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Overview

St. Lawrence Island Yupik is an endangered language of the Bering Strait region.
As a polysynthetic language, the availability of a high-coverage morphological
analyzer is a prerequisite for the development of other computational resources
for Yupik. Our existing morphological analyzer (Chen & Schwartz, 2018) failed
to provide an analysis for approximately 25% of word types in our digitized
corpus of Yupik texts. The questions raised from these failures guided
subsequent fiel[dwork sessions, where we successfully identified previously
undescribed lexical, morphological, and phonological processes in Yupik. This
led to increased coverage of the morphological analyzer, resulting in a virtuous
cycle that jointly leverages computational morphology and linguistic fieldwork.

Digitize Legacy Resources

Numerous Yupik-language texts were developed in
the Soviet Union in the early 20th century and in
Alaska in the mid- to late-20th century. One project
goal is the digitization of these texts. To date, we
have digitized Apassingok et al. (1985, 1987, 1989,
1993, 1994, 1995) and Koonooka (2003).
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Language Documentation & Analysis

A major goal of our fieldwork is the documentation
of Yupik phonology, morphology, and syntax
escribed by Krauss (1975) & Jacobson

modern pedagogical materials for Yupik language
instruction and immersion programes.
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Computational Tool Development

We view computational tool development as
integral to language documentation and
revitalization. To date, we have developed a suite
of web-based orthographic utilities (Schwartz and
Chen, 2017), a finite-state morphological analyzer
(Chen and Schwartz, 2018), a preliminary neural
morphological analyzer (Schwartz et al., 2019),
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Yupik Grammar Overview S & and an electronic dictionary (Hunt et al., 2019).
Mainland Russia <200 800
> POlysynthetiC St. Lawrence Island | 500—700 1300 . . .
RO o I Morphological Analysis in the Field
> ErgatiVe'abSOIUtiVe Total 800—900 | 2400—2500 a o . .
» Finite-state analyzer implements Yupik grammar
» 4 persons, 3 numbers , :
p Fieldwork on St. Lawrence lsland of Jacobson (2001) using foma (Hulden, 2009)
» Fairly free word order : :
Y » Semi-naturalistic production > User pl.'owdes Yupik .surface form.
» ~500 particles - | | Potential morphological analyses are returned:
» Targeted elicitation of morphosyntactic / semantic apply up> mangteghaghllagek
» Extensive Sy5tem Of demonStratlveS phenomena and analyzer errors mangteghagh—ghllag[N—N][N][Abs ][Unpd][Du]
» ~600+ derivational SUﬁ:iXGS > Detailed positional and semantic Work Wlth mangteghagh-ghllag[N—N|[N][Rel [[Unpd ][ Du]
» General structure (inflected verb): derivational morphology » User provides Yupik underlying form.
S » Translation of Yubik texts into Enslish Corresponding Yupik surface form is returned:
Root +| Derivation + NEG + TMMA + Intl + Encl P 5 apply down> mangteghagh—ghllag{[N— N][N][Abs][Unpd][Du]
» Expansion of current lexicon nangteghaghllagek

2 Processes and Insights from the

The Virtuous Cycle

Field: Establishing the Virtuous Cycle

The Virtuous Cycle (conT)

» SCENARIO 1: Analyzer fails to analyze a word or More THE More » SCENARIO 2: Elicitor successfully analyzes a
produce the known correct analysis Guided VIRTUOUS Accurate word with the analyzer
® Hypothesis: Word may involve linguistic phenomena that Fieldwork CYCLE Analyzer ® Result 1: One Analysis — Follow-up with speaker to
are currently undocumented or not well-documented confirm correctness
® Solution: Inquire about the word with a speaker; adjust ® Result 2: Multiple Analyses — Follow-up with speaker to
analyzer or lexicon as appropriate determine the correct analysis
Examples
> Fiel[dwork Elicitation | » More Accurate Morphological Analyzer
| > aatqys, aghnas, akughvigaas, etc. | | l
Previously undocumented phonological (and orthographic)
Larger Corpus process applying across word boundaries: word-final /t/ — More Efficient Analysis of New Data
! /s/ when followed by word-initial /t/ !
More Accurate Morphological Analyzer > allgegestaamaan - Previously undocumented derivational More Guided Future Elicitations

suffix, -kestamaan (“in the time of”)

Implications

» The virtuous cycle benetfits all sides of the research process:

® Computational Linguistics

» Analyzer is improved more quickly and more accurately

» Analyzer facilitates development of computational resources for the community

® Language Documentation

» Elicitation/documentation is expedited with a better-performing analyzer

» Documentation is improved as the analyzer identifies gaps in existing descriptions

® Related Languages

» Other languages in the family may benefit from the improved documentation of Yupik

» Other underdocumented, polysynthetic languages may benefit by applying the virtuous cycle
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