Prosody influences the listener’s online representation of the speaker’s thoughts
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Research question: How do comprehenders
represent speakersQutterances?

Helen: Why did Laura get
kicked off the soccer team
in high school?

Mary: I think she talked
back to the coach.

Laura talked back
2 o o ‘to the coach.
o
()

Mary thinks/believes that
Laura talked back
o the coach.

General approach: usingcontrastive focus to alter the
implication of an utterance, holding the literal meaning cons
Specifically: vary the location of contrastive focus@nthinkO

Q thinkOcan have at |east three different meanings depending on focus location:
¥attitude focus: focus on think emphasizes the mental state attitude (uncertainty)
¥agent focus: focus on I emphasizes the owner of the mental state (uniqueness)
¥politeness: focus elsewhere (absence of focus on 7 or rhink) emphasizes negative ‘

politeness (e.g., Brown & Levinson, 1987), not areferenceto a

mental state

Representing utterances as propositional statements is socially relevant, bur computationally intensive.
Hiypothesis: Focus on some aspect of the mental state atribution (the owner of the mental state, or the mental
state itself) increases the probability of the comprehender representing the utterance as a propositional statement.

The hypothesis spac

Baron-Cohen, 1988; Brenehy, 2001, 2006; Sperber
& Wilson, 2002; Gluer & Pagin, 2003

Extracting just the literal content from
every utterance (e.g., Gilbert, 1991)

S No explicit mention

of mental state

[Alternative Hypothesis 1

Representing every utterance asafull
propositional statement (e.g., Grice, 1975)

Expt Hypothesis
Alternative Hypothesis 2
Alternative Hypothesis 3

Materials:

¥  dialogs among three people (about other people)
¥  gossip-like content (to keep participants engaged)
¥ critical manipulation in the 3rd person@ utterance

Sample dialogs:

TARGET:

Speaker 1: Why did Laura get kicked off the
soccer team in high school?

Speaker 2: She talked back to the coach.

Speaker 3:

Attitude focus:
| *think* she got caught drinking at a
party.

Agent focus:
*I* think she got caught drinking at @
party.

Politeness:

Structure of the dialogs:

Speaker 1: Question about some person X

Speaker 2: Response

Speaker 3: Disagreement / agreement with Speaker 2
(disagreement in 100% of targets, 20% of Pllers)

Critical manipulation:
¥ I*th attitude focus]
*I* think [agent focus]
¥ I think [politeness]
an additional condition:
¥ no “I think” [no explicit mental state attribution]

No mention of mental state attribution:
No, she got caught drinking at a party.

FILLERS:

Speaker 1: Where was Mike last Friday night?
Speaker 2: | fried to call him, but he wasn't home.
Speaker 3: | did too, and his *mother* picked up.

Fillers:

¥ haf of thedialogs - Pllers

¥  S5typesof Pllers: (i) Speaker 3 agrees, no focused elements; (ii)
Speaker 3 agrees, focused element (not subj/verb); (iii) Speaker
3 agrees, subject focus; (iv) Speaker 3 agrees, verb focus; (v)
Speaker 3 disagrees, no focused elements

Speaker 1: Is Mike taking Tiffany to the dance?
Speaker 2: He sure was falking a ot about it.
Speaker 3: | know, and Kelly wil *kil* him.

| think she got caught drinking at a party.

Details:

Materials

¥ 100 target dialogs, with 5 versions each (about 10 people) [NB: omitting one of the conditions fram the disaussion]

¥ 100 Hller diogs (2bout the same 10 people)

¥ Speaker 183 questions in the target dialogs: 5 types (who, what, why, when, where), 20 of each type

¥ Speaker 13 questions in the Hller dialogs: 50 yesho, 50 wh-questions (10 of each type: who, what, why, when, where)
Recordings

¥ three native English speakers (2females, 1male)

¥ each speaker and utterance was recorded separately and then dialogs were created by combining ses d three utterances
¥ each speaker produced approximately the same number of utterances aross msitions (Speaker 1, 2 or 3) and conditions
¥ the speskers were instructed to emphasize words hat are marked by *G (e.g. *Mary*)

Motivation: What acoustic features distinguish among the three contours?

Method:

¥ Examining the acoustic features of the O thinkOfragments of
the three target conditions ( think, *I** think, and I *think*)

¥ Software: Praat (script is courtesy of Michael Wagner)

¥ Linear discriminant anaysis

I *think*
#I* think
I think

Results:

¥ 89% accuracy (chance = 33.3%)

¥ Distinguishing features: duration; mean,
min and max pitch; energy; and power

Duration |Mean Pitch |Max Pitch |Min Pitch |Energy |Power

*1* think 0.17 0.03'

1 think 0.09

217.38| 183.45 0.01
1 *think* 0.19 36| 167.12[ o.l 0.0

Conclusi .

Task:
Listen to the critical utterances and classify

each utterance as expressing (a) uncertainty, (b)
own opinion, (c) politeness, or (d) can® decide.

Results:
For the attitude-focus and the agent-focus

conditions, participants chose the appropriate
category more frequently than the other categories.

¥Participants are able to distinguish the Attitude focus and the Agent
focus conditions from the Politeness condition just based on the acoustic
cuesinthesignal.

¥Participants interpret the critical conditionsin away consistent with our
intuitions about the meanings associated with different prosodic contours ™ amde | gex uosremea

Woont Know
Polte

WOpinion
muncertain

Alternative Hypothesis 1

Experiment Hypothesis

Alternative Hypothesis 2

Alternative Hypothesis 3

Key contrasts:

¥Attitude focus vs. Agent focus
¥Agent focus vs. Politeness
¥Politeness vs. No explicit mention of mental state

Design: 2 conditions

LOCALIZER TASK (Saxe & Kanwisher, 2003; Perner, 2008)

CRITICAL TASK

False belief
When Christine labeled the pie at
the school's bake sale, she
thought it was cherry, and labeled
the pie “cherry”. Actually, the pie
was strawberry.

Results: 5 ROIs
¥right TPJ [12/12 participants]
¥left TPI[10/12 participants]
¥pre-cuneus (PC) [10/12 participants]
¥dmPFC [9/12 participants]
¥VMPFC [8/12 participants]
Details:

False photograph
When the picture was taken of the
house, it was one story tall. Since
then the renovators added an
additional story and a garage.

Sample subject ROIs:

Key statistics:
PSCinrTPJ
¥Attitude focus = Agent focus
o
‘17 ¥Agent focus > Politeness
p<.005 (corrected)
(11/12 subjects)

¥Politeness = No explicit mention of

mental state

*I* think (agent focus) I think (politeness)  No (no explicit mention

of mental state) n.s.

1 *think* (attitude
focus)

. . I
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¥n=14 (2 excluded due to excessive
motion)

¥3 Tesla Siemens scanner
¥whole-brain scans; near-axial slices
¥3x 3x 4mm voxels

FalseBelief-FalsePhotograph contrast (p<10); (b)
Pnd the center of each activation blob; (c) select all
the signibcant voxels within a sphere with a9mm
radius

n: (a) compute the activation map for

Fillers: PSC in rTPJ

11 TT

I

Flerswith sress Filers with o srese

¥ rTPJ shows a higher response when some aspect of the mental state attribution (the owner of the mental state or the mental state attitude) is emphasized.
¥ Our interpretation of this result: comprehenders are more likely to represent smakefs@]tterances as propositional statements when some aspect of the mental state attribution is emphasized.
¥ First demonstration of the regions that have been implicated in representing othersCthoughts interpreting utterances as propositional statements during online language processing.




