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«As if» principle: Do Dogs Know
Calculus
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Elvis with ball and tape measure, ready to {§ :
Courtesy of Tim Pennings. _'._/- -
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Tim Elvis 2 ©
(Math Prof) (dog)

Pennings, Timothy J. "Do dogs know calculus?." College Mathematics Journal 34.3

(2003): 178-182.



buonormna gna sSKOHOMUKN

* AAbTEPHATUBHBIE U3AEPXKKM 1 BIOOP:
KpbICbl O€3 Kapmeca

- HeadpdpekTnBHOCTM:

DbIHOYHASA SKOHOMMKA (3BOAIOLIMSA),
VS.

MAQHOBAsA SKOHOMMKA (KPa3yMHbIN AM3AMH)



* Puuapa AOKMH3 («PaclumpeHHbii
DEHOTUM», KITOUCTUUHBIN reH», KCamoe
rPAHAMO3HOE LOY Ha 3EMAE» U AD.)

* John Kagel, 970 v Ap.

* B H/Y B2 — Bacuanm Karouapes
(HEMDO3KOHOMMKA, PAKYABTET MCUXOAOTN)
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Bbicokme HeBblcoKkMe

AepeBo

MHOro ¢oToHoB +

Bbicokoe g
MOLLHbIX CTBOA

$POTOHDbI + MOLLHBIN

Hesbicokoe MaAO pOTOHOB i




i5a | HeadPeKTMBHOCTb: TOHKa
=" | BOOPYXeHW
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* ['enapa, BUAOPOT, razeAb [ OMMCOHA, AEB, aHTUAOMA THY

* ['enapa; ckopocTb A0 | |5 kM/4, HO cambin cAaBbIM M3 KPYMHbBIX
XULLHWKOB B ADPUKE

* CKOPOCTb HYXHa, YTOObI HE TOABKO YbexaTb (AOrHaTb) OT
COMEPHMKA, HO 1 MPOTUB KOHKYPEHTOB

* AAbTEPHATMBHASA CTOMMOCTb: CHIKEHNE PEPTUABHOCTMU,
XPYMKOCTb HOM
B ]



He>pPpeKTUBHOCTb: FOHKa
BOOPY>KEeHUNI
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* MNapeTo-yAyulneHusa AAn
AbBOB:

* KBOTUPOBATb AODbBIMY

*He OXOTUTHCA Ha
bepeMeHHbIX CaMOK

*He TPOraTb MOAOAHSIK M
DEAKME BUADI

*Ho: ecTtecTBeHHbIM 0TOOP

* HekoTopble BMABI BBIMMPAIOT,
TaK KaK MOMaAaloT B
HESPDEKTUBHOE PaBHOBECKE

v d/ X = i
- : ~ / .
P i > y o




#a | HeapPeKTBHOCTb: roOHKa
=" | BOOPYEHWA

* [ ToueMy razeAb Tak CTPaAAET MOCAE YKyca!

» OTbHOp HE NooLPSeT MyTaLMIO,
CHMXKAIOLLYIO CTPaAAHMS

* BUpYC NpOCTYABI VS. YEAOBEK

B g



[leprognyeckme umkagbl

« ABa Buaa: |3 1 | 7 AeT noa 3emaen
B BUAE AVMYMHKM, MOTOM BbIAE3AIOT me
MUAAMADAGMI U PA3MHOXAIOTCA

» CeTeBOM 3 PeKT: Yem BoAbLLIE
BLIAE3ET, TEM MEHbLLIE PUCKM

* [ouemy [3n /¢

» Lloyd & Dibas, 1966: npocTbie uncaa
CHWXKAIOT BEPOSTHOCTb BCTPETUTHCS

C (Tenepb BbIMEPLLMM) XMLLHMKOM
B
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buonormna gna sSKOHOMUKN

* MOXHO CTaBUTb APYrME SKCNEPUMEHTDI

°* MieT I_IPO6/\€MI:>I HECCTECTBEHHOIO NMOBEACHWA
B SKCMNEPMMEHTE

* KakoBbl OMTMMaAbHbIE CTPATEMMM B MOAUTUKE
DA3MHOXEHMS MY>KUMH M XKEHLLMH C TOYKM
3peHnst ecTecTBeHHoro otbopa! (Bateman,

1948)

* OCoOBEHHOCTM MOBEAEHMA AIOAEN —
BDOXAEHHbBIE MAM MPUOBPETEHHbIE!
B 11



Capuchins Rhesus Macaque Chimpanzee
(New World Monkeys) (Old World Monkeys) (Great Apes)

-

6 million years ago

25 million years ago

35 million years ago



1B/ | Toproens y *X1BOTHbIX

- Apam Cmut, | //76: «Nobody ever saw a dog make a
fair and deliberate exchange of one bone for another
with another dog. Nobody ever saw one animal by 1ts
gestures and natural cries signify to another; this is mine,
that yours; | am willing to give this for that»

« Ha camom ACENE, XMBOTHbIE OOMEHMBAIOTCA TOBApdMI

YCAYFaMm C MCMOABb30BAHMEM LIEH, AOCTUIAast COrAALLIEHNI
HeBepOaAAbHO

13



[PYyMUHT 1 6narococtoaHme

* babyuHbl
AOABLLE «YeLlyT
CMMHKY>» aAbda-
CamLly B
NEPUOADI
HEAOCTATKA €Abl

« CaMupl AOAbLLE
KYELLYT CIMHKY»
CaMKe, eCAU
CaMOK MaAO




‘B, | MoHononusa vs. Onurononus

* Fruteau et al., 2008, lOAP: _

* OAHOW 0be3bsHe-
BEPBETKE HM3KOro paHra
AQETCS pblyar,
MO3BOAAIOLLMM CHaAOXaTb
BCIO CTalo eAOM
(MOHOMOAMS)

* 3aTEM MOSABASETCS
BTOpas Takast obe3bsAHa
(oAMronoAmns)

B 10
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MoHononna vs. Onurononmsa

Experimental setup

Donga Group

Phase 0

|E I F |G

@ Non-providers
» First provider 61 6
m Second provider
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Toproena y kanyynHoB

* Chen, Santos, 2005:

* «The capuchin has a small brain, and it's pretty much focused on food and
sex»

* A€HbIM — CcepebpsAHbIE KPYXKOUKM C AbIPDKOM

* Y KanyLMHOB €CTb MPEAMOYTEHNS OTHOCUTEABHO TUMOB YrOLLEHMS, U
OHW AEAQIOT BbIOOP Ha DIOAXKETHOM OrpaHMYEHMM

* PesyAbTatbi:

3dKOH CrNpoOCa BbINOAHEH, KaK 1 dKCMOMbl I_Ipe,A,I_IOHTeHI/IPI

risk aversion, endowment effect (MpoaaloT cBoe AOpOXe, Yem
rOTOBbI KYMUTb Takoe xe uyxoe), loss aversion

Chen: «monkeys statistically indistinguishable from most stock-market
investors)

NPOCTUTYLIMSA
B r
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CnpaBegnmMBOCTb N HEPABEHCTBO

Henrich, Joseph. "Animal behaviour (communication arising): Inequity aversion in
capuchins?." Nature 428.6979 (2004) Buaeo



http://www.youtube.com/watch?v=-KSryJXDpZo
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