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Dilin evriminden ne anlamaliyiz?
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Monkey yocal tracts aré speech-ready oy

W, Tecumseh Flech,'7* Bart de Boer,” Nell Mathur,*® Asif A Ghazantar*** o e s

the inability of nonhu!

m-owcﬂ"‘
Yespite repeated attempts, "0 nonhuman primates have ever been
o sounds, not even \mpmmnndﬁmnunh
in human homes, (1), Humans appear 10 be the only primates with &
capacity 10 flexibly control their vocalizations and 1o lntegrate esple
ration, phonation: and vocal tract movements in an intricate manner
as roquired for speech (2-4). Sinee Darwin's tine, (WO Typotheses
ons for this fact. The
fuest “neural” hypothesis \hat other primates Jack the brain mecha
nisms requied O control and coordinate ther ¢ ise adeguate
production ayseny; Darwin favored this hypothesis, and it was widely
accepted untl the 19605 (3) ‘The second 'pﬂ\phtml' hypothesis, in
ontrast, identifies the basks of primate yocal limitations 84 the anatomy
and configuration of the nonhuman primate vocl tract. This hypothesis
hwkidygm"dmday, d\twnmnmhwwfmmw
Licherman ¢f al. (6), which used @ computes program 1©
ic capobility of & shesus macKue and, by extension: other non:
uman primates: They concluded (hat “the vocal apparatus of the thesus
monkey i inherently incapable of w-l\nwh' range of human spoech”
1(6) p- 1187). Later work used the same methods and reached the
same conclusions for chimpanzees (7). and thus inaugurated the i
of the ripheral” Typothesis, whic remalns & accepted
concerning human speech (8 13). For example, “early
experiments 1© teach chimpanees 10 communicate with their yoices
the insufficiencies of the animals’ vocal organs” (9)- This
irional hypﬂhcl\l has an important mplication for the evolv
ton of human language: hat the broad phonatic range
pect i changes heral

thus ity implication concerning Jangusge evolution.
Licherman and

cavity of a thess macs cay

timate of its resting ahape. They then created & computer model of the

monkey yocal tract roughty estimating ity houndary conditions by
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manipulating the tongue of an anesthetized animal, and finally ex
plored the possible acoustic range of this computer model to outline

i range of their vocal apparatus when vocalizing and

their vocalizations thus indicate only what the animal does, rather
(han what it could do. Howeveh & computet modd based on & plaster
cast of the vo wract of & monkey cadaver docs not necossarily pro-
vide an adequate indication of \he range of vocal Lract shapes
produced in Jiving animals. More recent rescarch suggests that inves-
tigations of postmortem anatomy drastically anderestimate the flexi

remedy this inadequacy, W¢ first examined the yocal anatomy
of behaving macaques using x-ray videos. To gain full estimate of the
dynamic fexibility in the vocal tract, W examined the configuration of

onstruc

model of the macague vocal tract Crucally, we never extrapolated
eyond the observed anatomical TaNge! Every data point & Based o0
an actual observed configuration- We then used 3 maximization ap

roach 10 choose— from the 0 vocal tract configuratons— five
maximally distinct i ey 15" that make the Dest use of the ob
served space A hesized these yowels using A monkey grunt Vo
calization monkey nally

a6 @ source )

na discrimination fest to human |isteners 1O evaluate the listeners’
ability o Jiscriminate aAMONS \he five monkey vowdls. We also used &
pearest-neighbor approach 1o find the closest approximation 1o vark:
ous human vowds Pm\\\n:b\'.‘ by the monkey phonctic model (scaked
for differences in overall vocal tract Jengih). This approach provides 8
Tighly comrvative estimate of potential acoustic outputt Only macadue
vocal tract configurations We actually ohwerved are

methods
Our study used standard methods in speech lence, similar © those
wsed i cardler studies, but replaced the original cadaver estimates with

ations
the vocal tract outlines for 99 configurations (Fig, 1B shows one ex
ample). With custom Matlab (veridon 2011b) wriph and G codes




Diger turler insan dilini ya da 6grenebilir mi?

Noam Chomsky (7.12.1928 -) Nim Chimpsky (19 .11.1973 —10.03.2000)



Nim Projesi

Nim iki haftalikken bir ev ortaminda bir aileye teslim edilmis
ve Amerikan isaret Dili 6gretilmistir. Nim 125 isaret
ogrenmesine karsin, Herbert Terrace, Nim’in Noam
Chomsky’nin “dil” olarak tanimladigi anlamda bir sey
edinmedigini belirtmistir. Buna karsin Nim, egiticilerinin
uygun baglamlarda kullandigi isaretlerini yineleyerek
ogrenebilmistir.

Table 1. Number of tokens and types of com-
binations containing two, three, four, and five
Or more signs.

Length of
combination Tokens Types
Two signs 11,845 1,138
Three signs 4,294 1,660
Four signs 1,587 1,159
Five or more signs 1,487 1,278

Terrace ve dig. (1979)



Table 5. Most frequent four-sign combina-
tions.

Fre-

Four-sign combinations
quency

eat drink eat drink 15
eat Nim eat Nim
banana Nim banana Nim
drink Nim drink Nim
banana eat me Nim
banana me eat banana
banana me Nim me
grape eat Nim eat
Nim eat Nim eat

play me Nim play
drink eat drink eat
drink eat me Nim

eat grape eat Nim

eat me Nim drink
grape eat me Nim

me eat drink more

me eat me eat

me gum me gum

me Nim eat me

Nim me Nim me
tickle me Nim play
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Terrace ve dig. (1979)




Dilbilim olduk¢a basit goriinen ama yanitlarinda karmasik
kuramlari barindiran su sorulara yanit aramaktadir:

- Dile iliskin bilgimiz nedir?
— Bu bilgi nasil edinilir?
—> Bu bilgi nasil kullanilir?

—> Bu bilgi nasil evrimlesmistir?



