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def loss(x, y):

return diff **

A standard squared loss function.
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return dofr **

Same computation — regardless of variable names.
Do ML models know this?
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Impact of Renaming




Impact of Renaming

00
= oss(pread carqge
Pt | e | e L4 ] AN L
; o N om o ol .

20
def loss(x, Vy):

renaime

X r r
All1 = —

return diff ** return diff ** 2




Impact of Renaming

200
def loss(pred, target
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Variable Renaming in Language
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Training Variables Test Variables
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Open-Vocabulary
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Standard Transformer
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Standard Transformer

Input Embedding
aNbVec —» aNDV
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aANbVe —» aANDV e —p | Self-Attention | —P Output



Symbol-Invariant Transformer
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Symbol-Invariant Transformer

Embedding
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Create parallel embedding streams, one for each variable



Symbol-Invariant Transformer

aANbV e A2V = | Self-Attention | —P» Output
A LIV o2 —p | Self-Attention

Process each stream independently with the same weights



Symbol-Invariant Transformer

Embedding Shared Weights
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Aggregate output with a commutative operation
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Embedding Shared Weights
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Renaming does not affect the embedding
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Embedding Shared Weights
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Stream order does not affect the embedding
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Embedding Shared Weights
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Post-training vocabulary extension
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See the full paper for other details
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Empirical validation of renaming invariance
Robustness against: training bias, reduced dataset
State-of-the-art generalization on logic tasks

Fine-tune vanilla transformers into the proposed arch.






