Language, evolution & the theory
of games.

Linguistics contra evolution?




Is human language unique? Bee dance

relevant comparative data. More concretely,
if the language evolution researcher wishes to
make the claim that a trait evolved uniquely
in humans for the function of language pro-
cessing, data indicating that no other animal
has this particular trait are required.

a. Round dance b. Tail-wagging dance
Fig. 1. Running curve of the bee (a) Qu[ing round dance and (b) during tail-wagging
(Hauser, Chomsky & FltCh |02, dance. Bees that follow the dancer take in information.
Science 298:1572) von Frisch'74, Science 4152:664
Is human language unique? Vervet monkey alarm calls
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Figure 1. Spectrographic ilustrations of the vocalizations sed in this study. (a) Male Campbell's monkey, tb) male Diana morkey, (c) female
Diana mankey. Male Campbell's and male Diana monkey alarm calls were used as playback stimul (see text). Recordings were digitized at a
sampling rate of 44 kHz (16 bits accuracy) and displayed using a 256-point Fourter transformation (Hamming window function) that resulted
in wide-band spectrograms (analysis resolution: 700 Hz with 21.5 Hz/0.72 ms accuracy).

Humpback whale song

Is human language unique?
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(Okanoya & Y amaguchi'97;
J. Neurobio. 33,4)



Is a scientific study of language

ique?
Is human language unique” evolution possible?

“Finally, | must say that the best lesson our readers can learn

isto give up the childish notion that everything that is

interesting about nature can be understood. History, and
evolution is a form of history, simply does not |eave sufficient
traces, especially when it isthe forces that are at issue. Form

and even behavior may leavefossil remains, but forces like
natural selection do not. It might be interesting to know how
cognition (whatever that is) arose and spread and changed,
but we cannot know. Tough luck.” (Lewontin'98:130)

Complete scenarios Complete scenarios
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Formal models of evolution Evolutionary Game Theory
Fisher'30; Wright'31; Haldane'32 ‘\

(Maynard Smith & Price’73;

Maynard Smith'82: Evolution & the Theory of Games, CUP)

(Maynard Smith & Price'73;
Hamilton'64; Price'70; Frank'98 Maynard Smith'82;

Parker & Maynard Smith'90
Optimality Theory, Nature:348)
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Payoff Function




Confusion probabilities

Evolutionary Stable Strategies

(Nowak & Krakauer'99
PNAS: 96)
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Invasibility

(Komarova& Niyogi'04,Art.Int.: 154



Stretching out

Stretching out

B

-y
- -



Conclusions Acknowledgements



