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Our Komi projects KONE FOUNDATION

1st project

e Fieldwork in several locations, inside and outside of the Komi Republic
e ~45 hours transcribed, 100 speakers (~80 hours recorded by us)
e ~400,000 tokens aligned at utterance level

2nd project
e Transcribed corpus > to Kielipankki

e Annotated portion in Universal Dependencies treebank
e Use of language technology instead of manual annotation
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Our Komi grammar project

Descriptive grammar with a focus on syntax

Will be available online, written under version control

All glossed examples in the grammar connected to corpora
Allows examining occurrences of a specific phenomenon in corpora

1967

In addition to writing a ‘traditional’ grammar, another goal of ours is to
implement the grammar with language technology
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Zyrian Komi,
our test language

Source: Komi mu newspaper, 6.12.2018 Source: OpenStreetMap.org

Uralic language, spoken by about 160 000 speakers in northern Russia
Relatively vital, but definitely endangered due to language shift to Russian
Existing linguistic descriptions focus on phonology and morphology
Orthographic standard, in which much material has been published

Interest in preservation and further development, also in creating language
technology for teaching and to increase its functionality in the digital age
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NLP and Language Technology

Computational linguistics (NLP) = the analysis/generation of natural language

Language technology = the practical application of NLP

e spell checkers

e grammar taggers \

e ”laCh'”e translation Bures! Mii leat konferansas Helssegis
® ¢€IlC.

Bures! Mii leat konferanssas Helssegis
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(North Saami; http://divvun.no/korrektur/speller-demo.html)
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Workflow

e Our work relies on the NLP infrastructure available for Northern Eurasian
endangered languages at Giellatekno. At the beginning of our workflow are
speech recordings with aligned transcriptions in ELAN

e Finite-State morphology (FST) is used for rule-based modeling of stems
and segmental affixes, as well as complex morphophonological rules

e Additional rules following Constraint Grammar (CG) are implemented for
syntactic disambiguation and tagging dependency relations

e The source code and documentation is being developed using an SVN
versioning system and is available under a GNU public license .
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Workflow: illustration Fieldwork

e Fieldwork (or “archive work”, digitization, etc.)

e ELAN, transcription, translation
e \Writing rules FST, CG, maintaining lexicon Corpus

e Applying grammar into texts in ELAN
o Manual corrections for selected texts
o Improving the grammar

Grammar & Lexicon
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%€ ELAN 5.3 - kpv_izva20140404IgusevJA-fragment.eaf

597]

note(word)
[0}

[~ freng@JAl-
[21)

= fi- JAI-M
s

I didn'tlove him atall, she says.

TOBOPYT, 51 MO €70 COBCEM He Niobuna.

File Edit Annotation Tier Type Search View Options Window Help
Grid  Text Subtitles Lexicon Comments Recognizers Metadata m
Volume:
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kpv_izva20140404IgusevJA-fragment.wav
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0:55.000 00:00:55.500 00:00:56.000 00:00:56.500 00:00:57.000 00:00:57.500
[ part
a= :
rze‘lJ@JAlrMVTQC!Q kpv_izva20140404IgusevJA-b-381
[ré?te(vef)@JAl-
8r}t]h@JA\-M~1 Me nd ciec coBceM ar nio6uT, BUCKTanG.
Me né ciec coscem ar nio6ut ¥ BUCbTaNd
Word@JA-M
me nd ciec coBcem 03 NIOBUTHBI . BUCBTaBHb!
e
Pron CONJ Pcle ? Adv \2 v CLB \2 cLB
e
- Pers+Sg1+N Pers+Sg1+C, _ _ - = Neg+Ind+Prt Neg+Ind+Prt TV+ConNeg TV+Imprt+S _ TV+Ind+Prs+Sg3 =

1 ref@NTP-M-198

https://github.com/langdoc/elan-fst
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FST/CG

We apply grammar-based (“symbolic”) NLP: the linguist writes a formalized
machine-readable version of the grammar, and compiles it into a program
capable of analyzing (and also generating) text input.

Finite-state transducer: modeling stems, affixes, linear morphology
(Shoebox/Toolbox/FLEX/ELAN do this, too)

Two-Level-Morphology: modeling non-linear morphology
(Shoebox/Toolbox/FLEX/ELAN cannot do this!)

Constraint Grammar: disambiguation and dependency tagging
(Shoebox/Toolbox/FLEX/ELAN cannot do this!)

10
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FST / CG: Me uepu oz cédu. ‘| don't eat fish.’

Tagging (“glossing”)
cém cem+N+Sg+Nom
cénm cénmuertV+ConNeg
cém cemHetV+Imprt+Sg2

11



®
FST / CG: Me uepu oz cédu. ‘| don't eat fish.’

Tagging (“glossing”)
cém cem+N+Sg+Nom
cénm cénmuertV+ConNeg
cém cemHetV+Imprt+Sg2

Disambiguation e.g. “IFF Rule”: ConNeg if Neg to the left

e S\j el
cénm cenmuetV+ConNeg

fo e oo G

12
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FST / CG: Me uepu oz cédu. ‘| don't eat fish.’

Full analysis (incl. dependency structure)

Me Me +Pron+Pers+Sgl+Nom
uepu uepn +N+Sg+Nom
or 03 +V+Neg+Ind+Prs+Sgl
CEn cévHel  +V+ConNeg

+CLB

me me+Pron+Pers+Sg1+Nom

or 03+V+Neg+Ind+Prs+Sg1 GO% oo V+ConNeg

@SUBJ> #1->3
@OBJ> #2->4
@FAUX  #3->0
@IMV #4->3

#5->3

yepu yepu+N+Sg+Nom

13
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[kpv] Tand Hurabic ceTac COMbIH MYOTUK HOKOH biB/1aBbIB BENOAbICbbI.

“This book imparts only some of the knowledge needed by the student of the outdoors’

e
a-tree "<Tano>"
zone=kpv "Tand" Pron Dem Sg Nom @X #1->2
"<Hurabic>"
"Hura" N Sg Nom PxSg3 @SUBJ #2->3
"<cetac>"
"ceTHbl" V TV Ind Fut Sg3 @X #3->0
"<COMbIH>"
"comMbIiH" Adv @X #4->0
"<MYOTUK>"
] "n4oTnK" A Sg Nom @A< #5->6
HUTabIC COMBIH IOKOH / BEJIOJBICHIIbI ‘ |I<*0KO'-:,>" -
nsubj advmod  obj obl punct . roKoH N Sg Nom @X #6->0
NOUN  ADV NOUN NOUN PUNCT <bIBABLIE>
"biBriaBbIB" Der Der/BbiB N Sg Nom @N< #7->8
/ / "<pendablCbnbl>"
. . "Benoabick" N Sg Dat @N< #8->8
Taiio MYOTUK BIBJIaBbIB ng S
det amod nmod . " " CLB #9->9

PRON ADJ NOUN
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Ctr e Universal Dependencies

E Catalan

Bl Chinese

Classical Chinese ADV: adverb

Coptic

Croatian Adverbs are words that typically modify adjectives, verbs or other adverbs for such categories as time, place, direction or manner.
Czech

Danish EART e

Dutch ¢ [kpv] 6ypa “well”

E% English e [kpv] g3uk “completely; really”

* [kpv] yHa “much; many; a lot”

Erzya
[ Estonian ADV in other languages: [bg] [bmi [ca] [cs] [da] fen] [es] [et] [eu [fi] fro] [fr] [ga] [grc] [hul [hy] fi] [a] [kk] [myv] [no-overview] [pcm [pt] [ru] [sl] [sv]
H= Faroese [tr] [uk] [u] [urj] [yue] [zh]
H= Finnish
Il French Treebank Statistics: UD_Komi_Zyrian-Lattice: POS Tags: ADV
) Galician
M= German There are 96 ADV lemmas (12%), 99 ADV types (9%) and 202 ADV tokens (10%). Out of 15 observed tags, the rank of ADV is: 4 in number of lemmas,
Gothic 4 in number of types and 4 in number of tokens.
Bt
= Greek The 10 most frequent ADV lemmas: HuH, 338, Ha, COMbIH, KbI43Y, MbIP, Ci43, BECUT, G446, GHI
] Hebrew The 10 most frequent ADV types: HUH, 338, Ha, COMbIH, KbI43U, MbIp, Ci43, BECUr, OHi, Kbl43
== Hindi
] Hindi English The 10 most frequent ambiguous lemmas: c6mbiH (ADV 7, PART 1), risip (ADV 6, ADP 1), Bo43 (ADP 3, ADV 3), 4pyr (ADV 3, NOUN 1), Me4cs (ADV 2, PART
Hungarian 2), 66pebiH (ADP 1, ADV 1), kOp (SCONJ 3, ADV 1, NOUN 1), Ky7LL/6M (ADV 1, PRON 1), K676 (ADV 1, PART 1, SCONJ 1), Me4 (SCONJ 2, ADV 1)
E] Indonesian The 10 most frequent ambiguous types: cmbiH (ADV 7, PART 1), 4pyr (ADV 2, NOUN 1), Me4csi (ADV 2, PART 2), Mbivinia (ADV 1, SCONJ 1), 66pbiH (ADP 1,
I:. Irish ADV 1), kop (SCONJ 3, ADV 1), kO76 (ADV 1, SCONJ 1), Me4 (ADV 1, SCONJ 1), Mo3 (ADP 1, ADV 1), cTas (DET 4, PRON 3, ADV 1)
N Italian ® COMbIH
[e] Japanese © ADV 7: C3K XO yANTi Ha BOHbI COMBbIH MUY Ppac BeCbTG43 .
ﬁn] Kazakh O PART 1: MegbiM COATbIHbI ypOXavi uapanémbiH 64bsIC, KOO He COMbIH CyBTOAHbI YAX Bbl1G CTaB ByHAaH MaLLMHAsIC, HO 1
Komi Zyrian rpUCIoCcobUTHBI 1060rPevikad bITILIKaH MaLLNHAAC A& NCMO/L3YATHBI HaViGC Tbip Harpy3kaGH ypoxar napaném Bbiio .

* Apyr

Korean © ADV 2: Mégnandnbick lpucaga 4i BbIBCa MOXOMa Sir BECLTbIH APYr ThiOBTHYNC SLLUKbIH KOAb KbIMOP NAacT , KOAI CYH BOA3bIH KyTiC
Kurmanji 6bIAMBIHBI . 15

O NOUN 1: — Ja MbIvi T3, A4pYr, MbIVi T3 !



Explicit references to sources, versions & licenses

Crid  Text Subtitles Lexicon Comments i etad Controls

_ Select Metadata Source... | Nometadata source selected. Configure

‘Selecton: 00:04:54.375 - 00:04:56.510 2135

000484375
[ W AT > [oe D[ MBI (bS][

| (€ST8] [ samcsonvote (Jtoopuose 4
kpv_izva20150703-01-bwav & EEE Di] ﬂ‘A.‘SS‘.DG‘O “““ 0‘“’0‘4 ‘56:060 T DD’ﬂlg7W0 “““““ 58000 000 50000 000500000 0;1‘("5:‘“1 :ﬂCiD e
yoe vy L -y
L e s o L e e ]
. —————— [ e P P————— rT—— i
f-eng@MSF-F-1968 (1] 00:04:55.000 00:04:56.000 00:04:57.000 00:05:01.000
t f-rus@MSF-F-1968 (1]
ref@VPC-M-1993 [51] kpv. | kpv_izva20150703-01-b-10
onth@VPC-M-1993 [51] KyTiuenke CobKblANYHBAC T3HAA BONICHbI 37 A T3 HaeC NOHAMARTIH?
Wword@VPC-M-1993 (308 Kynwewm cedkein TaHan  sdnicHsi u3 ? A T Haec noWm?
feng@VPC-M-1993 [51] So did you have some kind of iffculties? Butyou understood them?
frus@VPC-M-1993 (1] Kakne-10 TpyaHOCTH y 1665 Gin HeT? A el ux nonuvana?
ref@IGT-F-1996 [33] 150703} |kpv_izva20150703-01-b-100 | kpv_izva20
orth@IGT-F-1996 93] CHBBIANYH TO, WO Haa NPOCTS WHS W3 NGHUMARTHLIC BOASTIK. Me et ki
Word@IGT-F-1996 (8061 i CedmaTo W0 Waa  npocs wews 3 nowAwa, BOANS Me bl
f-eng@IGT-F-1996 (93] if i it
Rrus@IGT-F-1996 (s3] TPYAHOCTL B TOM, 4TO OHI PAHBILE NPOCTO HE NOHMUMANN MeHs. A ux noven

Source: IKDP corpus, Source: Fenno-Ugrica collection

the Language Bank version 1.0 (coming soon) http://urn.fi/lURN:NBN:fi-fe2014070132058
kpv_izva20150703-01-b 16
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Pros and cons

Learning curve
Application

Time investment

Audience of the grammar

Sketch grammar

Common methodology

X Cannot be applied as a
corpus annotation tool

| Describing rules and
paradigms is
time-consuming

| Comparative linguists,
specialists in the respective
language (perhaps also
community members,
teachers, etc.)

Implemented grammar

X Steep learning curve
(command line tools)

Can be directly applied as a
corpus annotation tool

| Programming
grammar-based NLP is
time-consuming

| Computational linguists (less
likely to be community
members, teachers, etc.)

17
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Summary

e OQOur approach is fundamentally different in practice from common
grammaticographical approaches in Documentary Linguistics

e |tis not different in its aims:

o ensuring that there are resources for this language (basic documentation)

o providing sufficient analyses for linguistic research

o creating something that is useful for the community (> creates preliminaries for digital
infrastructure)

e Inits results, it goes beyond common approaches and links Documentary
Linguistics closer to established NLP methods in corpus linguistics

18
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