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Original (Sap et al., 2022): Replication:

• Causal structure helps shape memory encoding and retrieval (Lee & Chen, 
2022; Antony et al., 2024)

• Narrative stimuli (movies, books, etc.) are powerful tools for probing effects 
of causal structure on cognition and behavior (Chen & Bornstein, 2024)

• Inferences about causal structure play a key role in assigning credit to 
causally relevant events in long-term episodic memory (DuBrow et al., 2017; 
Yoo, 2025)

• We leverage recent advances in large language modeling to develop a metric 
that quantifies the contextual information gain of individual events in 
text-based narrative stimuli (Goeschel*, Palsule*, et al., 2026)

• Under this reformulation, we evaluate what aspects of a narrative 
Sequentiality captures, and hypothesize it will deviate from its original 
schema-based interpretation to one more sensitive to the structure of 
presented information
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• Apply to long timescale narratives where credit assignment is 
complex and nonlinear

• Investigate how Sequentiality relates to neural activity during 
encoding, consolidation, and retrieval

• Use Sequentiality to guide generation of narrative stimuli that 
can test effects of causal structure on memory and behavior

Movie Annotations Sequentiality (c)

Event 1: A woman stands 
alone in a room, opens a 
box of pizza, and takes a 
slice.

Event 2: She finds a 
record player, places a 
record on it, and lowers 
the needle.

Event 3: The woman 
enjoys cheerful music as 
she eats the slice of pizza.

c(s
1
) = 1.8

c(s
2
) = 0.62

c(s
3
) = 1.7

FilmFest Stimuli
• 10 short movies watched in succession during fMRI scanning (n=21)
• Human raters segmented each movie into event-level annotations 

(Lee & Chen, 2022)
• Annotations passed into model to generate Sequentiality values for 

each event in each story (n=216 annotations across all stories)

Methods: Using the FilmFest Dataset (Lee & Chen, 2022)Background

Open Sourced Replication
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Results: Sequentiality tracks Human Judgments of Importance and Causality

How does our metric of contextual information gain 
relate to human judgements of narrative structure 

while viewing naturalistic narrative stimuli?

Research Question

Conclusion

Sequentiality, a metric believed to represent 
contextual information gain, is significantly 

correlated to the importance and causal 
structure of narratives while being unrelated 

to its semantic structure.

• Event importance ratings generated by an independent sample of humans (n=4)
• Event causal page rank quantifies how causally central an event is for a specific 

movie (Lee & Chen, 2022)
○ Cause-effect ratings for pairs of events generated by a different sample (n=12)

• Semantic page rank quantifies the semantic similarity between events in a movie 
using Universal Sentence Encoder text embeddings (USE; Lee & Chen, 2022)
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Contact me at rapalsul@uci.edu if you have any questions or insights!
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