Naming to Color Naming

Animesh Mukherjee

i ‘vr
!
i

{1

Frankfurt 2012




Language Dynamics
Language is complex adaptive system

Evolves through the process of self-
organization

Question: How can one explain the interplay
of structure and dynamics of such a system?
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Grammar rules Lexicon

Language as a
o b whole (grammatical
constructs)

S = NP VP D: the, some
NP2 (M)A NPP” A big, brown, old
VP = V(NP) (PP) N: birds, dog

PP P NP V: attacked, watched M acroscopic
P: for, beside, with '
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Language as a
collection
of utterances

_ Microscopic
"":I-Ln_e_wg_@_c_m.. e Jeve

"attacked the birds 4 ¥

MMicroscopic Level
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Grammar rules Lexicon

S NP VP D: the, some

NP (D) A" NPP’ 7, brown,

VP 2 V(NP) (PP) N: birds, dog

FP3PNP V: attacked, watched
P: for, beside, with

A '_h?’_bf?’_“'n hirds

Watched the i -dug- 4

" thebigdog &
tacked the birds J&*
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Names for meanings

SPAM !
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Names for meanings

SPAM !

Spiced HAM
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Monty Python's spam comedy (1970 TV show)

it Mr. and Mrs. Bun enter a cheap pub
What have you got, then?
B Waitress: egg & SPAM; egg, bacon, &SPAM; egg, bacon, sausage & SPAM; SPAM, bacon,

" ® sausage, & SPAM; SPAM, egg, SPAM, SPAM, bacon, & SPAM; SPAM, SPAM, egg, and SPAM;
% baked beans, SPAM & SPAM....

§ Virs. Bun : Have you got anything without SPAM in it?

Waitress: Well, there's SPAM, egg, sausage, and SPAM. That's not got MUCH SPAM in it.

Mrs.
1 | 0
| don't want any SPAM! Mr. Bun Waitress Bun

Why can't she have egg, bacon,
SPAM, and sausage?

| That'sgot SPAMinit!  Vikings
| Not as much as SPAM, egg,

sausage, and SPAM.

Look, could I have egg, bacon,
, ‘ SPAM, and sausage without the SPAM?

@\ \\/aitress: Uuuuuuuuugggggh! i

What d'you mean uuugggh!? | don't like SPAMI.

Vikings: (singing) SPAM, SPAM, SPAM, SPAM ..... Lovely SPAM,wonderful SPAM....
" Frankfurt 2012



((e-)spam to spam)?

The Naming Game
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The “Talking Heads” Experiment

Hearer

Perceive scene interpret utterance

Choose topic perceive scene
Conceptualize apply meaning
Verbalize point to referent

(' Luc Steels, Autonomous Agents and Multi-agent Systems (1998)
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The Grounded Naming Game
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Bleys et al., Roman-09 (2009)
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Minimal Naming Game

* |n silico settings
* Interactions of N who
on how to associate a

Baronchelli et al., J. Stat. Mech. (2006)
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Mean field: fully-connected network
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Mean field: fully-connected network

NELGE

(randomly chosen from population)
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Mean field: fully-connected network

|

Speaker
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Mean field: fully-connected network

(randomly chosen)

Speaker
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Game Rules

NELE Hearer
Bottle
Apple Bag
Tiger Blackberry
Car Tree
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Game Rules

NELE Hearer
Bottle
Apple Bag
Tiger Blackberry
Car Tree

' Randomly choose a word
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Game Rules

NELE [ Hearer
Bottle -E
Apple o Bag
Tiger £ - Blackberry
Car g Tree
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Game Rules

NELE Hearer
Bottle Bag
Apple Blackberry
Tiger UGE

Car Apple

Add the word
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Game Rules

NELE Hearer
Bottle
Apple Bag
Tiger Apple
Car Tree

'~ Randomly choose a word
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Game Rules

NELE Hearer
Bottle
Apple Bag
Tiger Apple
Car Tree

Uttered word found = Success
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Game Rules

NELE Hearer

Apple Apple

Retain only the successful word
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Phenomenology

t - Game time (no. of games)

N, (t) - total number of words in the system at
timet

N,(t) - number of different words in the system
attime t

S(t) - average success rate at time t

N,m% - maximum memory required by the
system

t .- the time required to reach the memory
peak
t.,,, - thetime required to reach the global

consensus
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Mean-field

Scale-free

Erdos-Renyi

Small-world
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The Category Game

g B ° Emergence of categorization from scratch

s O ° No pre-existing categorization in a group of
individuals

{ | * Emerge a categorization through pairwise
| interactions without any central coordination
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Motivation

BY B ° Color categorization: a

~ @M centralissue both in
linguistics and in cognitive
science
¥ « FEvolution of English color
categories

[English color terms =
gradual semantic shift from

concepts (Old English) to
almost
concepts (Middle English) ]
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The Model

Hearer

randomly
chosen from
population

NELC
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The Model

§ B . Both the speaker and hearer are presented
‘ with a scene of M >= 2 stimuli (objects)

can be at a distance closer than d_.. (x) = the
only parameter of the model encoding the
finite resolution power of any perception: the

human
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Just Noticeable Difference

x (Topic)
04 _ 0.6

490 530 570 610
Wavelength (nm)
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Discrimination

boundary is

Discrimination
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Word Invention

b m
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Word Selection

Speaker browses its list of words associated
with the perceptual category containing the
topic

2 possibilities ( ):
— chooses the last winning word
— Otherwise, choose the newly created one
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Word Selection

&

Utterance
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Failure in Communication

Outcome: Failure
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Word Selection
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Emergence of Success
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Outcome:Success
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Emergence of categories
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Measuring agreement

- Match:

2 E=| E“:_I match(z, j)

N(N —1)

Frankfurt 2012




|

= _IIIIIIIIIIIIIIIIIIIII_
T i " ]
Red Hsd

Magenia-Eed !

W ial=t -
Cipsen Y ellow
Elue
Crunge

¥R
21 A

i Rad (&45)
# Magenls-Boed (635
L i Violet (44%)

Cyan o[ | W CimeenYellow [545)
e — i Bluz (473
r'r“.[Lh = '.]. I Chmange (585)
Cyan {500

,‘}IPMZ}{

I 2 3 4 5

MOJJ2A
u2ala

—
—

10"

N N (x 1,000)

Hind
Magenin-Eed
Wikt
CirzenYollow
lilue

Cyan

Crunge

-
P! -
H4-

Match = 0.1

]

i 1 iy P 4T

i Hed (45)

§ Mugealn-Red (635)
il Vials (445)

i GreentYellow (545)

v S

Cruage (X85)

2 3

|
4 3

> [umoig] > [anjg| = \\

ABIE 7
AFURIO

yuid

ajdind

6N (x 1,0040)

Frankfurt 2012




(@
o
o
(@}
4
—
=}
Gy
4
c
©
—
L




	Naming to Color Naming 
	Language Dynamics
	A Physical System Perspective
	A Physical System Perspective
	Names for meanings
	Names for meanings
	Monty Python's spam comedy (1970 TV show)
	((e-)spam to spam)?
	The “Talking Heads” Experiment
	The Grounded Naming Game
	Minimal Naming Game
	Mean field: fully-connected network
	Mean field: fully-connected network
	Mean field: fully-connected network
	Mean field: fully-connected network
	Game Rules
	Game Rules
	Game Rules
	Game Rules
	Game Rules
	Game Rules
	Game Rules
	Phenomenology
	Temporal evolution of observables
	Scaling Relations
	Scaling relations for various topologies
	The Category Game
	Motivation
	The Model
	The Model
	Just Noticeable Difference
	Scene Perception
	Locating stimuli in perceptual space
	Discrimination
	Word Invention
	Word Selection
	Word Selection
	Failure in Communication
	Successful Communication
	Word Selection
	Emergence of Success
	Multi-level hierarchy
	Emergence of categories
	Frequency of higher level access
	Measuring agreement
	Emergence of color hierarchy
	Danke ….

