
Recovering Meaning from “Meaningless” Texts: Semantic Ambiguity 
Reduction as Recovery of Distributional Structure

Inferring Word Meaning from Context

Materials

Less Ambiguous Contexts are Associated with 
Higher Accuracy

Kira Breeden & Gary Lupyan

Procedure

Cumulative Information Gain

Are some people be�er at using “meaningless” contexts?

People Achieve High Accuracy in 
“Meaningless” Contexts 

Semantic Similarity

Do people sample “optimally?”

“Being unable to use it, the cooks always dumped a bunch of 
draimant in the alley behind the restaurant” 

(Borman & Lupyan, 2024)

syntactic 
bootstrapping

(Landau & Gleitman, 1985)

constructions & 
pa�ern matching

(Brown, 1957; Goldberg 1995)

prior knowledge & 
world models

(Tanenhaus et al. 1995)

“informative” context

“At the ghybe of the swuint, we are haiveed to Wourge 
Phreargwurr, who sproles into a ghitch �ount with his 

crurp.”

“uninformative” context
“At the start of the story, we meet a man, 

Chow, who moves into an apartment building 
with his wife”

LLM Translation Performance 

Tokenized unmasked passage 
preceding the target

gemma-2-27b

probability distribution 
at target

passage of text 
with bolded 
target word

exposure
Rate con�dence that they 
guessed the bolded word 

correctly
(1 Not at all con�dent - 
5 Extremely con�dent)

rate con�dence
Great job! 

�e correct word 
was: 

�gure

feedback
What do you think the bolded 

word was in the sentence? 
Type your guess below:

guess when ready
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How do people navigate and infer meaning in semantically “meaningless” contexts?

LLMs use broader pa�ern-matching to recover 
corrupted text 

(Lupyan & Arcas, 2026, Lupyan & Yang, 2026)

Less ambiguous contexts and more information are associated with higher word guess accuracy
Higher accuracy may be associated with more immediate information gain

Target Word

canvas

fog

display

Mean 

0.85

0.46

0.16

Passage
�e dwarse shrelteed with smooge, skoal splaughing 
ralfs blarl the throg. Each dwurr splysed out a dwaun 

�erb of crerge on the blype.

A thyme scrake shrithed its drurve through the whause, 
prooling phlarques down your gwole with its thwal 

phralse. An drurch jiege of phrien phraugh to the 
shrorge, skonching it julp to celch shulb cync a few yeils.

Sproun phrells from the snorl doque phougeed a gwig 
slalp ghimn the ghalt. Ghaub skatched through the 
scrusk, frysing gwole at the whaint of gnudd before 

craching into frieve. 
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People can e�ectively sample the space to reduce ambiguity 
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Q1 (Fewest) Q2 Q3 Q4 (Most)
Participant 

Mean
Participant 

Median

Participants 
reveal avg 
4.5 words

Participants 
reveal avg 
9.2 words
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n
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ai
n Highest Accuracy

Passage Greedy
Lowest Accuracy Passage Greedy

Number of Words Revealed (Greedy Order)

1

“Greedy” BERT Information Gain Trajectories for Highest and 
Lowest Accuracy Passages

Individual Di�erences in Accuracy

0.9372

As if possessed by a restless spirit, heavy rain lashed against 
the cli� face, accompanied by a roaring wind that drove both 
waves crashing towards shore and the tempestuous fury of 
nature within its own heart. A solitary �gure...

2.304
�e tempestuous rain poured down hard, generating 
an unse�ling symphony for listeners both near and 
far; alone at its epicenter was a solitary �gure... 

3.397 A stormy display unfolded before a solitary �gure...

A howling gale whipped up rain that pounded 
against the rocks. One solitary �gure...1.192

entropy of 
distribution

PassageLe� to Right 
Entropy

Information gain e�ect may be more about the latency 
to more information

Number of Words Revealed Prior to Guess

Are participants 
“greedy?”

Lowest Accuracy 
Passages

Highest Accuracy 
Passages Few participants 

revealed more 
than 20 words

N = 80 masked, unmasked
N = 160 sampling
(20 trials per participant)
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More cumulative information 
gain is associated with higher 

accuracy

Check out 
poster 

P3-H-81 this 
a�ernoon for 

more! 

gemma-2-27b - 
generated passages

***

*

***
-0.04 0.00 0.04

Proportion Revealed

Cummulative 
Information Gain

Proportion Revealed 
X Target Position

Target Position

Words
Revealed

unmasked A stormy display unfolded before a soliutary rhuth perched upon the precipice. �e relentless rain 
trainformed the lanscape into an ethereal orchestra of percussion, while winds whispered tales untold. 

masked Shrert yelked drenes gwiched an slarn tweave that gloach phri� scraque to its brife thauces and yirting gloch. 
�e �usp splitchs between the twaul �urls churged a speich phlumf snamn. 

sampling
three 

conditions

person
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<10% words 
revealed

Higher match 
rates with fewer 
words revealed

0.00 0.50 1.00
Word Guess Accuracy Participants

QR 
CODE

Best

canvas 
(1.00)

fog
(1.00)

image
(0.31)

Mid

painting
(0.58)

darkness
(0.50)

rainbow
(0.19)

Worst

frog
(0.09)

held
(0.05)

rock
(0.06)

Revealing less 
than 25% of the 

words!

Revealing on 
average 6 

words!

20 target words
4 passages per target

80 passages total

*passages in top and 
bo�om accuracy quintiles

Scan for 
digital 

poster and 
references

M = 0.38
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~65% words 
revealed
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Bidirectional entropy is an even be�er predictor 
of accuracy

Bidirectional Entropy Model
***

***

*
Proportion Revealed

Target Position

Proportion Revealed X Target Position

Target Position X BERT Entropy
Target Position X BERT Entropy 
X Proportion Revealed
BERT Entropy X Proportion Revealed

Bidirectional Entropy

Le�-to-Right Entropy Model

***

*

***
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*

Proportion Revealed

Target Position X LTR Entropy

Proportion Revealed X Target Position

Target Position X LTR Entropy 
X Proportion Revealed

LTR Entropy X Proportion Revealed

Le�-to-Right Entropy

Target Position

-0.04 0.00 0.04
Scaled Coe�cient Estimate (95% CI)

Higher le�-to-right entropy passages lead to 
lower accuracy 

***

***


