LL}.ZðWçóózZà¦k,äèIwZ(g™àìX
¬x6,WäzZàt¦k,kÆWvÅ§bŠ*½ è ~«!*g© Y2003

~Z~éÆfg)’ˆX¼ßÍVäZkÅæŠÐ�Ûd$™**Ñzq™ŠbX
**òzd$‚V$6,Š~ˆZq-Z~éÆ_.: snopes.com

LLt**Šg¦k,**‚äàìX
ZÐ}.ZðWç¹Y@*ìX
t1CÙ&DÙZg‚wĝzúƒ@*ìX
t¦k,¹ÐßÍVÅi0+7V~7}Š3_ìX

XXXW\ä}.ZÅWç~Ä7-™Š¬ìX , W\ÌÃðpZé™
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ÐX , W\GZq-ŠyÆZ0+gZ0+gZKi0+Ï~p=VCk™
pZkZ~éÃpŠJ-özŠ:gOX , c*:™ , eìW\Zk6,¢™
Xóó N ZÐÁZiÁ‚]ßÍVJ-à

Zkzd$‚V$Å_.LLt¦k,45Ó½ø
XG"543ð EGEGÑÅ¦k,ìXtzZu¦k,

7ìÉ**‚ÅTŠzgÎZzgZq-iF̂ŠzgÎÐàˆ£zk,»ù·ìXóó
zd$‚V$~'×h+–ìLL45Ó½ø

XG"543ð
EGEGÑÆz{g8-7��Zk¦k,

~ÃWgì�XXXZkÆg8-¡¦�Xóó
z‰Ü Zk»**xLL}.Zð¦k,LLZq-æZbäg3Ô:�**‚äXZzgt"543ð EGEGÑCÙ

ÃW@*gLìÔ:�DÙZgzV',k~Zq-ŠiXóó
Zq-Üð!*ŠwÅ¡¦g8-”{£zk,ÆùÃ́}.ZÆWç™¢8Zk

!*]»zZão]ì�ZK̈yÆZ0+g}.Zð™äÅZqZzg¢zg]ñ�ŠìX

!*[Þ
N Æ»xZzgzi+-ïY Stanley Milgram ZÚ,M6,eð&+äÐ

ÏX~ZyÅŠgc*©ÒyÅ̂�X
ZÜª]Å;]ZzgZŠgZÅEgz‚b~Zz!p´Vƒð�X
Zk!*g}~'×h+¥â]qÝ™äÆaZq-ZëF,+(�**ï

Åzd$‚V$ZzgZyÅF’k,,�X Jonathan Haidt's Š^
"Morality: A Comprehensive Review of Moral Psychology"

Handbook of Social Psychology tz{!*[ì�Z,Vä
Æa–åXtZq-"u�{’k,ì�‡g~ÃZÜª]6,ƒäzZàñ�Š{c
ÐgzÙk™Š}ÏX
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: ZyÆvh»¿Y,̂{7,"ÆaŠ^ÅÂ[7,Û
"The New Synthesis in Moral Psychology,"

Science 316 (2007): 998-1002.

: YâgzVÅZÜª]ÅZq-Šwñ{hezZàÂ[tì
"Marc Bekoff and Jessica Pierce, Wild Justice:

The Moral Lives of Animals (Chicago:

University of Chicago Press, 2009)"

!*g} 6,Z**¦gì�‚bZzg‚bŠZyZÜª]ZzgZÜ¹ŠgzVÆ
~¼7Y…XZk¦gÃ÷}Zq-‹z‚x‹käZKZq-qDÂ[~
Z«™gÄŠc*X

"The Moral Landscape: How Science Can

Determine Human Values (New York:Free

Press, 2010)"

z{ë��‚bÔ‚bŠZyZzgEgz‚bZK̈ãZÜª]ÅÓx
Paul Bloom EVÆa%œ/~wgBb�X"5ÿ GG-Eg;~0*w�x

ZzgZyÆ‚¹VägL”V6,¹i',Š„»xHìXZyÅÂ[Š&ÀŸ/õ GG:
"Descartes' Baby: How the Science of Child

Development Explains What Makes Us

Human (New York: Basic Books, 2004)"

Z!Ü‡:Š1V~Z,Vä&â{J-/Æ”V~ZÜ¹Z5ZY
»Y,̂{1X moral inferential systems ÂñV

�xÆ»x6,Zq-ÃeZ%ÆaZy»£!7,Û:
"The Moral Life of Babies," New York Times

Magazine, May 5, 2010."

Y~ 2010
_543©ð HGEEge-Eg;ÆZq-Egzß¡gZ',^Ó)ä
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Ec*guN*ZÆaZq-ŠN*y–Ô
"This Is Your Brain on Metaphors"

T~Z,VäCc*�øg}ZÜ¹ÂxZ‚kYâgzVÆŠ*g›
¿6,FF�XZ#ëvZƒZ3**Î×�Ôc*yZ[3**3D�Ôc*ËSQag
Æ!*g}~Î!�TäZq-ç{(,·Ãß^1ƒÂøg}ŠârÆz„
{u¤/xƒD�X

pŠ¿Šc¤/Š~ÅwH]Zzg½CÆa{0+ZyÅ;]Ãe^
Zñ+Æ�{*y6,7,JYYì:

"Scott Atran's outstanding "Genesis of Suicide

Terrorism," Science 299 (2003): 1534-1539. 

"The Cognitive Psychology of Belief in the

Supernatural," in American Scientist 92

(2006): 166-172."

ÅÂ[¥â]Z�ÛziÂ[Š&ÀŸ/õ GG Barbara Ehrenreich 

"Dancing in  the Streets: A History of

Collective Joy (New York: Henry Holt, 2006)"

Zy»ìwì�g³»Zq-ÑgZ]Ãç**uYâgzVÃegZ™–**
åXZyÆ£á~Zq-ìwZ�ÛziNtì�øg}0*k¸gzV~¯ðˆF
Z+£zk,�X~ßvZN**agì�ÔpZ+Ãð¦k,7ìT~Šz
Z�ÛZŠÖ™!*]™gìƒVX

÷}Zq-Ih+{Egz‚bŠZyÛ~85¿.ç EGEE��6,$h4è
EHE-Eg;~

;]7,JD�X
§Wá»Zq-»gWæ¬gsZyÆZk*y~Š¬YYì:

"Serotonin, Motor Activity and Depression- 
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Related Disorders," American Scientist 82

(1994): 456-463."

(ÅEgd~Zzg Stephen Stahl ”t‡g~Æa-y6w)
‚rÃgâ»ßY6,ÂÁ�{¬gs7™C�XZ¹Zk§bÐ7HŠH
ì�‡g~£zk,ÐæŠáYìÔ�Egzd~ÆW¸i~Š~ˆ�ÔZzgˆ
~ZKZŠzc*]Æ!*g}~YyYìX

"Stahl's Essential Psychopharmacology:

N e u r o s c i e n t i f i c  Ba s i s  a n d  P r a c t i c a l

Applications, 3rd ed. (New York: Cambridge

University Press, 2008)"

Zq-qD£á~tŠ3c*ŠHì�èIZ&¼-Bï
EY

GEG¾§b**oƒgzb
ÅwZÃ(,JŠîì:

"Ryan McKay, Charles Efferson, Harvey

Whitehouse, and Ernst Fehr, "Wrath of God:

Re l i g io u s  P r im e s  a n d  P u n i s h me n t , "

Proceedings of the Royal Society B, November

24, 2010, 

http://rspb.royalsocietypublishing.org/content/

early/2010/11/17/rspb.2010.2125.abstract?papetoc."

Zq-‚rZb¨��Z�Ûi~A(,ñÔ Maurice Apprey

Z,Vä…t¹ã‹ð:
LLf!Z�ÛiÆov**~øg}laÆŠâ7›Ã=Ô̧�

WgÌÌOD¸X
z{(,~™Z>ØZzgZCZ[Ðøg}0*kWñZzg=Zzg÷}ë

)oVÃ̧ôÆz‰ÜŒÇäZzgZq-Šg|#Æ¤/Š**WÐtÈ™IH:
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LgÃ±Ãó"tè7ì�Š-@*ZÏ§jÐðKYD�!?ó
±Æª]iŠ{g{‰ÔZ¹ZkìwÐª]ÌƒðZzgpÙÌ�z{

Zq-Šg|#Æ¤/Š̃x™Š-@*ð™Mh�Xóó
"Ro d n e y N ee d h a m,  " Pe r c u s s io n  a n d

Transition," Man 2 (1967): 606-614. "The

Cognitive Psychology of Belief  in  the

Supernatural," in American Scientist 92

(2006): 606-614. 

Nicholas Wade, in The Faith Instinct: How

Religion Evolved and Why It Endures (New

York: Penguin Press, 2009)"

~&èZ<ØÅœ�S:]6,cÅˆì:å‚yÔZ&+ây
bk,}zZßV»è<ØZzgW7´ÆZ1gÂ!*°zV»è<ØXZkÆ´z{Zy
èZ<Ø»».ÞZ�ÛiÆŠ*èZ<ØÆ‚BHŠHìX

Z¤/p~ZyÆZkìwÐ57ƒV�è<Ø¤/z\Å̂~
Z(g™Š{_“ìÔ~QÌZy»NyƒVX

ŒÔg³Zzgz].6,FFèZ<ØÆ!*g}~ZyÅgzŠZŠ7,|™=Š*
èZ<ØZzgøg}Z].ZŠÅEgd~ÃZEw™äÅ&¢AÆŠgxym»
ìwWc*X

"Robin Dunbar's "We Believe," New Scientist

189 (2006): 30-33"

äZ&+zg¥.ç
EEEZzgèZ<ØÆKãîg6,ÝŠ¶zZàgÎâ]ÆŠgxy

m»f™HìX~äZq-ŠxWÐY™Z&+zg¥.ç
EEEÔW±h43ðGH¯ZzgââZ}

EgzR,Z$g-.ç
E

HzVÃè<ØÆW¸iÐ5äÆÃÒÅìX
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"Daniel Dennett's review of Walter Burkett's

Creation of the Sacred: Tracks of Biology in

Early Religions titled "Appraising Grace:

What Evolutionary Good is God?" Sciences

(January-February 1997): 39-44"

»¹�{ÒyMìXñu messenger strategy mere~
Æf~aZzZgc*ÒOƒzZà_“Æ!*g}~tÂ[Š&ÀŸ/õ GG:

"Pinker's How the Mind Works, Geoffrey

Miller's The Mating Mind: How Sexual

Choice Shaped the Evolution of Human

Nature (New York: Doubleday, 2000)"

: ZkÆ´z{
"Daniel Levitin's This Is Your Brain On

Music: The Science of a Human Obsession

(New York: Dutton, 2006)"

Zzg¬zy synchronyäChip Heath Zzg Scott Wiltermuth

Æ!*g}~¹ŠNŠ!*](áù™zZñ�ÔX~ßÍVÃ¬zyÆ
_.!*]aZ™äÆa¸g~zgil7™**7,CÉZ¹Zq-Šzu}Æ‚B
ëW°~w•™**ƒC¶XŠ&ÀŸ/õ GG:

"Synchrony and Cooperation," Psychological

Science 20 (2009): 1-5."

gz0eÎÆ¤/z\äÏgZâVÆ‚Bï™Zq-Š/zäHTÐ
¥xƒZ�¤/z\Å̂~ï™»x™äÐZ&+zg¥.ç

EEEÆlZg(,|YCìZzgŠgŠ
OÅ¤‰Ü~ZŸ†ƒY@*ìX

"Emma E. A. Cohen, Robin Ejsmond-Frey,
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Nicola Knight, and R. I. M. Dunbar, "Rowers'

High: Behavioral Synchrony Is Correlated with

Elevated Pain Thresholds," Biology Letters,

2009,

http://rsbl.royalsocietypublishing.org/content/ 

6/1/106.full."

-Eg;WszgQÆZq-Z*Š;.ç EGEÃyäpZ&»ç**ußg‹
qw~Šâr»Zkz‰ÜÂ1Z#Zy»;BËä7åâåÔZ#Zy»;B
Zq-ZbäåâåÔZzgZ#Zy»;BZyÆÑ&ëGL§]äåâåX

"ames A. Coan, Hillary S. Schaefer, and

Richard J. Davidson,"Lending a Hand: Social

Regulation of the Neural Response to Treat,"

Psychological Science 17 (2006): 1032-1039. "

"The Cognitive Psychology of Belief in the

Supernatural," in American Scientist 92

(2006): 1032-1039."

YÃZq-�{*y–Ô 2010 �Ûzg~ 22 "545å EGEGHuP~äEc*guN*Z~
"Evidence that Little Touches Do Mean So

Much"

T~ÍZzgZkÆZW,6,ƒäzZàï»ÜYÒyHŠHåX=
EgzZ**Ý Æc*]]dÆ‚B»x™ä»ñµ5ìÔXÅïä›Å è âCÙ

»‹tHìXëäï™§WáÅlZg(,JäzZáZAeT$k54ø GEHÆÒ
f~ZW,Z]6,»xHìÔ

"Lust, Romance, Attachment: Do the Sexual

Side Effects  of  Seroton in-  Enhancing

Antidepressants Jeopardize Romantic Love,
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Marriage, and Ferti lity?"  Evolutionary

Cognitive Neuroscience, ed. Steven Platek

(Cambridge, MA: MIT Press 2006)"

pZ&pŠ¿úWzgzVÆ!*g}~4c*¯»Òy!*g',ZzËÅ
Š*zm,~™~Š¬YYì:

"Women Suicide Bombers, available on her

Web site, and are in her book, Army of Roses:

Inside the World of Palestinian Women

Suicide Bombers(Emmaus, PA:Rodale, 2003)"

÷}Šz„gz0™Zxzs»Iì�gZ<ØÌLL}ÅŠIóóƒD
�qÜsZkÅ›Æa–™Šc*Y@*ìX}ÅZq-ZzgClaÆŠzŠ
ÅwÐìXoÆo~(áŠ~Å,wÆ!*g}~¹Y@*ì�t
ZuZLÆa}.ZÅ›ZzgZK̈âVÅW:~›Ð„g]ìXCÙ|ðË

½ :ËZ±gÐ}ÅŠnìX©�%ŠÌXZ(4ì�|áäë
(áŠ-VÅÂ}¹²Y¬„™Š~¶XzZ−Z:uât»g~Æ¦gÃf�

§»]gZ',R̂,-giäÒyHåX èCÙ â
"Parental Investment and Sexual Selection," in

Sexual Selection and the Descent of Man,

1871-1971, ed. Bernard Campbell, 136-179

(Chicago, IL: Aldine, 1972)"

�1Î´ÆegZóÔ�Z[e~z~e~6,Šø7[ìÔÆ!*g}~
www.juliasweeney.com/letting_go_mini Y+ÆaŠ&ÀŸ/õ GG:

è<ØÆ§sÐúgÂVÆZ¡wÆ!*z�Šz{YVèI	Z+Ã:
Üs',ŠZ“™C�ÉZyF,−™C�?ZkÆaŠ&ÀŸ/õ GGgz0™Zxzs»
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: *y
"Why Women Are Bound to Religion: An

Evolutionary Perspective," 

http://richarddawkins.net/articles/3609."

Y~Zk,~iz**»ÒÆ¥ÆZq-_¬Ð¥xƒZ�èI 2009

YñX ìÑ]Zkz‰Ü(,|YD�Z#Ò‚¶eð&+äÆa£J̈ƒ
"Yexin J. Li, Adam B. Cohen, Jason Weeden,

and Douglas T. Kenrick, "Mating Competitors

Increase Religious Beliefs," Journal of

Experimental Social Psychology 46 (2010):

428-431. 

"The Cognitive Psychology of Belief in the

Supernatural," in American Scientist 92

(2006): 428-431."

!*[2
ßy�ÛiZq-eàEgz!*c*ß¡�Zzgô°�XZyÅZq-Zë

pÃZ0+Zi”{Â[ì:
"Mindfield: How Brain Science Is Changing

Our World (Oxford: One World Publications,

2009)"

Z,VäèIZŠZgÅEgz‚b6,Zq-�{!*[–ìT~Z,V
ÅŠ/Ç{YäZzgLL}.ZðxóópŠÜ»ZjZw Michael Persingerä

ÒyHìX
: â¡6,òZzgZhg-E',vÆ‚B÷~WÃZk*yÐ1ŠHì
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"L. S. St-Pierre and Michael A. Persinger,

"Experimental Facilitation of the Sensed

Presence Is Predicted by Specific Patterns of

Applied Magnetic Fields Not by Suggestibility:

Re-analyses of 19 Experiments," International

Journal  o f  Neuroscience  116  (2006) :

1079-1096; Michael A. 

Persinger, "Are Our Brains Structured to

Avoid Refutations of the Belief in God? An

Experimental Study," Religion 39 (2009):

34-42; Andrew Newberg and Mark Robert

Waldman, How God Changes Your Brain

(New York: Random House, 2009); Sharon

Begley,"Religion and the Brain," Newsweek, 

May 7, 2001; Jack Hitt, "This Is Your Brain on

God," Wired 7, No.11 (November 1999); and

Constance Holden, "Tongues on the Mind,"

Science NOW, November 2, 2006. 

Persinger, "Are Our Brains Structured to

Avoid Refutations of the Belief in God? An

Experimental Study," Religion 39 (2009):

34-42; Andrew Newberg and Mark Robert

Waldman, How God Changes Your Brain

(New York: Random House, 2009); Sharon

Begley, "Religion and the Brain," Newsweek, 

May 7, 2001; Jack Hitt, "This Is Your Brain on

God," Wired 7, no. 11 (November 1999); and

Constance Holden, "Tongues on the Mind,"
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Science NOW, November 2, 2006."

YÆ*yÆZ!x6,eZË6,ò…c*ŠŠÑD�ÔLLË 2009 ZL
nÆ}.Z6,¢ǵZq-Z+_$©5é EGG:&¢AìT6,‚³§jÐ̈g7
HŠHXt¬xGz£�¼ŠèI¡V~ÐËZq-Æ‚BzZÕZK̈+M

7ƒmX & ÆaÃZ+{qìÔZkÅL¤
ZK̈ã@*gõZ,ßÍVÅVßVÐ½~7,~ìqÜsZkãCŠ6,

�z{ZyÆ}.Z6,¢7gnpÔZµêHŠHÔZy»Z¡wƒZÔÉOJ-™
Šc*ŠHX

(ZzgEgzZ**I!1¹ÿ G neurocognitive processes EgzZŠgZÅ¿)
(Ã´u{HYYìÔZ¹ neuroanatomical pathways gZ2V)

NzwHYYìÔZzg}.Z6,¢ÃÂç**uZK̈ãgz-VÅãCŠ'ecXóó
ZzgZyÆ‚¹Vä¬xèIZzg)èIßÍVÆŠârÅ Kapogiannis

Z!-B5ë GEEYÅX
"Dimitrios Kapogiannis, Aron K. Barbey,

Michael Su, Giovanna Zamboni,  Frank

Krueger, and Jordan Grafman, "Cognitive and

Neural Foundations of Religious Belief,"

Proceedings of the National Academy of

Science 106 (2009): 4876-4881."

t_·‚bÅ(„6,ìÅZdVwìX
Æ tïDZXk^ÃgƒÅ§sÐŠZ#Ö6,„(ZOð

Wy~',ÎV~ÅˆX
YÆZ%OZN!*]»³ZWc*ƒ@*ÂHt 2008 ~ÎøƒV�Z¤/

ï(áùƒ$ËX
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The End of Faith, Letter to a ®‹kÔXÅÂÁÔ
ÐZ¹Zq-ÂZ**è<Ø The Moral Landscape Zzg Christian Nation

#³ÅwÐ¹ic*Š{ÂzBìXz{‚B„‚BZq-Egz‚bŠZy
�X Ì

Y~(áùƒð¶X 2009 èIZzg)èIßÍVÅZ!-B5ë GEEY6,ZyÅï
"Sam Harris, Jonas T. Kaplan, Ashley Curiel,

Susan Y. Bookheimer, Marco Jacoboni, and

Mark S. Cohen, "The Neural Correlates of

Religious and Nonreligious Belief," PLoS One

4, no. 10: e7272."

âjwÔ¾òÔZzg…©5Í/õ
E

GG:
_¬ ZK̈+M6,è<ØZzgèIZW,Z]Æ!*g}~ŠzZzgŠN‚³

Ì(áùK‰�X6,(áh+¬̈g7HŠHåX
-Eg; Y~Zp:VÆÆc*CZ°ZŠzÑgÃŠÙƒñ_543«ç HGEEe 2005

eð&+ ät¥â] Sapolsky ÆÒßYZzgEgzßYÆ6,zWgZ',^Z*Ó)
ïB�èIìÑ]Åú~'Z¢/õ E

GZzgâj1]»Ì;Bƒ@*ìX
¡~ @*g]Z±gÐ',‚C¡V~g!zZáM6,„ƒD�Ô

bCÙ6,FFgzjV6,¢gnp�ÔZzgZk!*]6,ÁZ‹ygnp��Š-@*ZyÅ
i0+7V~æZì™D�XõZ~g!zZáÌZzgq-g8-i0+Ï¦/ZgD

(Zzgi0+7V~æZì misogynistic �ÔZzgz{¬xîg6,Zq-ÌÔiyÜZg)
™äzZá}.Z6,¢gnp�X

Zz�;]Æ!*)̄tõZ~g!zZÑ}.Zì�ZK̈+MÆ(,}
{J-àìXZyÅÂ[Š&ÀŸ/õ GG:
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"Monkeyluv: And Other Essays on Our Lives

as Animals (New York: Scribner, 2005)"

Y~-Eg;WsEG~KYäzZáZq-_¬Ð 2008

gc*VÔ{mîg6,z{�Zq-ZK̈yÐŠzu}ZK̈yÃ@�Ô n ªCÙƒZ�¼~F
ÌßÍVÅèQ6,ZW,Z0+ZiƒC�X

¿Ut�è<Ø¡ÆavyŠ{ìX

YV?
è<ØÃ›Z½ÎÃ�ÛzrŠêìÔª~Ô®?̈Zzg'+£é

G
g}‚¶X

z{´º˜VZK̈yÐZK̈yJ-ÌzZàFg-VÅÑbƒÐic*Š{ìÔz{
ƒÐèI´º�X

"Corey L. Fincher and Randy Thornhill,

"Assortative Sociality, Limited Dispersal,

Infectious Disease and the Genesis of the

Global Pattern of  Religion Diversity,"

Proceedings of the Royal Society B 275

(2008): 2587-2594. 

"The Cognitive Psychology of Belief in the

Supernatural," in American Scientist 92

(2006): 2587-2594."

Joshua Greene t!*]�øg}ŠârZKúÆÒpÐZÜ¹„
ÆZk*yÐàˆì:

"Fruit Flies of the Moral Mind," in What's

Next: Dispatches on the Future of Science, ed.

Max Brockman."
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!*[Šë
eg²eZgzyÆ7,7D$4-Ÿ3ð GGGbA}äj:R,ZbÆ!*g}~

fZC@*W,Z]‘�:
"Trials of the Monkey: An Accidental Memoir

(New York: Picador, 2000) and the Dover

trial, 40 Days and 40 Nights (New York:

Harper Collins, 2007)"

§»]Zzg'´454-ô GEGGHäezzgÆló èCÙ ',Zƒy-Eg;Æâ
~tÞŠ]Š~:

HZg»è<ØÆÜsì? ÎZw:
~Z(7&ZzgZkñçq6,~ä7g~Â[èìX �Z[:
H‰‚bŠZyZLŠÑb~Zg»ÃáWD�Zzgtë�� ÎZw:
Zg»è<ØÆÜsìÔZzg}.ZÆÜsì?

§»]»f™™YƒVÔ‰gleeZ+Ô èèèè Y;VÔ~FŸiZg»ðâCÙ+ �Z[:
c*e"545ÿ GEGJeÆc*z@)‰…2VäZg»Æ!*g}~–ìX

p6�~ä¬¹Ôt'¹¢zg~ì�CÙÂ�Ë‚b
ŠZyÆ-ÐÀ_ìÔ‚b7ƒ@*XZzgCÙÂ�ÃðZg»ðÃbÆ!*"$H

ìÔÑiò7�z{‚³ƒX
VwÆîg6,gleeZ+ä(,~ÌðÐ¹ì�ZyÆai0+ÏZzg

ZkÅZ’ZÃ'Zq-âŠ~zaì�Z¹ËWÃ¹�6,¢gppÐ"*i™
ŠêìX

~7Y}�~Wc*~eZ+Å§bs„Ð!*]™YƒVc*
7Ôp~äZkñçq6,JœÅìX÷}atìw�ëZk(g}
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o}Ã 6,Óx‘‡]Æ‚B�ÅZq-xiî~Èñ�Ô÷}WÃ¹
'×h+	Z™@*ìÔZzgZk»Ètì�Z#~laY@*ƒVÂ~Zkª]Z0
Zzg6,ÚŠ*Æa{Û»]ZŠZ™@*ƒVÔZzg‚B„Zg»»ÌTäZkŠg

ŒÃÀŠc*ìZzgøg}ZgŠ¤/ŠZkŠgàqaZHìXt÷}ìÑ]�Ô‰
eZ+ÆZLìÑ]�Xp~‚³Z0+Zi~!*]7™g;ÔZzg:„~�g

ìX ‚bŠZy1wg;ƒVÔZzg÷}ìwÐt�Ût.e$Zë
ÎW\äè<ØZzg‚bÆŠgxyZk».Þ6,7g~Â[èì? ÎZw:
Y;VXXX~¹”]Ðt&ƒVÔp~tÌY}ƒV� �Z[:
÷}ìÑ]:Â‚b�Zzg:‚³X
~tC@*gV�÷}Ñq-'�isCZíÌZq-èI¿

�ÔZzgZyÆè<ØÆ!*g}~ìÑ]Zzg	Z+íÐZ�X~Zzgz{
Zq-Šzu}»"uZ�Zx™D�X

ëŠzâVB��Ã›Zg»øg}ZèI	Z+Æ‚B7g~îg
ÐëW}ìÔpëtÌB��øg}èI	Z+‚³7�ÔZzgz{

k)X ‘:ÔèIZzgfZCìÑ]�ÔZzgZyÅË‚³»[c*Â[~(7
Kitzmiller v. Dover Area School District YyZ~�4,

Æló~ë�:LLæ¬?yZzg¬Zð6,¢gppzZá¹ÐZ�ÛZŠ
Zq-ãCŠ~Gz26,¢gnp��!*ÇßìXZy»Gz£tì�Ã›
Zg»è<ØZzg}.ZÆÜsìXZkló~æ¦Æ‚³�zVä!*g!*g
ÞŠ]Š~ì�ÃtZg»Zh‚bÅúÒÏ™@*ìÔZÐ‚³',ZŠg~ä
(,}eä6,t™1ìZzgtËÌ§b}.ZÆz�ŠÅF,Šh+7™@*Xóó

»6,gÜYŒV Jerry Coyne ‚bZzgè<ØÆŠgxy�Ût6,
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Mì:
"In religion faith is a virtue; in science it's a

vice," comes from "Science and Religion

Aren't Friends," a column in the October 11,

2010, edition of USA Today."

CÙnÆãCŠ6,„OÔiyÜZg~Ôà~£tÅ0*âàÔi0+ÏXäzZà
ï6,0*È~ÔZzg”VÅèI½Š¶»6,eg™D�X

HŠ*LÌè<ØÆegZzäpZ[ÐYÐÏ?
Æ óó |ðãCŠ6,„Ô˜Š~Ôð6,¢gppzZáÔZzgLL¬Zð

Ãt‚iƒÆƒ].h+Z¼Z7-WÑ]ZEw™D�Ôpz{t!*]Yy
1ú™ÃZ0+Zi™D��tz„‚bì�ñ!*b¯yZzgÛR,zV~»g�Ûâ
ìÔ¸‚bCCì�»Ñ]ù^g„ìX

™CìZzg & ].h+Z¼ZãZÏ‚b»zì�ŠgCOƒÅ¤
øg~ÈgzVZzgZ’ZðZK̈yúYâgzVÐZg»0*äÅ@*gõÒy™CìXZk

zZà ~ËWÃ¹æZìÔbDÙZg‚w6,Zãi}ÆÃbÔc*Zq-‹~¯ðYä
Š*ÅRö7ìX

äZkÂ[Æ7Â~–: Tim Folger

"The Best American Science and Nature

Writing 2004 (New York: Houghton Mifflin,

2004)"

'»â^
Z¤/Zk¿Â[ÐW\ÆZ0+gè<ØÆ!*g}~5çVÐ

’q-BƒÂW\ÃqgzfsÐÌ¯Z0+ziƒVÐ:
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"www.richarddawkins.net Ayaan Hirsi Ali,

Infidel (2007) and Nomad (2010) Richard

Dawkins, The God Delusion (2006) Daniel

Dennett, Breaking the Spell (2006) Sam

Harris, The End of Faith (2004) Letter to a

Christian Nation (2006), and The Moral

Landscape (2010) Christopher Hitchens, God

Is Not Great (2007) and The Portable Atheist

(2007)"
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�Û}
qgzfsøg}f~VÆz{ãCŠ~úZï��ï™…èI	Z+

Šï�X
z{ãCŠ~ZK̈ã¢zg]�ŒÛd$ŒÛd$è<ØÆZÅ°p X: zZÕ
Òy™CìXè<Ø{0+ZyÃ¾e$Šêìc*ZkÅ(á
©8ìX
ëƒ¹ÁØZ@Æ!*z�ŠÌ¢áWD�XaZzg X: +Bºé EF:izŠZNŠ~
ÌiŠ5+k,ƒD�Ô{mîg6,Zkz‰ÜZ#Z¹ÃðÇg
¿7,JñX

ìÔ Ãð¿�ZK#6,Ãh}',‚™Zk»À™Š¶6,ˆƒZ X: µZ(ág{
�ZLè<Ø6,ñÐ»gÈƒÇZzgZ¤/~ZZyáWƒVÂz{
÷Z×î0YñÇX
ZkÐ…ZLf~VÆZ0+gZq-ZyŠA¿Æ‚B X: Šz¤ZŠgZu

ë{�Y¬ï~æŠQìX
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XëƒÇg†]»Z�Zx™D�ÔeìëZk»ZŒÛZg : Çg{ÆaZpZ
X, c*:™ ,™

Z¹Zq-ZzgŠ*ÔZzgW!*Æz�ŠÆo]Æîg6,7HY@*ìX pZ[X
¢zg]Ðic*Š{dw¬ïÅˆlXZkÐ…ZyŠ@¸ÂVZzg
ZK̈ãúZï�Ûn™äÅF,(QìXZk»Zg»…D�ÛZë™ä
ÆaƒZXë‚ñÃag™fe�ZzgagÃ‚tXZkÐ

+Bo-.3ï
G
EGGG

(ÅgZ{ûZgƒCìX anthropomorphism)
øg}82.ç EGEE~ZLgºŠZgzVÃŠzuzV6,F,ßŠb–ƒZìX X gºŠZg~;]
ZkÐ…ZLìÑ]ÔpZ÷]Ô	Z+Zzg¦VÆK X: ZgZŠe$

æŠ ~ŠzuzVÆìÑ]Æ!*g}~ªkWgZð™ä~
QìX

Æfg)LL{àÇ6,™äóó~æŠQìX y ZkÐ… X: z].ZãZ+Ñw
XZkÐ…f‚ZzgŸÃZµ™ÆLLgzbóó6,¢gpp~ : f‚ZzgŸÅŠzð
æŠQìX

XZkÐâ¯tZ[]6,¢gpp~æŠQìÔ :N ÁÐÁÜ½ÂµŠ*
Æªt¢zg]Ðic*Š{(,|™:ƒZzgZK̈+MÆic*Š{
ãCŠ~ZßßVÃ*:™@*ƒX
ëŠzuzV»ŠgŠCk™D�XtaZ›¿ìÔ:�è<Ø X: WsEgZy
»ð™Š{XëaZ›îgĝŠ�X
XZyÐøg}ZÜ¹ŸÀfe�XtpŠ»gZzg85Í-ö EEG�X : ZÜ¹C‚CÂx
YV�tøg}ÅgÐ!*CÙ»g�ÛâƒD�Ôè<ØZyÅ
!»Šúò™YìZzgtZÜZg™Yì�Üsè<Ø„
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…ZÜª]2@*ìX
ZôoÑoìX X: ™õZ+Ñw

(tøg}ZkƒÐÀ promiscuous teleology) X: ‘o¸c*]
gìT~ëŠ*ÃÑe$ÅWçÐŠÙ�X

X~W\ N (W\÷~"Y reciprocal altruism) X: �Z!Zôge$
Å"YƒVÇX
ZkÐ¤/z„k\o~ZŸ†ƒ@*ìZzgZk!*]»ZJyƒ@* X: gÎxCgzt

ì�Ãy¤/z{Æ‚Bic*Š{zZhìX
ßv}Ôc*ËÌŠzu~èI�Å›~¤/ëgƒYD X: gzââ~›
�ÔZzgZ-f6S:]Ã',zñ»gÑD��zZÕÆ
a¢zg~ƒC�X
tøg~Egzd~ÅZyS:]»ZEw™C��ŠgŠ X: g³zÏ
ZzgpsÃÁ™ä~æŠŠî�ZzgZOŠÔ›ÔpŠZOŠ~Zzg
¬zy~ZŸ†™C�X
ZkÐ…ŠzuzVÆÂìÑ]ÔpZ÷]Ô	Z+ÔZzg X: Ãtf‚
ZgZŠzVÃLL7,"óó~æŠQìX

ëèI−VÃZâ„W‚ãÐJw™MhT§bë X: _.!*] èÃ
{0+ZyÆZ�ÛZŠÃJw™D�që‚ÐY…�X
ëZL{0+ZãìÑ]ÃèI†]J-v™Šï�X

���
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