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Talking Heads Expt.
Steels (2006)

speaker . hearer
perceive scen2 inmergret utterance
(hoose topic b « Parieve stanc
conceptualiza " 4 aku apply meaning
verhahze pont ta referent

* Groups can form linguistic
conventions bottom-up

+ Assumptions:

1. Symbols can ground shared symbols
(Forms)

2. Learning via reinforcement learning
(Dynamics)

3. Interactive feedback via pointing
(Embodiment)

The Talking Heads experiment: Ongmms of

words and meanings




Forms

Assumption 1: Symbols can ground shared symbols

The Symbol Grounding Problem (Harnad, 1990)

“Words would seem to have
been necessary to establish
the use of words”

Rousseau (1755/1964)

word pron.Jaciation

O\ / part o7 speach
‘ \ / /

\ / /
\ / /
volcano (vd! ka’né) noun 1. a vent in Earth’s crust thrcugh which molteh lavz and
guses are ejccted: Rod Mountain, in rorthern Arizona, is onc of many mountains
that forrmed as the rezult of 2 velcano. 2. something with explosive potential;
Before World War I, Ge|rmaw wds d volcano of unrest.

\\ |

sample sentence secnna definition

firat definitior sample sentence

“Symbols grow. They come
into being by development
out of other sigrnss
particularly from icons, or
from mixed signs partaking
of the nature of icons and
symbols.”

Peirce (1893)




Forms: The Experimental Task

+To study language evolution_ in the laboratory
we need the right task!

<+ A Task that:

1. Prohibits the use of Ps’ existing language system
+ forces Ps to create a new communication system from

scratch

2. Ps play severa
<+ to track the evo

times
ution of the communication system



Forms
Garrod, Fay, Lee, Oberlander & Macl.eod (2007

+ Theatre
+ Art Gallery £
+ Museum

+ Parliament

+ Robert De Niro

+ Arnold Schwarzenegger
+ Clint Eastwood

+ Drama

+ Soap Opera

+ Homesick

+ Cartoon

+ Television

+ Computer Monitor

+ Microwave

+ Loud
+ Poverty Drawer Matcher




Forms
Garrod, Fay, Lee, Oberlander & Macl.eod (2007




Forms
Garrod, Fay, Lee, Oberlander & Macl.eod (2007

Theatre

Art Gallery
Museum
Parliament

Robert De Niro
Arnold Schwarzenegger
Clint Eastwood
Drama

Soap Opera
Homesick
Cartoon

Television
Computer Monitor
Microwave

Loud

Poverty
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Forms

Assumption 1: Symbols can ground shared symbols

+ Assumption not supported i

+ Icons ground shared meanings A

# Social Interaction drives form refinement ——
& symbolisation (Peirce, 1893) 1L

% Similar lcon-to-Symbol transition seen in
the evolution of writing systems
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Dynamies
Assumption 2: L.earning via Reinforcement Learning

+ Use experimental micro-societies to study how groups
form linguistic conventions
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Functional Adaptation

Production & Comprehension by Next Generation

ratozemey

phon ) P Trane. K Soc, B (2008) 363, 3353-3561
THE ROYA LB\ doit10. 1098/ rsts 2008 0130
SOCIETY / Publishad omtine 17 Seprember 2008

The fitness and functionality of culturally evolved
communication systems

Nicolas Fay'**, Simon Garrod” and Leo Roberts'

' The Unsversity of Wistern Austradia, Craw” ..
The Universivy of Glasgow, Glasgat  opy @ ACCESS Frealy available online @PI.OS | ONE

This paper assesses whether human communication §
adapranon scen inanimal communicanon SYSICms  and - . -
compared the ftaess of ad hoe signsystemns created uncerd 1 N€ CUltural Evolution of Human Communication
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revealed that naive overscers were better able to identifv t - Nicolas Fay®, T. Mark Ellison
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evolved signs arise from their greater residual iconicity,
svstems undergo o process of communicative selection and

svstems. This results from the interplay between sign div Abstract
Pauwise interaction mntoduces a range of compeling sigas This study examines the intergenerationsl bansfer of human communication systems. It tests il huran communication
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Cultural selection drives the evolution of
human communication systems

Monica Tamariz', T. Mark Ellison?, Dale J. Barr® and Nicolas Fay’

.15le0| of Philosaphy, Psychology and Language Sciences, University of Edinburgh, Edinburgh EH8 9LL, UK
f’SdmoI of Psychology, University of Western Australia, Crawley, Western Australia 6009, Australia
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type variable no. levels levels
explanatory content bias 11 b = 0.0 to 1.0 in steps of 0.1
7=1234,56,7,38
explanatory coordination bias 11 ¢= —1.0 to 1.0 in steps of 0.2
control memory - m=2,46,38
control mutation 1 p = 002
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Dynamics

Cultural Selection

s %

* 72% of data structures *required* a
biased account
+ Content-Bias & Egocentric-Bias

+ Cultural Selection is operating on
the communication system

+ Assumption 2: Learning via
reinforcement learning

+ Findings support Assumption 2,
but add nuance



Embodiment

Assumption 3: Embodiment is important to language creation




l.anguage Origin: Vocal- or Gesture-First?

Comparative Evidence 1s Mixed

<+ Evidence for Gesture-First Account:

+ > flexibility in primate gesture compared to vocal
calls

%+ > success in teaching primates sign language
compared to vocal language

+ Striking similarities in gestures produced by
young children & chimpanzees

<+ Evidence for Vocal-First Account:

% primates use vocal calls to convey specific
information (about predators) to conspecifics

+ vocal calls more flexible than first thought

+ vocal calls combined to make new meanings



l.anguage Origin: Vocal- or Gesture-First?

Fxperimental Approach

+ Similar to the Pictionary task

<« Communication restricted to (non-
linguistic) Vocalisation or Gesture

+ Cross-Cultural Study: Australian or
Ni-Vanuatu Producers

+ Cross-Experiential Study: Sighted
or Blind Producers

+ Signals video-recorded &
Interpreted by another group of Ps
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Gesture is the primary modality for
language creation
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Embodiment
& Evidence for Gestural Universals

+ Hypothesis: Gesture > Vocal (comm. success)

+ Explanation:
+ Greater iconicity for gestured signals
%+ Greater universality of gestured signals

+ Embodiment: body & its interaction in the
environment important to cognition

+ embodiment opportunity in gesture

8

i“_ british-sign.co.uk
< no embodiment opportunity in vocal |
PP Y DRINK
+ Embodiment gives rise to universality FiTSAehe R CRnsp QUrSE

+ Hypotheses: 1) > Universality in gesture &
2) Universality predicts comm. success



Embodiment
Cross-Cultural Study

| -
Please select the conceptl vou Lhink is beiog communicated.

possible ‘ full ] year H swim \ square ‘ chain H kettle ’ order | cover | danger

[ money \ rain | bag ] stick \ sick H committee




Embodiment
Cross-Cultural Study

Please select the concept vou Lhink is being commumnicated.

possible \ full ‘ year H swim ’ square ’ chain H kettle ‘ order cover danger

} money | rain bag ‘ stick ’ sick H committee



Embodiment
Cross-Cultural Study

| —

e —
Please select the concept vou Lhink is being commumnicated.

possible J full ’ year H swim H square ‘ chain H kettle ] arder cover \ danger

} money \ rain \ bag ] stick \ sick H committee



Embodiment
Cross-Cultural Study

Please select the concept vou Lhink is being commumnicated.

possible \ full \ year H swim \ square \ chain H kettle \ order | cover | danger

‘ money [ rain bag ] stick ‘ sick H committee




Embodiment: Results
Cross-Cultural Study
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Embodiment: Results
Cross-lExperiential Study
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Embodiment

Assumption 3: Embodiment is i Rereation

2 Fmbodiment: we understan& theu/orld |

[nteractions

-x~ re offers substantial scope™or embodimen

s

+ Leads to stronger universaliMestu re me
+ Contributesto the comm tion success of

+ Benefits even seen among blind 'pe!j&e who have access to

the vocal world but not the visualworld...

<+ Assumption 3 supported




speaker | hearer

8"° 8

percene scena inmergret utterance
O O I l C u ‘ ! cthoaose topic e pariave stane
Sy Py
tonceptualize " abaku apply meaning

verhalze pont to referent

% Groups can form linguistic conventions
bottom-up

<+ Process:

1. Forms: Icons ground shared meanings

2. Dynamics: Learning guided by content-
bias & egocentric-bias

3. Embodiment: Embodiment drives signal
universality & communication success
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