Screening Gender Transfer in Neural Machine Translation

Guillaume Wisniewski 1 , Lichao Zhu 1 , Nicolas Ballier 2 , François Yvon 3 • how: study the transfer of gender information from French to English → using probes to find where this information is represented; → using causal models to determine when this information is used.

Gender Transfer between French and English

• challenge → in French: gender = property of all nouns ⊕ agreement rules within noun phrase → in English: gender = only in rare constructs involving human agents and pronoun coreference

• focus on the following pattern: • gender information encoded in all target tokens ⇒ even those for which the information is useless

[DET] [N] a terminé son travail. → The [N] has finished [PRO] work.

Probing Representations

1

  LLF, Université de Paris, F-75013 Paris, France 2 CLILLAC-ARP, Université de Paris, F-75013 Paris, France 3 LISN, Université Paris-Saclay & CNRS, 91403 Orsay, France Information flow within an encoder/decoder architecture • steps in interpreting NMT systems → which informations are captured by the decoder? → which informations are captured by the encoder? → which informations are transferred from the source to the target?

→

  [N] = occupational noun either feminine or masculine → [DET] = French determiner in agreement with the noun → [PRO] = English possessive pronoun • Dataset of 3,394 parallel sentences following this pattern → perfectly balanced between genders • Hypothetical paths for transferring gender information from French to English → (a) direct influence → cross-lingual attention; → (b) indirect influence → monolingual encoding of gender in the representation of the English noun; → (c) indirect influence → cross-lingual attention to the French possessive adjective.
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Manipulating Representations