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CONTENT SELECTION

Which features of an object should/do
speakers mention”



The Cooperative Principle

Grice 1975

"Make your conversational contribution such as
'S required, at the stage at which it occurs, by
the accepted purpose or direction of the talk
exchange in which you are engaged.”

Quantity-1: Make your contribution as informative as required.
Quantity-2: Don’t make your contribution more informative than
necessary.

Manner: Be brief and orderly; avoid ambiguity and obscurity.



-Overmiermative referring expressions
— color/size asymmetry

size sufficient color sufficient

the big lightbulb the green lightbulb
75-80% the big green lightbulb 8-10%

1. speakers produce ewemmimmmmetive-referring expressions
2. MOre ongimaiEaaive-Ccolor than size mentions

Deutsch 1976; Pechmann 1989; Sedivy 2003; Gatt et al. 2011; Koolen et al 2013; Rubio-
Fernandez 2016; Westerbeek et al 2015; Davies & Katsos 2013; van Gompel et al 2019



Redundant referring expressions
— color/size asymmetry

size sufficient color sufficient

the big lightbulb the green lightbulb
75-80% the big green lightbulb 8-10%

1. speakers produce redundant referring expressions
2. more redundant color than size mentions

Deutsch 1976; Pechmann 1989; Sedivy 2003; Gatt et al. 2011; Koolen et al 2013; Rubio-
Fernandez 2016; Westerbeek et al 2015; Davies & Katsos 2013; van Gompel et al 2019
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var runModel = function(spea

return Enumerate(function(
var utt - sample(speakerE
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var speakerERP = speakernojj
)
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factor(params.speakeropt
return utt;
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Computational models of REs

/"« Greedy Algorithm informativeness
~ Dale 1989 '

i ncremental Algorlthm Preferences M
Dale & Re|ter 1995

}; “« PRO Probabilities }ii

o Ratlonal Speech Act (RSA)
. Frank & Goodman 2012 .



Propbabilistic pragmatics

Franke & Jager, 2016; Goodman & Frank, 2016; Scontras, Tessler, & Franke 2018

Reference Gradable adjectives
Frank & Goodman 2012; Qing & Franke 2015; Degen  Lassiter & Goodman 2013; 2015; Qing & Franke
& Franke 2012; Stiller et al 2015; Franke & Degen 2014; Xiang et al under review
2015; Degen et al 2020 Adjective ordering
Cost-based Quantity implicatures Hahn et al 2018; Scontras et al 2019
Degen et al 2013; Rohde et al 2012 Other
Scalar implicatures plural predication Scontras & Goodman 2017
Goodman & Stuhlmuller 2013; Degen et al 2015 l-implicatures Poppels & Levy, 2016
Fmbedded implica’[ures generics Tessler & Goodman, 2019
Potts et al 2016; Bergen et al 2016; Franke & Bergen modals Herbstritt & Franke, 2017
2020 vague quantifiers Scholler & Franke, 2017
Free choice convention formation Hawkins et al 2018; 2019
Champollion et al 2019 questions Hawkins et al 2015
Figura’[ive meaning pragmatic adaptation Schuster & Degen, 2020
Kao et al 2013; 2014; 2015; Cohn-Gordon & Bergen, exhaustivity inferences
under review atypicality inferences Kratvchenko & Demberg
Exhaustivity inferences social meaning Burnett 2017; Yoon et al 2020

Wilcox & Spector 2019; Javangula & Degen in prep



The RSA framework

Frank & Goodman 2012

obvious problem:
Nno complex utterances

U = {big, small green black }
big green, small green, small black}

Literal listener
Pr (olu) = U(ol{u is true of o})
|ul] : O — {true, false}
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Pragmatic speaker

Psl (U|0) X eA.(ln PLO (0|u)—C'(u)) | big black grelen srrllall
Quantity Manner Utterance

* Object -




Utterance semantics & cost

Intersective semantics Cost
[u]] = [lur]] A [luz]] C(u) = C(ur) + C(u2)
[big green]| = |[big]] A [[green]]

green

RSA does not produce big green

redundant REs...
Gatt et al 2013; Westerbeek et al 2015
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Motivation for relaxed semantics?

Modifiers differ:

Size adjectives are more vague and context-
dependent than color adjectives

color 1Is more salient than size
Arts et al 2011; Gatt et al 2013

size adjectives are judged to be more subjective

than color adjectives

Scontras, Degen, & Goodman 2017; Shi & Scontras 2020; Kachakeche &
Scontras 2020; Scontras et al 2020



Continuous semantics
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semantic value
Literal listener p¢”
(1— }[[ull(0) = true
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Pragmatic speaker
Ps, (u]o) o > (1 Pro(olu)=C ()

Xcolor = -99
A =15
C(size) = .1
C(color) = .1
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redundant redundant

If modifiers don't “work perfectly”,
adding modifiers adds information



Independent empirical
evidence for cs-RSA?



Scene variation

O Pme= % Y

low variation h|gh variation

s A|=|w & *

more redundant color use in high-variation scenes
Koolen et al 2013, Davies & Katsos 2013

cs-RSA predicts this result



lIndependent
quantitative evidence
for cs-RSA”



Scene variation

scene variationiincreases probability of redundancy

ndiff | proportion of total distractors that don’t share
M total target value on insufficient dimension

sufficient dimension: size Nred
iInsufficient dimension: color N total 4

greater proportion = more variation



Web-based Iinteractive
reference game experiment

You: the stapler
listener: which one??
You: big purple

58 participant pairs, 72 trials
36 target trials: halt color-sutficient, half size-sufficient




Results

color redundant size redundant
Data

empirical

Number of
distractors
o 2
A 3

m 4
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1. more redundant adjective use with greater scene variation
2. greater effect of scene variation for color than size



Bayesian data analysis




Results

color redundant size redundant Data

empirical

model

Number of
distractors
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Posteriors over parameters

Semantic
val ues n | parameter

- fidelity _color
iNnferred value ' fidelity_size
lower for size
than color
Cost:
inferred value similar : pafigf_f;or
for size and color _ cost_size

(with tendency
towards costlier size)




Interim summary

if modifiers are noisy, adding modifiers adds utility

RSA with continuous semantic values captures this:

usefully redundant referring expressions
level of reference

Graf et al 2016; Degen et al 2020 Degen et al 2020



What does semantic noise
reflect’”’

e past probability of communicative success in using
the adjective

e semantic features (eg, uncertainty introduced by
reasoning about comparison class)

e perceptual difficulty of veritying whether an object
exhibits the property denoted by the adjective
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Redundant modification
cross-linguistically



Cross-linguistic variability
N redundant moditication

C. No Competitor/4 D. No Competitor/16 Enghsh .

| . the triangle

A O : ( O ma the Dlue triangle

N ’ = Spanish:

* . *x B = el triangulo
— - el triangulo azul
Less redundant color use —
. . . . Language
N Spanish than in English.
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Incremental Efficiency Hypothesis:
“speakers aim to produce referential ~| = L
expressions that are incrementally =

efficient for listeners’ (RF et al., p. 3) T



RSA model predictions

> Standard RSA Continuous RSA
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S
Dt . Redundant color adjective (SS) Redundant size adjective (CS)
Obig_blue Obig_red Osmall blue
Utterances I |
English blue pin, red pin, big pin, small pin,
big blue pin, big red pin, small blue pin
Spanish pin blue, pin red, pin big, pin small,
-postnom. | 5y blue big, pin red big, pin blue small

Xgize = -8
Xsolor = -99
A=15
C(size) = .1
C(color) = .1



Incremental RSA

LR (r]e, i) x X7 (e,i,7) + P(r) |
poroportion of

D ' _ |w:[[u]]P (r)=1Au is a continuation of c+i] :
* (C, A 7“) B \w:u is a continuation of ¢+ app |.|Cab |e
continuations

S{NCR(ZIC, 'r) X ea(L{)NCR(TICai)_C‘(i))

n
= INCR / - [ : - .
S1 (ulr) - H Sl (zj Ic — [21 "'Zj—l]a r) Size-sufficient (SS) scene
: Obig_blue Obig _red Osmall_blue
J=1
Sma“<o!ue—p|n x x x
olig . .. |
Utterances
START~blue — pin STOP  English blue pin, red pin, big pin, small pin,
big blue pin, big red pin, small blue pin
. Spanish pin blue, pin red, pin big, pin small,
PIN -postnom. | 5y blue big, pin red big, pin blue small




Incremental RSA

LR (r]e, i) x X7 (e,i,7) + P(r) |
poroportion of

D ' _ |w:[[u]]P (r)=1Au is a continuation of c+i] :
* (C, A ’I“) B \w:u is a continuation of ¢+ app |.|Cab |e
continuations

S{NCR(ZIC, 'r) X ea(L{)NCR(TICai)_(J(i))

n
Sl (Ul'f‘) = H S{NCR(’I:J' |C — [Zl o 'ij—l]a r) Size-sufficient (SS) scene

= Obig blue Obig_red Oiniall Hlue

%10

Utterances

. —SMma
START — pIN < blue English blue pin, red pin, big pin, small pin,
small big blue pin, big red pin, small blue pin
\ Spanish pin blue, pin red, pin big, pin small,
STOP -postnom. | 5y blue big, pin red big, pin blue small



RSA model predictions

Probability of utterance

Standard RSA
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Continuous-Incremental RSA

sum of semantic

Xc(c, Z, 7‘) = S°[[u]] (r):u is a continuation of c+i

|u:u is a continuation of ¢+ values over number
Standard RSA Continuous RSA of continuations
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Continuous-Incremental RSA

Combining incremental and continuous RSA

e provides some support for Rubio-Fernandez’s claim
that modification is generally less useful post-
nominally

* makes interesting novel prediction for tlipped color/
size overmodification asymmetry in post-nominal
adjective languages



Central Taurus Sign Language

J g@ | a"ﬁ“p MW

hereditary deafness

— + ) 36 deaf signers
Il ~100 hearing Turkish speakers with : geographical isolation
some degree of fluency in CTSL no access to the official sign

language

a new language: CTSL
| ———

Ergin, 2017; Ergin & Brentari, 2017; Ergin, Meir, llkbasaran, Padden, & Jackendoff, 2018; Ergin, Senghas,
Jackendoff, & Gleitman, 2018
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You are the directo

Send messages to tell the guesser which object is the target.

color sufficient

are the director.

Send messages to tell the guesser which object is the target.

s B

size sufficient

BAG + RED + BIG



You are the director.

Send messages to tell the guesser which object is the target.

color sufficient

You are the director.

Send messages to tell the guesser which object is the target.

CHAIR + POINT(yellow) + CHAIR + SMALL

size sufficient



Redundant use of modifiers in CTSL

only size

I IIIiIII

] ]
color size
sufficient sufficient

(n=11)



redundant use of modifiers in CTSL

only color

1

L

| |
color size
sufficient sufficient

(n=11)



Proportion of utterance

Redundant use of modifiers in CTSL

color and size
0.75 -
0.50 -
0.25 - :l:
0.00 - ! .

color size
sufficient sufficient

(n=11)



Redundant use of modifiers in control groups

CTSL signers
(n=11)

color and size

0.75 -

0.50

0.25 -

10.00 -

| |
color size
sufficient sufficient

Turkish speakers

In the village
(n=5)

color and size

English speakers
on MTurk
(n=50)

color and size

1 1
color size
sufficient sufficient

Coming soon..

Turkish
Arabic
Mandarin
Serbo-Croatian

1 1
color size
sufficient sufficient



0.6 1

0.4 -

0.2 -

0.0 1

Modi

fication order in CTSL

pre—nominal post—-nominal split no noun
modification type




0.6 -

0.4 1

0.2 -

0.0 1

Modification order in CTSL

pre—ncI)minaI post—nlominal sp;lit
modification type

I
NO noun

pre—nominal

only_size -
only_color -

color_size -

In pre-nominal position, redundant modifiers were rare




0.6 -

0.4 1

0.2 -

0.0 1

modification order in CTSL

pre—nominal post-nominal split no noun
modification type

only_size -
only_color -

color_size -

only_size -
only_color -

color_size -

pre—nominal

post—nominal

In post-nominal position, redundant modifiers were common




Conclusion

Redundant modification...
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Thank you!



