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Background

Talker-specific, acoustically-detailed memory for individual words.
(Goldinger, 1996; Palmeri et al., 1993)

Better memory for same talker than different talker. =

Highly replicated over 30 years. (Bradlow et al., 1999;

Nygaard & Queen, 2008; Pufahl & Samuel, 2014; Sheffert, 1998) = .

Memory is central to language understanding.
(Goldinger, 1998; Pierrehumbert, 2016; Wedel, 2012)




Talker-Specificity

Most specificity research: isolated words with full attention.
Most speech experiences are more complicated!

* Longer utterances.
Multi-tasking; planning responses.
« TJalker information and messages interact in complex ways.

Fine-grained info is critical at the word level.

How explanatory is this in longer utterances with compefting
cognitive demands?



Puzzle: Memory Asymmetries
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Simply swapping the order of talkers,
memory patterns change.

What cognitive behaviors drive asymmetries?

May result from asymmetric resource allocation.
(Sumner, Kim, King, & McGowan, 2014; Sumner, 2015)

More resources? Relatively strong encoding.

T
[ ]
[ ]
Black-1,  White-1,
White-2 Black-2
Talker Order

Clapp, Vaughn,
& Sumner, 2023

Fewer resources? Relatively weak encoding.

Resource allocation must be dynamic and
context-sensitive.



Central Hypothesis

-
Listeners subconsciously draw on fine-grained phonetic

information and social associations to dynamically adapt

low-level cognitive processes.
.

All of this is crucial for language understanding.



Overview

Recognition memory with Full or Divided Attention;
Sentences repeated by Same or Different talker:

Study Question Approach

How does resource allocation

Study 1 | affect talker-specific memory
for sentences?

A: Do memory patterns differ across
individual talkers?

B: How can we characterize talker-
based memory asymmetries?

Study 2

How do memory patterns differ
Study 3 | based on relationship between
talker and message?




How does resource allocation affect talker-specific
memory for spoken sentences?



Methods

Participants: From
Prolific; Full (N = 163),
Divided (N = 159).

Talkers: 2 female;
male GA speakers.

Stimuli: Basic English

Lexicon sentence list
(Rimikis, Smiljanic, &
Calandruccio, 2013)

RepVoice: SAME vs.
DIFF talker.
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Full
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a» Stimulus

Response

Rep\oice

Specificity for
Spoken Sentences

I/ he wooden door
as hard to close.”

Listen carefully.

Listen carefully. Remember
this number: 17

[ Both even ][ Both odd ]

i The strong wind
;o0led the air.”

Listen carefully.

Listen carefully. Remember
this number: 29

[ One even; one odd ]

One even; one odd
— r

e strong s The group
d cooled heard slow
e air.” > music.”

OLD oLD NEW

DIFF NONE




: Specificity for
AnaIyS|S Spoken Sentences

4 Y

Hits: OLD responses on OLD
sentences.

. V.

False alarms: OLD responses on

Sentence repeated?
OLD NEW
—

OLD

NEW sentences. 3
)
D’: z(hits) — z(false alarms) >
r = CORRECT
logRT: Log response time on Hits, - REIECTIO

measured from stimulus offset.




: Specificity for
Attention Spoken Sentences

Hits D'
] - 4
More OLD e Proof of concept:
sentences ’ Attention
recognized in Full 0.751 5 influences
than Divided. £ 2 memory in the
p <0.007 S o predicted way.
§_0.50' \ J
o 14
Overall, more
. 0.25 4
accurate in Full N
than Divided.
p <0.001 Full Divided Full Divided

Attention Attention
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RepVoice

More OLD
sentences
recognized when
repeated by than
SAME than by a

DIFF talker.
p <0.001

Holds after
correcting for False

Alarms.
p <0.001

1.00

0.75 1

Proportion Hits

0.25 4

Hits

Specificity for

Spoken Sentences

0.50

SAME

RepVoice

DIFF

SAME

RepVoice

DIFF

Specificity
replicated for
\spoken sentences! )
( )
Not just a lexical
keffect!
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Specificity for

AttentiOn & RepVOice Spoken Sentences

Talker-specificity effect
driven by Divided

Attention.

Divided: p < 0.007
Full: p> 0.1

This holds for D’.

r

\_

Talker-specific detail is
remembered
automatically/implicitly.

Hits D'
1.00 -
3_
i
T 0.75 1 — 5 .
8 —
£ a -
S 0.50 - 14
S e E.]
(al
0.25 - 04
§
Ful  Full Divided Divided Full Full Divided Divided
SAME DIFE SAME DIFF SAME DIFE SAME DIFF
Attention; RepVoice Attention; RepVoice
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: . Specificity for
Discussion Spoken Sentences

Talker-specificity effects for spoken sentences: not exclusively a
lexical phenomenon.

Effect is stronger for Divided than Full attention.

[ Fine-grained acoustic memory is fundamental to the system! ]

This info is not sacrificed when cognitive resources are scarce.

Memory for spoken sentences is acoustically detailed and structured
by attention. Are these patterns consistent across talkers?

13



g

How do memory patterns differ across

individual talkers?



Memory for diverse talkers

Different talkers’ speech varies widely.

Speech always carries social meaning.

Previous work has treated memory encoding as indiscriminate at
the individual-talker level.

If memory allocation is dynamic/social, we would predict
asymmetric memory for individual talkers!
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Methods

Participants: From
Prolific; Full (N = 380),
Divided (N = 380).

Talkers: 12 diverse
talkers recruited online, all
identified as American.

Procedure, design,
stimulus sentences all
the same as previous
study.

Talker Associates

Memory for

Diverse Talkers

T01
T02
703
T04
705
T06
707
708
709
T10
T11
T12

Woman
Man
Woman
Man
Woman
Man
Man
Woman
Man
Woman
Woman

Man

Hispanic
White
Grandma
Black
Southern
Southern
Black
Black
New York
Latina
Southern

Young

Store
Minnesota
White
Older
White
Rural
Basketball
Southern
Pizza, bagels
Store
White
College

Teaching
Suburban

Store

Jazz, music

Farmer
Hardware
Business
Cooking
ltalian
Immigrant
School

Nerdy

Cooking
Library
Knitting
Store
Barbecue
Middle-aged
Urban
Church
Sports
Angry
Store

Video games
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Memory for

Attention & RepVoice Diverse Talkers

Hits D’

More accurate in Full
than Divided across all

measures.
Both p <0.001

More accurate for SAME
than DIFF talker,

regardless of attention.
Both p < 0.001

Proportion Hits

. o ) Ful  Full Divided Divided Ful  Full Divided Divided
Talker-specificity SAME DIFF SAME DIFF SAME DIFF SAME DIFF

replicates with diverse Condition; RepVoice Condition; RepVoice
talkers.
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Memory for

MemOrabiIity Diverse Talkers

How can we tell whether memorabillity differs without repeated
pairwise comparisons?

Memorability composite score, treated as independent variable:

Hits)? F As)? T)?2
Memov“ability:\/scale( its)? + scale(F As)? + scale(RT)

Sum-of-squares of each talker’s memory performance (Hits, FAs,
RTs re-scaled O0-1, worst to best).

Bootstrapped 1,000 times.

18



N.B. DIFF trials involve two talkers!

DIFF trials contributed to the score
of the talker heard in the Study
block, not the Test block.




Memory for

MemOrabiIity Diverse Talkers

Hits D’

Memorability score was I L

predictive of all
dependent variables.

1.2+

:

For more memorable

Proportion Hits

talkers: o / 08-

More Hits p <0.01 / /

Higher D° p<o0.07 0.51 0.4-

Talkers were not 0.2 0.4 0.6 0.2 0.4 0.6

remembered alike. Memorability Memorability
_

LEAST MOST .
Memorable Memorable Full SAME Div. SAME
Talkers Talkers

Full DIFF Div. DIFF y



Memory for

MemOrabiIity: H|tS Diverse Talkers

Talker-specificity

Full SAME | Div. SAME
effect size larger at
Full DIFF Div. DIFF
0.7 4

lower than higher

memorability. | =
p <0.05 £ s
= No interaction with
Performance stable S 06- T attention. Effect
across SAME £ stable across
repetitions. memorability.
( ) 0.5-

Memory asymmetries
driven by DIFF

repetitions. 0.2 04 06
~ J Memorability
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How consistent is the memorability of individual

talkers for separate listeners?



Memory for

Rellablllty Of Memorabi”ty Diverse Talkers
How similar are Memorability [ Al Data ]
scores across listeners?

N

Split-half consistency analysis:

1. Divide participants in half. [GroupA} [Group B]—{ Shuffle B }
2. Shuffle one group. m/
3. Compute talker memorability for
all three. [ J [ ]
A, B A, shuffled B
4. Compute correlations. S5 =) A

5. Repeat 1,000 times.
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Memory for

Rellablllty Of MemOrabiIity Diverse Talkers

Raw correlation = 0.34

Stronger correlations in 2.0

A/B than A/shuffled B.

p <0.001 Spearman-Brown

corrected corr. = 0.51

1.5 1

~

)
The relative memorability | £
of individual talkers is g: 10
consistent across

\ listeners. | s A/B

0.04

A/shuffled B

| 1
05 0.0 05
Correlation
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How do talkers’ phonetic characteristics

Influence memorability?



Phonetic similarity

DIFF accuracy rates are more variable
than SAME.

More likely to to recognize phonetically
similar than dissimilar repetitions?

Quantify similarity between utterances.
(Chernyak, Bradlow, Keshet, & Goldrick, 2024)

Analyze DIFF trials based on similarity
between Study/Test tokens.

Memory for
Diverse Talkers

Perceptual Sin}ilarity Distance

trajectory alignment (DTW) ]

PR

% b
@g el
b O

dim. reduction L2
preserving
distances

dim. reduction
preserving
* dismnces

SSL representation SSL represenutuon
(HuBERT) (HuBERT) o

»M -t

T €X" Tg € X"

Chernyak, Bradlow,
Keshet, & Goldrick, 2024
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Memory for

PhonetiC S|m||ar|ty Diverse Talkers

DIFF Hits DIFF logRT
6.4
Performance only on - :09§ 0.4 = 602 ms
DIFF-talker trials. 5° OORT B0 =405 ms
S 065+ 6.2 o
v oLh : S - Faster for similar
ore U d?‘en anyes % 0.60 5 than dissimilar
recogng 'or similar s col repetitions.
than Q(SS/m//ar oo p <0.001
repetitions. 0.50-
p <0.001 025 000 025 050 025 000 o025 o050 | SPECIficity effects
Phonetic distance Phonetic distance are grad/'ent, not
Similar Similar . “all or none”! )

Dissimilar Dissimilar
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Memory for

DiSCUSSiOn Diverse Talkers

Memory differed across talkers — consistently across listeners.

Talker-specificity robust across talkers.

Less memorable talkers relied more on talker-specific detail for
recognition than more memorable talkers.

Specificity effects are gradient!

Is talker memorability hard-coded or context-dependent?

28



How do memory patterns differ based on the
relationship between talker and message?



Socially guided attention

Some views suggest that memorability is stimulus-intrinsic.
(Revsine, Goldberg, & Bainbridge, 2025)

Memory based on dynamic resource allocation must be flexible.

4 )
Hypothesis: Congruence between speech and meaning leads to

Increased allocation of attention/memory resources.
\. J

Expect to see memory boost when phonetic and semantic
information are socially consistent, particularly under divided
attention.

30




Persona-Cuing Talkers

Personae: holistic, ideological social types that are recognizably
inked with ways of being and speaking. (D'Onofrio, 2020)

Socially Guided
Attention

|

Persona-cuing talkers: Talkers with speech styles found to evoke
consistent packages of social associations among naive listeners.

|

Four talkers selected from
Study 2 via two-part norming.

Part 1: Free response.
Part 2: Multiple Choice.

Proportion selected

1.00

0.754

0.504

0.254

0.004

Setting

T03 T04 T05 T09

Proportion selected

1.00 1

0.75 1

0.50 1

0.25 +

0.004

Expertise

Setting

Retirement
Home

Jazz Club

Farm

Manhattan
Sidewalk

Expertise
Knitting

Southern
ooking
NYC

Restaurants

31



: Socially Guided
DeS|g N Attention

Generic Sentences Persona-Aligned Sentences

Participants: Full (N = 471), Divided (N = 476).

Procedure, attention/repVoice conditions . -t %ﬁn
same as previous studies. d

|_
Talkers: % O O

g f

* 4 Research-Typical: Same as Study 1.

* 4 Persona-Cuing: Selected via norming. S5
I | §
Stimulus sentences: U

e (Generic: Same as Studies 1 & 2.

« Persona-aligned: Constructed to emphasize
social associations with Persona-Cuing talkers.

Congruent condition: “The bbsketweas finecsroreyadrn.” t

Persona-Cuing Talkers
j i
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Socially Guided

Attention & RepVoice Attention

More accurate in Full
than Divided across all

measures.
Both p < 0.001

More accurate for
SAME than DIFF talker,

regardless of attention.
Both p < 0.001

Talker-specificity
replicated again!

Hits D'
1.00 A
3-
£ 0.75
L 2
c
2 0.50 1 )
o 1 4
o
o
Q. 0.25 A
O-
0.00 A
Full Full Divided Divided Full Full Divided Divided
Same Different Same Different Same Different Same Different
Condition; RepVoice Condition; RepVoice

Full SAME | Div. SAME
Full DIFF Div. DIFF
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Socially Guided
Talker & Sentence Type Attention

Talker  Sentence
Sentences: More accurate
for persona-aligned than e Research-  Generic
generic Wivee
<0.001 2
p =Y E Research- Persona-
54797 Typical Aligned
(@)
Talkers: More accurate for S
5 o
persona-cuing than .
research-typical. '
p <0.001 Persona-  Persona-
Cuing Aligned
Resgar'ch-Typ. PFiesear'c:'r;‘l-Typ.d Pergoné-Cuing PPerson'a-Cuing
; ; eneric ersona-Aligne eneric ersona-Aligned
Extra accuracy increase in Talket / Sertterics Type
congruent condition.
p <0.01

Listeners are sensitive to unique
talker/message relationship!
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Talker/Sentence & Attention

Congruence boost is even
larger with Divided than Full

attention.
p <0.01

When the talker matched
the message, participants
reallocated attention to the
\ stimulus.

Boost is strong enough that
Congruent/Divided rivals
some Full attention
conditions.

\

0.8

Proportion Hits
o
u

o
o

0.59

Full

Attention

Divided

Socially Guided
Attention

Talker  Sentence

Research-  Generic
Typical

Research- Persona-
Typical Aligned

Persona-  Persona-
Cuing Aligned




: Socially Guided
All Variables Attention

Talker  Sentence
Effect was even
larger for SAME - - /;GS;ZCh- Generic
than DIFF talker %\ P
repetitions. @ ~ Research- Persona-
p <0.05 T 07 — < Typical Aligned
N P
f ) §' \}\ e "
Talker-specificinfo |« ‘“\\{ I \\{
. : N
further magnified \“5 I =
Congruence \- \{ Cuing e
boost. 051
\ ) ]  —— )
Full Full Divided Divided
Same Different Same Different

Attention / RepVoice
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: . Socially Guided
Discussion Attention

Central predictions successful:

« Memory boost in Congruent condition.
« Boost was even stronger in Divided condition than Full.

Social info central to allocation of memory/attention resources.

Talker memorability is not intrinsic, but context-dependent.
4 )
Social associations learned in a particular cultural context
fundamentally structure the way we perceive and remember

lanquaqge.
I\ 9uagd J
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Recap

SAME > DIFF, even for full sentences. Fine-grained acoustic info

1. T | =P cncoded automatically;
Effect larger in Divided than Full attention. fundamental to the system.

Memory patterns different across talkers. Listeners subconsciously

S2. e , =P | allocate memory resources
Memory patterns similar across listeners. based on phonetic info.
;alel;sg/;n essage Congruence led to better Talker memorability is context-

S3. 4 =P dependent. Resource allocation

Memory boost most pronounced under

- , is dynamic and socially guided.
Divided attention.
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Proposal — Socially Guided Attention

Episodic
Memory

Interactive r 1 Behaviors depend on

Category/qoncgpt feedback between
activation (InQUIStc, 1—| Attention different types of info.

social, etc.)

N y

Resonance between
T/ linguistic and social
categories enhanced

By a— attention.

4 )
Downstream consequences: More robust representations of
patterns we attentionally prioritize!

\_ J
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Future Directions

How does memory for one talker depend on social context?
« Southern woman: With three Southern women? With three New Yorkers?

Mixing social associations.
« Southern woman talking about NYC?

Memory for acoustics vs. sentence meaning.
« Are we more likely to internalize information from some talkers than others?

Implications for language change. (Todd, Pierrehumbert, & Hay 2019)

40



Broader Implications

Contributor to speech-based biases?
Are less-prioritized varieties at a memory disadvantage?

« (Could be used to design interventions.

Introduces Al safety questions for ASR, TTS, & voice assistants.

Talker memorability could be considered for public outreach
materials, e.g., PSAs or emergency communications.

41



Social and linguistic information are deeply
integrated, and we process them dynamically.

Variation isn’'t an obstacle!
It's a resource for language understanding.
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Charlotte Vaughn, Ann Bradlow, Arty Samuel, and
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Memorability & Modality

0.8 4 m

Three experiments
with different target
(test) modalities.

vodaity  Viemorability
| A i » auio  COrIrelates across
* mge modalities.

O A W Text

A Correlation around
. 0.35 —similar to
" Study 2 split-half

. analysis.

T07 TO1 TO3 Ti1 Ti2 Ti0 TO8 TO4 TO9 TO8 TO5 TO2

talker

5
-
om
O e =
O
©
O e»
o> O
O
= Ore

O »

Memorability
o
T
2
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Memorability

[s it circular to use experimental outcomes as an
Independent variable?

1. Scores calculated from Hits, False alarms,
RTs together, but used to analyze them
iIndependently.

2. Low-level variability in memory performance

wWOu

3. Fina

dn't necessarily lead to significance.

values bootstrapped.

Memory for

Diverse Talkers

Synthetic data:

Hit rates 0.69-0.71

Proportion Hits

0.25 0.50 0.75
Memorability

Hit rates 0.65—-0.75

Proportion Hits

0.25 0.50 0.75
Memorability
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Perceptual Similarity

Perceptual Similarity Southern

Talker Mem

T01 0.47

T02 0.73

T03 0.57

o T04 0.63

|5 T05 0.73

= T06 0.68

£ T07  0.11

TOS 0.56

T09 0.68

T10 0.63

Male | Female ;jé 8?3

Dimension 1



Memory cost?

Generic sentences,; Research-typical talkers

1

0.7 1

Proportion Hits

0.549

t

Full SAME | Div. SAME
Full DIFF Div. DIFF

Overall higher accuracy in Study 1

than Study 3.
p <0.001

Performance decrease more
pronounced for DIFF than SAME.
p <0.05

Boosts in other conditions may
have diverted resources away from
these talkers/sentences.

Stu:jy 1

Stu&y 3
Experiment
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Study 1 vs. Study 2

Research-typical & diverse talkers

0.75+

Proportion Hits
o
&

0.60 1

(.56~

o

~

o
1

F

}/{

I

+

1

Study 1

Stuay 2
Experiment

Full SAME | Div. SAME
Full DIFF Div. DIFF

No difference in overall accuracy

between studies.
p>0.1

Specificity effect size larger with
diverse talkers than research-

typical talkers.
p >0.001
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Proportion Hits

Study 2 vs. Study 3

Generic Sentences; Diverse Talkers

0.8

=
~

&
(o]
1

t

P 1
- 1

T

1

Study 2 Study 3
Experiment

Full SAME | Div. SAME
Full DIFF Div. DIFF

No difference between studies.
p>0.1
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