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Empathy

Human capacity to understand and share another person’s emotion
without confusing it with one’s own emotional state.

Klimecki O & Singer T, 2016




Previous fMRI studies investigating empathy

Experiencing others” emotions triggers the same areas of the brain involved in directly
experiencing the same emotion

This assumption has been called the “shared-neural-representation” hypothesis

(Singer & Lamm, 2009; Lamm & Majdanzic, 2015)




Previous fMRI studies investigating empathy
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Research question

Is the 'shared neural representations' hypothesis also relevant in
explaining empathy arising from emotional voices?

Are there shared neural representations activated when we listen to and empathize
with emotional voices, as well as when we express—or even imagine expressing—
emotions vocally?

HYPOTHESIS
» Core neural network that underlies empathy?
» Auditory processing of emotional voices?
» Motor execution or imagination of vocal expression of emotions?




The kind of data we are collecting

The MR camera at SUBIC. Photo by Lena Katarina

Johansson
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The kind of data we are collecting

“Emotional voices”:
brief, nonverbal vocalizations

that have little or no phonemic structure




Multivariate Pattern Analysis (MVPA), preliminary results of a pilot study
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Salomao et al. PEVOC, 2024
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A new study aims to understand
the motor behavior underlying
emotional voices

Department of Linguistics < News

Research project

Listening to other's emotions. —_—
Neural representations of e e
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voices
i e Bl i CONTACTPERSONATSU Department of Linguistics, has been awarded a “time grant” from

e Stockholm University Brain Imaging Centre (SUBIC) for her research on the

Glaucia Lais Salomao, doctor of Linguistics and a researcher at the

Researcher
This project investigates empathy arising from emotional voices, using . . .
functional magnetic resonance imaging (fMRI), galvanic skin response (GSR) Vocal communication Of emotions.

and information about the participants' own experiences.
The grant includes free access to the magnetic resonance imaging scanner at SUBIC as well

as any necessary technical support, and will allow the collection of pilot data for Glaucia’s

OVERVIEW upcoming research.
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Stockholm University, October 17, 2024
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Department of Psychology and Department of Linguistics

Stockholm University



Single-brain comprehension-in-isolation "':“.’(l‘j";dd“bd“dlg
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D a ta a n d d e S I g n The mean number of production and comprehension events per participant.

Production Comprehension

. N events 133 129

* Open data-base, with 23
pa rt|C|pantS Mean duration (s)  2.07 1.77
SD duration (s) 1.68 1.39

* Audio-video link, between
pa rticipant in the scanher and Range duration (s)  0.3-10.43 0.3-0.96

agent outside

e 12 x 1 min human-human Events shorter than 0.3 s removed

conversations per participant

 Participants discussed initial
pictures (anthropomorphic fruit)

Arvidsson et al. 2024



Results

Production > fixation Comprehension > fixation

Conjunction (Overlap)

Arvidsson et al. 2024
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Direct comparison — “moving Wernicke’s
area” in the anterior direction

B production > comprehension

B comprehension > production

Arvidsson et al. 2024



NeuroEngage dataset (N 50, 30 human human)

'Noise- cancelllng headphones and mlcrophone (Optoacoustlcs) '
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Dissociation of pragmatics from ToM using tMRI

Within-network Between-network
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ParPrec ToM ToM-Lang ToM-ParPrec MD-ParPrec
Connectivity ~ 0.45 Connectivity ~ 0.55 Connectivity ~ 0.3  Connectivity ~ 0 Connectivity ~ 0.3

Forbes Schieche et al., (Uddén lab), under review



Thank you for your attention!

Current PhD-students Alumni/co-authors

Stockholm £T.7%
University 5 &

T, ~
LAY

STIFTELSEN
MARCUS OCH AMALIA

WALLENBERGS
MINNESFOND

Dr. David Pagmar

digital futures
Stiftelsen 4 eq.
Promobilia *

I ,.;v;’;\ RIKSBANKENS

e W&
.;;,«g,‘,i; JUBILEUMSFOND

K .0, STIFTELSEN FOR HUMANISTISK OCH
’ h SAMHALLSVETENSKAPLIG FORSKNING

Dr. Katarina Bendtz

SWEDISH
COLLEGIUM

for ADVANCED STUDY

Christoffer Forbes Schieche

Dr. André Pereira



Compensatory semantic
processing in adverse hearing
situations

Petter Kallioinen



Large N40O in children with Cochlear Implants

When bottom-up processing
of speech is compromised,
such as in a noisy
environment, semantic
context can give cues that
help identifying words. In
children with cochlear
implants (Cl) such
compensatory semantic
processing has been linked to
large responses in the N400O
component (Kallioinen et al.,
2023)

Kallioinen et al., 2016
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Diverse N40O results in typically hearing (TH)
individuals in adverse hearing conditions

» Larger N40O for 6 band noise vocoded speech and gestures (Drijvers et. al., 2018),

but reduced N400 with 4 band noise vocoding (more degradation, no gestures.
Oblese et. al., 2011). Larger N40O where a distractor voice is the same as the
target voice (Song et. al., 2020), i. e. semantic content is more precisely targeted.

* Smaller N40O in response to more degraded speech: speech in noise with SNR of
3 or 5, or 4 band noise vocoding (Aydelott et. al., 2006; Chan et. al., 2020; Obleser

et. al., 2011; Silcox et. al., 2021).
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Song, J., Martin, L., & Iverson, P. (2020). Auditory
neural tracking and lexical processing of speech in
noise: Masker type, spatial location, and language
experience. The Journal of the Acoustical Society of
America, 148(1), 253—-264.



Conclusion and outlook

| intend to write a grant application for studying compensatory
semantic processing as seen in the N400 component in TH populations.
The aim is to map out the conditions for effective compensatory
processing. Conditions indicated in the literature reviewed here:

* Light degradation of speech

* Tasks that promote semantic processing
Other themes in the planned application
e Naturalistic stimuli (stories)

* Measuring effort



Thanks!
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Working memory (WM)

WM is the ability to temporarily maintain and manipulate in
mind a limited amount of information.
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Working memory (WM)

WM is the ability to temporarily maintain and manipulate in
mind a limited amount of information.

WM is a fundamental component of many cognitive tasks.

Performance on WM tasks predicts performance on many
other cognitve tasks.

WM deficits are associated with abnormal cognition in
several conditions.



Neuronal network models of WM
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WM limitations and

WM is the ability to temporarily maintain and
mind a limited amount of information.

close trial far trial



Decoded information

Reconstructed trial

» Decoding information from various brain regions during the
memory phase in single trials.

» Study the involvement of different brain regions in the
limitations and flexibility of WM.
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