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People tend to remember emotional events more vividly 
than affectively neutral events

However, what kinds of information are preferentially 
remembered remains an open question

Here, we test how emotional arousal influences memory 
of central information core to an experience and 
peripheral information that are incidental

We take advantage of Large Language Models (LLMs) 
as computational assistants to score naturalistic free 
recall at scale
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Central information

Median = 0.045

P(posterior > 0) = 1.000

Peripheral information

Median = -0.036

P(posterior < 0) = 1.000
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Conclusion

Automated Scoring for Memory Fidelity

Arousal refers to when you are feeling very mentally or physically 

alert, activated, and/or energized. 

Read the following description of a scene and rate the arousal 

level of the scene on a scale of 1 to 10, with 1 being low arousal 

and 10 being high arousal. 

Please give a numeric rating. Only give the rating; no need to 

provide explanations.

Scene: {annotation}

Two publicly available datasets where participants 
watched movie clips and verbally recalled the plot 
afterwards.

Arousal ratings are collected from behavioral experiments 
(n=30) and large language models for each event.

Results support attention-narrowing hypothesis of 
emotional memory.

LLM-based scoring provides a scalable, reproducible 
approach to measuring narrative memory fidelity.

Future work will expand to larger datasets and 
autobiographical memories to test generalizability.

Emotional arousal enhances central information at the
expense of peripheral information.

Arousal: 5 Fidelity

The automated memory fidelity scoring pipeline consists
of two parts:
1) Generating elements for central and peripheral for

each event
2) Scoring the memory performance by comparing

participants’ free recall with those elements
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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. 

She is ignoring him. John turns toward her and says, "Hello. " 
The woman smiles brightly at him for a moment and says: 

"Hi"", before returning her gaze to her phone. John awkwardly 
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 

phone, replies: "Yes. I know. " John, surprised, looks at Anthea 
for a moment, then turns back. John looks straight at the road 

and asks, "Any point in asking where I am going? " Anthea 
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.

So Watson gets into the car, 

there's this attractive young 
brunette in the back seat who's 
always on her phone. Um and 

he's like is there any point in 
asking where I'm going? She's 

like no. Um is ?? right? Then he 
asks her a couple other 
questions….
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Peripheral

P1 John sits behind the driver

P2 Woman types on her BlackBerry

P3 Car enters an empty warehouse

Central

C1 John is taken to a warehouse.

C2 Anthea knows John's name.

C3 John is unaware of his destination.
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Chen, Leong et al., Nat Neuro, 2017 

Sherlock (50-min episode)

“..Next Watson goes 

to a warehouse 
where he meets a 

man that says he is 

the closest thing to a 
friend that Sherlock 

has. This man says, 
...”

Lee & Chen, Nat Commun, 2022

FilmFest (10 movie clips, ~5 minutes each)

“..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…”

…
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Human behavioral arousal ratings showed strong 
consistency across participants (Film Festival: one-to-
average r=.72, p<.01; Sherlock: range =1.39-4.67).

Human behavioral arousal ratings and LLM-generated 
ratings were positively correlated (r = .74, p<.001).

Validation of Arousal Rating

Central information are causally essential elements of 
a narrative that sustain the storyline. 

Peripheral information are descriptive elements that 
enrich the narrative context but not essential to its causal 
structure.

On average, participants recalled significantly more 
central details (M = 0.75, SD = 0.22) than peripheral 
details (M = 0.27, SD = 0.15, t(31) = 28.8, p < .001).
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