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Introduction
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Fundamental problem:

“Language leaves no » L4 4
direct imprint in SOClE‘tE‘ de
the fossil record.” 1 1<t
Bolhuis et al. (2014) LlngUlSthue
_ de Paris
Theories of language
evolution are often
(inevitably?) more _
speculative than theories of ART. 2. - La Société n'admet aucune
human evolution based on communication concernant, soit I’origine
archaeological and du langage soit la création d’une langue
palaeoanthropological universelle

evidence.

Société de Linguistique de Paris. Satuts
de 1866.
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Language leaves no
direct imprint in
the fossil record...

or

... does it?
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There is an abundance
of abstract signs in the
Upper Palaeolithic (ca.
40 000 to 10 000 years

ago) of Europe. e P

P s
s; ’,‘_f‘» v‘”"\}\——

Example:
Finds of art objects in
the Swabian Jura

Dutkiewicz,
Wolf & Conard
(2017)

M. Zeidi 2013
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There is an abundance
of abstract signs in the
Upper Palaeolithic (ca.
40 000 to 10 000 years
ago) of Europe.

Example:
Abstracts signs in cave
art

“The Inscription”
Cueva de la Pasiega,
Spain (ca. 18000 BC)
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How do we get from...

engravings writing

KRS
/}@\iv\\i/ A

Blombos Cave (South Africa) ca. 70 000 BCE

Sumerian Cuneiform (Mesopotamia) ca. 3000 BCE
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How do we get from...

Animal communication Human language
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Three interdependent questions:

1) What evolved, i.e. what is “language” in the first place?
2) Why did it evolve, i.e. did it have particular function(s)?

3) How did it evolve, e.g. suddenly via mutation, gradual, etc.?

4

\

)
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Question 1:
What is language?
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Question 1: What is ,language*?
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a) The sounds,
graphemes and signs
we see and hear
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Question 1: What is ,language*?

b) our mental
capacity to process
sounds, graphemes
and signs
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Answer by generative syntacticians:

E-language: “externalized”
performance

I-language:
“Iinternalized”
competence related
to Universal
Grammar

Chomsky (1965). Aspects of the theory of syntax.
Chomsky (1986). Knowledge of language: it's nature, origin and use.
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Question 1: What is Universal Grammar?

bt
o & ‘.,!h

4 -"p-'h' * 18

31mplest speculation about the evolutlon of language Wlthm some small
group from which we are all descended, a rewiring of the brain took place in
some individual, call him Prometheus, yielding the operation of unbounded
Merge, applying to concepts with intricate (and little understood) properties.

Chomsky (2005). Some simple evo devo theses: how true might they be for language?
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(a) (AB)"Sequence (b) ArBnSequence

NAN 0N

A A A B B B

TRENDS in Cognitive Scienfes

[...] the unified nature of human language arises from a shared, species-
specific computational ability. This ability has identifiable correlates in the
brain and has remained fixed since the origin of language approximately
100 thousand years ago.

Berwick et al. (2013). Evolution, brain, and the nature of language.
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Fundamental problem:

What can we infer from production (E-language) regarding the language
capacity (I-language)?

18 | Modern Human Origins, Lecture 8 07/01/19 University of Tlbingen



Campbell's monkeys

Pied babblers

EBERHARD KARLS

UNIVERSITAT
TUBINGEN

= [

UFG

Is there a decision algorithm that would tell us from empirical data

whether “language” is present?

Eagle! Leopard!
Hok

Hok I oo

[ BRG]
siaNon-ground |SEERE - DS
mnclisturbance | s

) 0.3 sec

5 kHz

recruitment

Townsend et al. (2018). Compositionality in
animals and humans.

CYPC LRI

ALl TG 0 LT 4.0 LG 90 TI (197 LA
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Formal language theory: The Chomsky hierarchy

{a": n 1s GO6del number of a Peano-
Theorem }

context-free
ap"

Jager & Rogers (2012). Formal language theory: refining the Chomsky hierarchy.
Chomsky (1956). Three models for the description of language.
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Regular language generated
by a finite state automaton,

aka Markov process s
{a": n 1s Godel number of a Peano-

Example of a regular grammar Theorem }
to generate strings of the type a"b™:

rule 1: A - aA
rule 2: A - aB context-free a'b"
rule 3: B - bB

rule 4: B-Db anbm

Generating an example string:

apply rule 1: aA
apply rule 1: aaA
apply rule 2: aaaB
apply rule 3: aaabB
apply rule 4: aaabb

Jager & Rogers (2012). Formal language theory: refining the Chomsky hierarchy.
Chomsky (1956). Three models for the description of language.
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Context-free (non-regular)
language generated by a push
down stack

{a": n 1s Godel number of a Peano-

Example of a context-free grammar Theorem }
to generate strings of the type a"b":

rule 1: S - aSh
rule 2: S - € (empty string) context-free a'b"

Generating an example string:

apply rule 1: aSb
apply rule 1: aaSbhb
apply rule 1: aaaSbbb
apply rule 2: aaabbb

Jager & Rogers (2012). Formal language theory: refining the Chomsky hierarchy.
Chomsky (1956). Three models for the description of language.
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“English is not a finite-state language, and we are forced to reject the
theory of language under discussion [i.e. language as a Markov process]

Chomsky (1956). Three models for the description of language.

| | 1 !
Neither did John claim that he neither smokes while Il nor snores, nor
did anybody believe it.

aabb

more generally:

a'h"

Jager & Rogers (2012). Formal language theory: refining the Chomsky hierarchy.
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Is there a decision algorithm that would tell us from empirical data
whether “language” is present?

ab, aabb, aaaabbbb, ab,
aabb, ab, aaabbb, aabb, ab,

abb, aabbb, aaaabbbbb, aaab, aaaabbbb, ab, aabb,

aab, aab, aabbb, abb, ab, aaabbb, ab, aaaaabbbbb,
aaaaaaabbbb, abbbbbbbbbbb, ab, ab, aaaabbbb,

aabbbb, aaabbbbb, abbbb, aaaaaaaaaaabbbbbbbbbbb,
aaaaaaaaaaaaaabbbbb, aaaab, ab, aabb, aaaaabbbbb
abbbbb, aaaaabbbb, aaabb,

abb

aab, abb, aaaabbbb, ab,
aaabb, abb, aabbb, aaabb,
abb, aabbbb, abb, abb,

aaabbb, ab, aabbbbb, abb,
aab, aaaabb, aaaaabbbbb,
abbbb, aabb, aaaab
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Is there a decision algorithm that would tell us from empirical data
whether “language” is present?

Some caveats:

- a finite-state automaton (regular grammar) can in fact create a"b" sequences
(either coincidentally or by implementing a simple counter)

- the argument that language is not a finite-state automaton is based on the
assumption of potentially infinite dependencies (n). However, empirical data
are always finite

- in natural languages, there can be intervening symbols as in the example
above (neither ... neither ... nor ... nor)

- in natural languages, the structural property of a"b" does not necessarily refer
to “surface” properties of the string (e.g. sequences of characters of
phonemes), but higher order structures such as NP (noun phrase) or VP (verb
phrase)
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Question 2:
Why did language evolve?
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Question 2: Why did it evolve?

Examples of Animal Communication

- Vocal
communication

i

-

Fireflies glow tof  Elephants use L Cats
attract mates. their trunks to q against objects
talk to other 8 ip L0 mark them

herds over long with their scent.
distances.

S

ol o9

- Gestural
communication

Male whales Baboons use p#ﬁrﬁzﬁp

use their son touch to show tralls to Tollow
to communicate affection and pa&n other,

with females.  Brom each other. = = s

- Social bonding
(grooming)

Cobras Inflate | | Wolvies hiswhto | | Horses kick Skunks use
their hood to olnerlhgﬁsﬁa W their signature
esiablis

scare other smell to deter
predators,

dominance,

- Gossiping

- Thinking

- No function (?)

Christiansen & Kirby (2003)
Chapter 14 by Philip Lieberman
Chapter 2 by Steven Pinker
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Question 2: Why did it evolve?

Spectrograms of alarm calls in Vervet monkeys
. LEOPARD . EAGLE SNAKE

- Vocal
communication

- Gestural OR
communication :

- Social bonding
(grooming)

QL8

}
=

- Gossiping

Sauve T

VO v . 3

Seyfarth et al. (1980). Vervet monkey alarm calls: semantic
communication in a free-ranging primate.

Q25 sec
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Question 2: Why did it evolve?

- Vocal
communication

- Gestural
communication

- Social bonding
(grooming)

- Gossiping

- Thinking

- No function (?)

Alarm calls, e.g. in Vervet monkeys

EAGLE ALARMS

Adults ——————
BIRDS
MAMMALS
ﬁmm =
Snoke wk Owl “Tawn ‘
Eagle "E‘&%L Eagle £d01 g Stork Vulture
) EAGLE ALARMS
Juveniles Tl
BIRDS MAMMALS
R N
Gos< Baté- Snake Mgr 0 | Set o
hovi fote- Snake %l Hggllce "Bl Tanny Stork Vulture Spoonbill Setretary Baboon
EAGLE ALARMS
Infants /
/B[RD \ s
__—'--’ 0 \\\-"'- ":—‘3- \ ‘“‘-':-"
Gos-"Bate- Snake Hawk Ol Tclwn - Horn-"
howk JoueT phake Ponre Lomn v Stork VL.ll "Heroh Goose Plgeon RoIIer gclnl'rlm Leaf

Fig. 1. Eagle alarms given by adult, juvenile, and infant monkeys to different species or objects.
Broken line, 1 to 5 alarms; single line, 6 to 10 alarms; double line, 11 to 15 alarms; solid line,
more than 15 alarms. Data on 149 alarms were collected over 14 months from 31 adults, 16
juveniles, and 17 infants.

Seyfarth et al. (1980). Monkey responses to three different alarm calls:
evidence of predator classification and semantic communication.
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https://www.youtube.com/watch?v=q8ZG8Dpc8mM
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Question 2: Why did it evolve?

- Vocal
communication

- Gestural
communication

- Social bonding
(grooming)

- Gossiping

- Deception

- Thinking

- No function (?)

Christiansen & Kirby (2003)
Chapter 10 by Michael A. Arbib
Chapter 11 by Michael C. Corballis
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https://www.youtube.com/watch?v=NBFBbFcixRY
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Question 2: Why did it evolve?

Examples of Animal Communication

- Vocal
communication

-

Fireflies glow to Elepllallls use

attract mates. their trunks to
talk to other

herds over long

L distances,

ﬁg;!:u-lcks use .

courting rituals, | ,USe their son touch to show 8 yeajls 1o follow
B to communicate affection and each other.

- with females. 8 grmom sach other. | * %

- Gestural
communication

- Social bonding
(grooming)

Cobras inflate | howl to Hpreae kink
their hood to

scare other

creaturas.

- Gossiping

- Thinking

- No function (?)

Christiansen & Kirby (2003)
Chapter 12 by Robin Dunbar
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Question 2: Why did it evolve?

- Vocal
communication

- Gestural
communication

- Social bonding
(grooming)

- Gossiping

- Thinking

... language is not properly regarded as a system of communication. It is a system
) for expressing thought, something quite different. It can of course be used for
\[¢ funCUOﬂ (7) communication, as can anything people do—manner of walking or style of clothes
or hair, for example. But in any useful sense of the term, communication is not the
function of language, and may even be of no unique significance for understanding
the functions and nature of language (Chomsky, 2000b, p. 75).

Cited in Pinker & Jackendoff 2005, p. 223
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Question 2: Why did it evolve?

- Vocal
communication

- Gestural
communication

Definite Articles

M M F P

- Social bonding
(grooming)

- Gossiping

- Thinking

I - No function (7) I Language design as such appears to be in many respects “dysfunctional,” yielding

properties that are not well adapted to the function language is called upon to
perform. ... What we seem to discover are some intriguing and unexpected features
of language design ... [which are] unusual among biological systems of the natural

world (Chomsky, 1995, p. 162).
Cited in Pinker & Jackendoff 2005, p. 223
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Question 2: Why did it evolve?

- Vocal :
100 /\

communication

A

- Gestural
communication

adtel AT
e
,g%&?&\\\\\ ﬂ LY

'!y 2,
e L -
G et
e
oLl A2 '

- Social bonding
(grooming)

- Gossiping

- Thinking

- No function (?)

Does there have to be an either/or answer? Or is it
possible that language is located in a multidimensional
design space with trade-offs between different

functions?

07/01/19 University of Tubingen
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Question 3:
How did language evolve?
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Question 2: How did language evolve?

Sudden big jump (saltation) Small jumps (gradual, stepwise)
o A A
o MH LCA: Last Common Ancestor
§ —O0 MH: Modern Human
:
3
° LCA
% .
2
3 > >
time
Continuous change with Continuous change
sudden spurts (variable rate) (constant rate)

A A

e —
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Question 2: How did language evolve?

Sudden big jump (saltation)

»
»

LCA: Last Common Ancestor
—O MH: Modern Human

Language competence ¢

v

time

Continuous change with
sudden spurts (variable rate)

e

v

A

Small jumps (gradual, stepwise)

genetic mutations (?)

v

Continuous change
(constant rate)

A

/

v
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Question 2: How did language evolve?

Sudden big jump (saltation) Small jumps (gradual, stepwise)
o A A
o MH LCA: Last Common Ancestor
§ —O0 MH: Modern Human
s
3
° LCA
g o———
>
3 > >
time
Continuous change with Continuous change
sudden spurts (variable rate) (constant rate)

Learning and cultural
transmission (?)

A A

e —
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a) Saltation b) Graduation

A A Discrete Continuous
Graduation Graduation

[}
(=)
1]
=
(=]
c
]
-
£
o)
v
A

()
o
1]
=)
(=]
c
©
-
(=]
)
(o}
S
(a8

Bentz (2018) Adaptive languages: An information-theoretic account of linguistic diversity.
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The Saltational Account

X e REVIEW

- What is language?
A human specific cognitve

ability to pracess “infinite The Faculty of Language: What Is It, Who Has

discreteness”, i.e. recursion

(called operation Merge within It, and How Did It Evolve?
the Minimalist Program)

REVIEW: NEUROSCIENCE

Marc D. Hauser,’* Noam Chomsky,?> W. Tecumseh Fitch'

—_
- Why did it evolve? Cell
Potentially independent of Feature Review
SRS, E.7, 107 Evolution, brain, and the nature

number cognition and/or
navigation of Ianguage

Robert C. Berwick', Angela D. Friederici2, Noam Chomsky?, and Johan J. Bolhuis*

- HOW did it evolve? OPEN aACCESS Freely available online @PLOS | BIOLOGY
Most likely via a sudden

mutation (saltation), not
necessar”y with any adap“ve HOW COUId Language Have EVOIVed?

advantage Johan J. Bolhuis'?*, lan Tattersall>, Noam Chomsky®, Robert C. Berwick®

1 Cognitive Neurobiology and Helmholtz Institute, Departments of Psychology and Biology, Utrecht University, Utrecht, The Netherlands, 2 Department of Zoology and
Sidney Sussex College, University of Cambridge, Cambridge, United Kingdom, 3 Division of Anthropology, American Museum of Natural History, New York, New York,
United States of America, 4 Department of Linguistics and Philosophy, MIT, Cambridge, Massachusetts, United States of America, 5 Department of Electrical Engineering &
Computer Science and Brain and Cognitive Sciences, MIT, Cambridge, Massachusetts, United States of America

Hauser, Chomsky & Fitch (2002).
Berwick, Friederici, Chomsky, & Bolhuis (2013).
Bolhuis, Tattersall, Chomsky & Berwick (2014).
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The Saltational Account

- What is language?
A human specific cognitve
ability to process “infinite
discreteness”, i.e. recursion
(called operation Merge within
the Minimalist Program)

- Why did it evolve?
Potentially independent of

communication, e.g. for number
cognition and/or navigation

- How did it evolve?

Most likely via a sudden
mutation (saltation), not
necessarily with any adaptive
advantage

External
Environment

Organism Internal

P\‘ 'f)\ FLB

Conceptual-
FLN intentional

Recursion

colorless @G

Memory Digestion

Ecological

Physical

Cultural
Sensory-
motor

Social

Respiration Circulation

FLB: Faculty of Language in a Broad sense, i.e.
not human and/or language specific

FLN: Faculty of Language in a Narrow sense, i.e.
human and language specific

Hauser, Chomsky & Fitch (2002).
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The Saltational Account

- What is language?
A human specific cognitve
ability to process “infinite
discreteness”, i.e. recursion
(called operation Merge within
the Minimalist Program)

- Why did it evolve?

Potentially independent of
communication, e.g. for number
cognition and/or navigation

- How did it evolve?

Most likely via a sudden
mutation (saltation), not

necessarily with any adaptive
advantage

The easy way to discrete infinity:
Domain-general example of “tail” recursion:
(ab)", where n is potentially infinite;

ab, abab, ababab, etc.

Language example: Coordination
PN

a b
Paul swims
PN P
a b a b
Paul swims and Mary runs
= b a b a b

Paul swims and Mary runs and Isa jumps

etc.

44 | Modern Human Origins, Lecture 8

07/01/19 University of Tubingen



EBERHARD KARLS

UNIVERSITAT
TUBINGEN

= O VFG

The Saltational Account

- What is language? The difficult way to discrete infinity:
A human specific cognitve ) “ ” .
ability to process “infinite Domain-general example of “true” recursion:
discreteness",. ie. recursiqn :

e ST il a"b", where n is potentially infinite;

ab, aabb, aaabbb, etc.

- Why did it evolve?

Potentially independent of

communication, e.g. for number Language examp|6:

cognition and/or navigation /\
a b

- How did it evolve? Er sah Marie schwimmen

Most likely via a sudden /\

mutation (saltation), not a a/\ b b

necessarily with any adaptive ) .

advantage Er sah Marie Paul schwimmen lehren

%\\

a a a b b b

Er sah Marie Paul Isa schwimmen lehren helfen
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The Saltational Account

- What is language?
A human specific cognitve
ability to process “infinite
discreteness”, i.e. recursion
(called operation Merge within
the Minimalist Program)

- Why did it evolve?
Potentially independent of

communication, e.g. for number
cognition and/or navigation

- How did it evolve?
Most likely via a sudden
mutation (saltation), not
necessarily with any adaptive
advantage

@ PLOS ’ ONE

A Corpus Investigation of Syntactic
Embedding in Piraha

Richard Futrell'*, Laura Stearns’, Daniel L. Everett?, Steven T. Piantadosi®®,
Edward Gibson'®

1 Department of Brain and Cognitive Sciences, Massachusetts Institute of Technology, Cambridge, MA,
United States of America, 2 Dean of Arts and Sciences, Bentley University, Waltham, MA, United States of
America, 3 Department of Brain and Cognitive Sci University of R , R , NY, United
States of America

Language without recursion?

“Our analysis has failed to find strong support for syntactically
embedded structures in Pirahd. We emphasize that any conclusions
that can be drawn from this corpus evidence must be highly
tentative, due to the difficulty of working with a language whose
speakers are so difficult to access, as well as the computational
challenges of characterizing linguistic complexity.”

Futrell, Stearns, Everett, Piantadosi & Gibson (2016).
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The Saltational Account

- What is language?
A human specific cognitve
ability to process “infinite
discreteness”, i.e. recursion
(called operation Merge within
the Minimalist Program)

- Why did it evolve?
Potentially independent of

communication, e.g. for number
cognition and/or navigation

- How did it evolve?

Most likely via a sudden
mutation (saltation), not
necessarily with any adaptive
advantage

“The quality of language that makes it unique does not seem to be
so much its role in communicating directives for action” or other
common features of animal communication, Jacob continued, but
rather “its role in symbolizing, in evoking cognitive images,” in
“molding” our notion of reality and yielding our capacity for thought
and planning,” [...]

Jacob (1982) cited in:
Chomsky (2005). Three factors in language design.

“A complex train of thought can be no more carried out without the
use of words, whether spoken or silent, than a long calculation
without the use of figures or algebra”

Charles Darwin cited in:
Bolhuis et al. (2014)
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The Saltational Account

- What is language?
A human specific cognitve
ability to process “infinite
discreteness”, i.e. recursion
(called operation Merge within
the Minimalist Program)

- Why did it evolve?
Potentially independent of

communication, e.g. for number
cognition and/or navigation

- How did it evolve?

Most likely via a sudden
mutation (saltation), not
necessarily with any adaptive
advantage

“The simplest account of the “Great Leap Forward” in the evolution
of humans would be that the brain was rewired, perhaps by some
slight mutation, to provide the operation Merge, at once laying a core
part of the basis for what is found at that dramatic “moment” of
human evolution” [...]

Chomsky (2005). Three factors in language design.

Sudden big jump (saltation)
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In Bolhuis et al. (2014) the point in time t is speculated to be around
200 000 to 80 000 years ago based on the appearance of modern
Homo sapiens and the earliest symbolic finds in Blombos cave
(South Africa)
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The Saltational Account

- What is |anguage? Th|nk abOUt |t

A human specific cognitve
ability to process “infinite
discreteness”, i.e. recursion
(called operation Merge within
the Minimalist Program)

- Why did it evolve?
Potentially independent of

communication, e.g. for number
cognition and/or navigation

- How did it evolve?
Most likely via a sudden
mutation (saltation), not
necessarily with any adaptive
advantage
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Does this represent “discrete infinity”, “tail recursion”, or
“true recursion”?
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The Gradual Account

- What is language?
A toolbox of different cognitive
abilities specific to humans and
language (FLN)

- Why did it evolve?
Most likely as an adaptation for

more explicit communication of
complex propositions

- How did it evolve?

Gradually via several mutations
and selection (here called
discrete graduation)

BEHAVIORAL AND BRAIN SCIENCES (1990) 13, 707-784
Printed in the United States of America

Natural language and
natural selection

Steven Pinker* and Paul Bloom?

aDepartment of Brain and Cognitive Sciences, Massachusetts Institute of
Technology, Cambridge, MA 02139 and *Department of Psychology,
University of Arizona, Tucson, AZ 85721

Electronic mail: “steve@psyche.mit.edu and *bloom@rvax.ccit.
arizona.edu

Pinker & Bloom (1990)
Pinker & Jackendoff (2005)
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. “Language” is mainly the FLN — in agreement with Hauser, Chomsky
- What is language? and Fitch (2002). However, the FLN is much richer, i.e. contains

A toolbox of different cognitive many more human and language specific properties, not just some
abilities specific to humans and form of recursion.
language (FLN)

The Gradual Account

- Why did it evolve?

Most likely as an adaptation for
more explicit communication of
complex propositions

- How did it evolve?

Gradually via several mutations
and selection (here called
discrete graduation)

Pinker & Jackendoff (2005)
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Example: Speech perception and production

- What is language?
A toolbox of different cognitive
abilities specific to humans and
language (FLN)
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front central back

Glottis
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5 5 near-close.  -i1ey - °0 <u
- Why did it evolve? midcowe | eupl  comoo v 3 é
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Most likely as an adaptation for midopen ' Lcee  edeco e &
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more explicit communication of open aucss .
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CONSONANTS | Bilabial Labiodental | Dental Alveolar red Retroflex Palatal
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“Moreover the design of language — a mapping between meaning
and sound — is precisely what one would expect in a system that
evolved for the communication of propositions. We cannot
convey recipes, hunting technigues, gossip, or reciprocal promises
by “manner of walking or style of clothes or hair,” because these
forms of behavior lack grammatical devices that allow propositions to
be encoded in a recoverable way in details of the behavior.”

- What is language?
A toolbox of different cognitive
abilities specific to humans and
language (FLN)

- Why did it evolve?

As an adaptation for more
explicit communication of
complex propositions

- How did it evolve?

Gradually via several mutations
and selection (here called
discrete graduation)

Pinker and Jackendoff (2005), p. 224.

Examples of Animal Communication

-

Firaflies glow to
attract mates.

s o)
Peacocks usa
thair elaborata
tails during
courting rituals.

Cobras inflate

their hood to
scare other
creatures,

n
Elephants use
their trunks to

talk to other
herds over long
distances,

Male whales ]
use their son touch to show

lﬂﬂﬂ&mn £ affection and

@lés.  groom each other.
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- What is |anguage') “[...] the language faculty evolved gradually in response to the
A toolbox of different cognitiv.e adaptive value of more precise and efficient communication [...].

abilities specific to humans and Gradual emergence implies that later stages had to build on earlier
P ones in the contingent fashion characteristic of natural selection [...]”
language (FLN)

The Gradual Account

Pinker and Jackendoff (2005), p. 223.

- Why did it evolve? .
As an adaptation for more Small jJumps
explicit communication of
complex propositions

A

- How did it evolve?
Gradually via several mutations
and selection (here called
discrete graduation)

Language competence ¢

\4

time

Pinker & Jackendoff use the terms “piecemeal” and “gradually”, this
could probably also be called “stepwise”. Strictly speaking this is still
different from a continuous evolution, as it involves discrete
mutations that might be selected for.
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The Co-Evolution Account

- What is language?
The empirical sounds,
graphemes and signs
produced and used by a
speaker, hearer, or signer
population

- Why did it evolve?
As a communicative and social

tool (similar to the gradual
account)

- How did it evolve?
In a continuous co-evolution of
the human brain and the
empirical usage data

BEHAVIORAL AND BRAIN SCIENCES (2008) 31, 489558

Printed in the United Slates of America

doi:10.1017/50140525X08004998

Language as shaped by the brain

Morten H. Christiansen

Department of Psychology, Cornell University, Ithaca, NY 14853, and Santa Fe
Institute, Santa Fe, NM 87501

christiansen@cornell.edu

Beckner et al. (2009)

http://www.psych.cornell.edu/people/Faculty/mhc27.html
Language Is a Complex Adaptive System: .
.g. 9 P P y Nick Chater
Position Pa per Division of Psychology and Language Sciences, University College London,
London, M4 0nT taie i
The “Five Graces Group” n.chater
Clay Beckner Nick C. Ellis http://w *k.htm
)| University of New Mexico University of Michigan —— S
Richard Blythe John Holland
University of Edinburgh Santa Fe Institute; University of Michigan
Joan Bybee Jinyun Ke
University of New Mexico University of Michigan
Morten H. Christiansen Diane Larsen-Freeman
Cornell University University of Michigan
Efficiency and
Complexityin
Christiansen & Kirby (2003). Chapter 15. Grammars
Hawkins (2004)
Christiansen & Chater (2008) ORE: Dok

55 | Modern Human Origins, Lecture 8

07/01/19 University of Tubingen




EBERHARD KARLS

UNIVERSITAT
TUBINGEN

The Co-Evolution Account

. We propose [...] to invert the perspective on language
- ? ) L :

Wha_t_ IS Ianguage . evolution, shifting the focus from the evolution of language
The (hampmcal Zou_nds, _ users to the evolution of languages.
graphemes and signs produce
and used by a speaker, hearer, [...] linguistic adaptation allows for the evolution of increasingly
or signer population expressive languages that can nonetheless still be learned and
processed by domain-general mechanisms.

- Why dld It _evolve? Christiansen & Chater (2008), p. 497
As a communicative and social

tool (similar to the gradual
account)

- How did it evolve?

In a continuous co-evolution of
the human brain and the

empirical usage data
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The Co-Evolution Account

- What is language?
The empirical sounds,
graphemes and signs produced
and used by a speaker, hearer,
or signer population

- Why did it evolve?
As a communicative and social
tool (similar to the gradual
account)

- How did it evolve?
In a continuous co-evolution of
the human brain and the
empirical usage data

Language is used for human social interaction, and so its origins
and capacities are dependent on its role in our social life [...]

To understand how language has evolved in the human lineage [...]
we need to look at the combined effect of many interacting
constraints, including the structure of thought processes, perceptual
and motor biases, cognitive limitations, and

socio-pragmatic factors.

Beckner et al. (2009), p. 3
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The Co-Evolution Account
b)

Brain
(domain-general
learning &
processing)

Brain
(domain-general
learning &
processing)

Brain
(domain-general
learning &
processing)

- What is language?
The empirical sounds,
graphemes and signs produced /
and used by a speaker, hearer,

or signer population adaptive
pressure

acquisition/ 7‘
processing
) . Languagen Languagen+1
- Why did it evolve?
As a communicative and social \/’

tool (similar to the gradual selection of more
account) expressive languages

o Christiansen & Chater (2008)
- How did it evolve?
In a continuous co-evolution of
the human brain and the
empirical usage data

Continuous change with or without sudden spurts

A

c

MH

Language competence

v

Time
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Summary: Models of Language Evolution

Is language more like growing a wing or more like learning to play chess?

Saltational Account Gradual Account
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DFG Center for Advanced Studies
“Words, Bones, Genes, Tools”
Rumelinstralle 23

72070 Tubingen - Germany

Phone: +49 7071 29-76548
monika.doll@ifu.uni-tuebingen.de
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