Splllover as Rational Processing Delay in Sentence Comprehension

Kohei Kajikawa and Ethan Gotlieb Wilcox

Georgetown University
kk1571@georgetown.edu

Traditional View: Spi/lover is typically treated as a byproduct of modular processing [1,2].
Owur Proposal: It can instead arise from rational decisions to delay processing under memory constraints.
Prediction: The benefit of this delay, quantified by mutual information (MI) between W, and W_, will be

correlated with spillovers. = clear correlations found in three reading-time (RT') datasets.

Proposal

* Sentence comprehension is incremental at a macro level but not necessarily fully incremental at a micro level.

* Delayed integration: Comprehenders often wait for subsequent input.
* Reduced surprisal: Integrating words in a richer context lowers processing difficulty.

* Expected benetit of processing delay is quantified by the mutual information between W, and W_ ..
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* Prediction: higher benetit at w; should be associated with greater spillover at w,_ ;.
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Analysis

Estimating word-by-word spillovers

* Two ways of estimating relative spillover on Brown [3],

Natural Stories [4], and OneStop [5]:

Relationship between MI and spillovers
* Bootstrapped GAM smooths relating MI at w; to

estimated relative spillover at w, ;.

1ibutions of lag predictors

1) Lag-based: spillover as the con
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b) A-maze(w;) (for Natural Stories [6])

Next Step
Benefit/cost tradeoff of processing delay Information-theoretic storage cost
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and costs of processing delays.

* A temporal extension of surprisal theory. AL preprint
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* QOur proposal: An information-theoretic formulation of this
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