advancing the study of endangered languages with computational tools for morphology

The case of Asama verb paradigms Dimitri Lévêque Thomas Pellard Inalco-CNRS-EHESS, CRLAO CNRS-EHESS-Inalco, CRLAO leveque.dimitri@gmail.com thomas.pellard@cnrs.fr benefits of using computational tools 1. Test the accuracy and coverage of the analysis of the morphology.

2. Partially automate the glossing of texts.

3. Enable quantitative measures of morphological complexity.

⇒ Advance the study of endangered languages.

asama

Asama

• Endangered Ryukuan language (Japonic family).

• Reference grammar project by D. Lévêque.

• 100 full + 400 near-full inflectional verb paradigms collected. why computational tools?

• "The insufficiency of paper-and-pencil linguistics" [START_REF] Karttunen | The insufficiency of paper-and-pencil linguistics: The case of Finnish prosody[END_REF]).

• Finite-state transducers [START_REF] Beesley | Finite state morphology[END_REF].

• Bidirectional: production lexeme/root → inflected form; recognition inflected form → lexeme/root.

• Syntax similar to that of phonological rewrite rules familiar to many linguists.

regex V -> 0 || V V _ ; regex i -> ɨ || r _ ; regex 0 -> j || s _ a ;
• FSTs have sufficient power to handle (almost) any morphological phenomena.

• Provide a maximally precise and explicit description.

• Free software implementations (Foma). • Any realised form ⟨𝐿, 𝜎⟩ → list of all possible realised forms of any other paradigm cell.

linguistic documentation goals

To speed up and ease the glossing of texts.

issues Small amount of data, limited time, usual tools (Toolbox) not well-fitted to non-concatenative phenomena. II2 RT 1 ui (H) RːT 4 i̵ (H) RT 5 ui (LHL) III RT 1 ui (LH) RːT 4 i̵ (HL) RːT 5 ui (HL)

IV RT 1 ui (LH) RːT 4 i̵ (LH) RːT 5 ui (LHL) V RT 1 ui (HL) RT 4 i̵ (HL) RT 5 ui (HL)

solutions FSTs allow to:

• Check the formal description on lexemes and highlight the problems (comparison between data and output);

• Test the results with the speaker (computation of the whole paradigm for lexemes with incomplete data and check with the speaker).

results Robustness of formal analysis is confirmed by the computational study, and lacks of data in the description are highlighted. 

theoretical morphology