In-Context Learning May Not Elicit Trustworthy Reasoning:
A-Not-B Errors in Pretrained Language Models
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A-Not-B Error in LLMs

® A-Not-B Error
o A cognitive phenomenon observed in infants
o Repeatedly retrieving an object from one location (A)

but continues to search for it in the same location even

after seeing it being moved into a new location (B)
o Showing limited inhibitory control

e Inhibitory Control
o The ability to inhibit a habitual / impulsive response
o Using deliberate attention / reasoning when context
changes
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e A-Not-B Adversarial Prompting

What is the next number in the sequence: 2, 4, 6, 87
A 1
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answer in ICL to

What comes next in the pattern: A, B, C, D?
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establish a pattern
What is the next shape in the sequence: m, A, W, A7
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What is the missing number: 1, 3, 5, ,9?
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Limited Inhibitory Control Ability In ICL

e LLM Can Be Easily Misled by A-Not-B Prompting

o Accuracy on °
MCQ reasoning
tasks drops
significantly
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e A-Not-B Error Exist in More Generalized Form
o A-Not-B Error
still exist in
Many-Shot
Prompting with
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e A-Not-B Error Cannot Be Resolved Easily
o Self-Explanation / Reasoning doesn’t resolve the
problem
o Model accuracy drops significantly even with more
inference
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Can We Avoid the A-Not-B Error

e Humans Performance

o Our study shows humans are highly resilient, with less

than 2% variation
® Increasing Model Size Mitigates A-Not-B Error
o Same Model Family: Larger models show significantly
stronger inhibitory control
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o LLM and Cognition
o ML models help understand human mind
o Insights from human cognition help improve models
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e More and Higher Quality Pretraining Data Help

o Despite the same size and similar structure: models
trained on more and higher quality data show
significantly greater resistance.
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e Code and Reproduction

o We open source all code and results to encourage

future exploration E M N L P
202427




