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LLM-based scoring of narrative memories reveals
that emotional arousal enhances central
information at the expense of peripheral information
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Can you recall what you were doing when you hear...

The outbreak of COVID-19 January 6 United States Capitol Attack

Flashbulb Memory



What about personal memories?
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e Notstandardized across individuals
* Hardto measure without ground truth




Study personal experience through narratives

o] Tiny Changes,
Remarkable Results

James Clear
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* Emotional arousal is a subjective

nature human behaviour state of heightened alertness
and activation, often

Article Ntps:/fdo org/101038/s41562-025-02315-1 accompanied by physiological

Emotional arousal enhances narrative changes such as increased pupil

memories through funCtional integration Of dilation and electrodermal activity,

large-scale brain networks
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Which aspects of an event are better remembered
under emotional arousal?
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Spotlight Floodlight
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Does emotional arousal enhance memory for central details, or does
it also shape how the broader story context is remembered?



Sherlock (50-min episode)

“..Next Watson goesto a
warehouse where he meets
aman that says heis the
closest thing to a friend that
Sherlock has. This man
says,...”

Chen, Leong et al., Nat Neuro, 2017

“..It starts out with these
three guys on that old game
show, To Tell the Truth...
..There's these these two
people that work in this
office...”

Lee & Chen, Nat Commun, 2022



(around 20min into the 50min episode)

) Benedict Cumberbatch  Martin Freeman < s

SHERLOCK »

A NEW SLEUTH FOR THE 21ST CENTURY

1 T~
X after watching 30 more min, and
recalling the first 20min of content

* — 4 ™
SEASON ONE =AN\- AN
".. So they have an exchange C 19) )\
7 where Ms. Hudson comes in, asks NIKY/
}\ if everything looks okay, and she g
// picks up the newspaper and

— y

Chen, Leong et al. 2017, Nat. Neuro



Central details are causally essential elements of a narrative
that sustain the story line

Climax

Conflict

Falling Action

C1: Sherlock learns
the fourth suicide.

C2: Fourth suicide is
Exposition/ Resolution/ different.
Introduction Conclusion



Peripheral details are descriptive elements to enrich the context

Climax

Conflict

Falling Action

P1: Ms. Hudson asks
about suicide.

Rising Action

P2: Police car parked

outside.
Exposition/ Resolution/

Introduction Conclusion



Why LLM?

A

Efficiency Consistency

Event annotations

)

Free recall transcripts

Scalability Generalizability



Automated Scoring for Memory Fidelity

Annotations

A few moments later, John is sitting in the back seat of the car

as it pulls away and drives off. John is in the right seat, right

behind the driver. An attractive young woman is sitting beside

John, her eyes fixed on her BlackBerry while she types on it. C1
She is ignoring him. John turns toward her and says, "Hello. " c2
The woman smiles brightly at him for a moment and says:
"Hi"", before returning her gaze to her phone. John awkwardly C3
stays seated. John turns to the woman and asks: "What's your

name, then? " The woman, without looking up from her phone,

replies: "Er...Anthea. " John asks Anthea: "™Is that your real

name?"" Anthea smiles, turns toward John, and says: "No. "

John nods, then twists to look out of the rear window briefly

before turning back again. John says, "I'm John, " while

looking straight ahead. Anthea, still with eyes locked on her P1
phone, replies: "Yes. | know. " John, surprised, looks at Anthea P2
for a moment, then turns back. John looks straight at the road
and asks, "Any point in asking where | am going? " Anthea P3
turns and smiles briefly at him and says: "None at all..." then

looks back at her phone again. She continues: " John." John

turns to look out his window on the right and says, "Okay."

Some time later, the car pulls into an almost-empty

warehouse.

Detail Elements

Central

John is taken to a warehouse.
Anthea knows John's name.
John is unaware of his destination.

Peripheral

John sits behind the driver
Woman types on her BlackBerry
Car enters an empty warehouse

Scores
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Event-by-Event Measure of Arousal
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Film Festival
+ Spearman’s rho=0.73, p<0.001
Sherlock



Effect on central information Effect on peripheral information
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Emotional arousal enhances central information at the
expense of peripheral information



Future Work

a
. . Audio narrative Verbal Recall Audio narrative Verbal Recall Transcrlptlon
* Human-coded validation ) QT ) T (O SRR,
b

* Extending to larger samples

* Autobiographical memories



Conclusion

* This trade-off supports the attentional narrowing
hypothesis, which posits that arousal focuses cognitive
resources on information most relevant to the event’s
core meaning.

LARGE LANGUAGE MODEL

* Importantly, our automated LLM-based pipeline 4‘ == 5
demonstrates the potential to scale memory fldelltyﬁ =
analyses with minimal human labor. — =) |



Emotion may not expand what we remember; but it

refines it, narrowing attention to the core.
00, A I o .
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