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"Linguistic Universals”: Emergent Shared Features in Independent
Monolingual Language Models via Sparse Autoencoders

Do independently tfrained monolingual small LMs

across 350 languages learn
?

Although multilingual LLMs show crosslinguistic alignment
their shared tokenizers and parameters make it impossible
to tell whether this similarity is truly emergent.

~

a family of monolingual small
anguage models for 350 languages, provides a clean
testbed needed to ask whether similar ‘high-level’ features
emerge even without any shared sfructure.
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‘ = Shared, Multilingual Feature

O = Language-Specific
Monolingual Feature

On Thursday, scientists from Cambridge University ...
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Jeudi, des scientifiques de 'université de Cambridge ont déclare ...
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Sentences from FLORES-200 (a parallel corpus) are passed
Middle Layer through monolingual Goldfish models.
A Goldfish Model

Method: For each language pair and each layer, we measure how

. We then find the best one-to-one matching between
directions in the two languages—the matching that gives the highest total similarity. The average similarity
of these matched pairs is our alignment score, which we compare to chance-level baselines created by
shuffling. Finally, we look for directions that consistently match across many languages 1o identity potential
universal clusters.

Takeaways: We ask whether features align above chance, which layers align most strongly, whether

alignment retlects linguistic relatedness, and whether universal patterns (e.g., digits, punctuation, structural
markers) appear.
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