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Digitizing Pite Saami
Making the most of limited resources

moving into digital domains
* Pite Saami: background
* texts and other resources

* NLP for Pite Saami
(how is this even possible?)

* challenges and prospects

Arjeplog / Arjepluovve
(entering town from the west)

Arjeplog
Arjeplog Arjeplog

Arjepluovve
Arjepluovve arrje+N+Cmp/SgGen+Use/Circ+Cmp#pluovve+N+Sg+Nom
Arjepluovve Arjepluovve+N+Sg+Nom

linguistic analyses (using FST)



Pite Saami language

ISO 639-3 code: sje
* Uralic®Finno-Ugric®Saami..Pite Saami Glottocode: pite1240

» spoken by ~30 individuals from Arjeplog/Arjepluovve in Swedish Lapland
* almost all speakers are at least 50 years old

* hardly taught to younger generations

* Swedish dominates in everyday life

* all speakers are bilingual (Pite Saami and Swedish/arjeplogsmal)

* official orthography since 2019; further standardization on-going

* practically no media; a few children’s books
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https://www.google.se/maps/place/Arjeplog+Municipality,+Sweden/@63.354011,18.3270428,5.21z/data=!4m5!3m4!1s0x4677dea039e2e1e7:0x3365361a4f2a3c34!8m2!3d66.275681!4d16.8633025
https://iso639-3.sil.org/code/sje
https://glottolog.org/resource/languoid/id/pite1240

Pite Saami language

ISO 639-3 code: sje
* Uralic®Finno-Ugric®Saami..Pite Saami Glottocode: pite1240

» spoken by ~30 individuals from Arjeplog/Arjepluovve in Swedish Lapland
* almost all speakers are at least 50 years old

* hardly taught to younger generations

* Swedish dominates in everyday life

* all speakers are bilingual (Pite Saami and Swedish/arjeplogsmal)

* official orthography since 2019; further standardization on- gomg

* practically no media; a few children’s books

‘critically endangered’
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https://www.google.se/maps/place/Arjeplog+Municipality,+Sweden/@63.354011,18.3270428,5.21z/data=!4m5!3m4!1s0x4677dea039e2e1e7:0x3365361a4f2a3c34!8m2!3d66.275681!4d16.8633025
https://iso639-3.sil.org/code/sje
https://glottolog.org/resource/languoid/id/pite1240

Pite Saami language

4 o
morphological structure:

mainly agglutinative
complex but systematic
extensive stem alternations
due to consonant gradation,

umlaut, allomorphy and
metaphony

J

morphological structure of nouns:
stem + class-marker + case/number

1l

Jjuallge juadllg e - | ‘leg/foot’

Juolgev juolg e v | 'leg/foot’ (ACC.SG)
Jjuallgaj juallg & j | 'leg/foot’ (ILL.SG)
Jjulgij julg i | 'leg/foot’ (GEN.PL)
bigga bigg a - | ‘wind’

bieggav biegg a v | ‘wind' (ACC.SG)
batsoj bats o | | ‘reindeer’

buhtsuv | buhts u v | ‘reindeer’ (ACC.SG)
vanas vanas - - | ‘boat’

vadnasijt | vadnas i jt | ‘boat’ (ACC.PL)
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Pite Saami heritage materials

pia fran Insttutet or sprak och folkminnen Acc. 17966, Israel Ruong Lappland.

e e oo oo .| archived at the Swedish Institute for Language and
o . .. = = Folklore (ISOF) in Uppsala:

) ) * Israel Ruong left a large Pite Saami text
collection, lexical items, paradigms, recordings

* smaller text collections and recordings by
others are archived there, too

AR GRS S = handwritten, mostly undigitized

text by |. Ruong at ISOF
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https://www.isof.se/

Pite Saami heritage materials

VII. Westlappische Texte.
18. Gebirgsdialekt in Arjeplog.

610. jirréskg (PL.).

no K6

omen, so justulg: ukgn*

(Iness.) rajirusj  (Kom.PL). jg so

ajmtexg @rojérén, jut jir

(AKK.W.7322-8) jg mg-

lockoj addié-mijaw jg holo
(koj 4

 rudpHiujr. jg e wujdtus mdnnd

jecy Priit.1598)

manna  swpegsra:lgj, Kok so'n 8&fudj valijiéw (AKK.B335
pegsta: g [ pljiéu

510. Die Unterirdischen

Es geschah einmal, als die Lappen auf der Fahrt waren, dass sie
mit ihren Karawanen auf einer Stelle am Zugweg rasteten. Und
platzlich verschwand da ein Kind. Die Eltern vermuteten, dass die
unterirdischen Leute es rasch genommen hatten.

Der Dorfwirt machte ein Zaubermittel und schleunderte es riick-
wiirts und las das Vaterunser verkehrt und sagte: »Gibt nun mein
Kind zuriicks. (Die magischen Handlungen enthielten eine »riick-
wirts wirkendes Zauberkraft.) Und dann kam das Kind wahrhaftig

other texts:

* transcribed text collections by academics
(. Halasz, E. Lagercrantz, J.-K. Qvigstad, etc.)
* several published texts in books and
magazines (mainly by L. Rensund)
- printed (often in FUT)

text by M. Johansson
transcribed by E. Lagercrantz
in 1921
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The Pite Saami Documentation Project

funded by ELDP (2008-2015)
digital documentation archived at ELAR (Berlin) and TLA (Nijmegen)
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www.eldp.net
https://elar.soas.ac.uk/Collection/MPI201072
https://hdl.handle.net/1839/00-0000-0000-0017-E38C-A

The Pite Saami Syntax Project
Syntactic Patterns in Pite Saami:
A corpus-based exploration of 130 years of variation and change*

Goals

* Create a digital corpus with spoken-language texts spanning more than 100 years
- about 60,000 tokens
-» automatic annotations for lemma, part of speech, morphology and
English glosses (in partial collaboration with Giellatekno)
- digital corpus available via ELAR and TLA

* corpus-based descriptions of syntactic structures

funded by Deutsche Forschungsgemeinschaft, 2016-2019 8/26


http://giellatekno.uit.no/
https://www.elararchive.org/dk0053
https://hdl.handle.net/1839/00-0000-0000-0017-E38C-A
https://www.dfg.de/

my Pite Saami corpus
in ELAN, based on orthographic transcriptions; annotation files are XML

3 ELAN 59 - pri00408b.eat

Ll Text subtities Lexicon

Comments _Recognizers  Metadata _Controls

] T
T Y e .
20 020 . ithasn'tdrop... denharintet.. ithasn'tdrop... 1 00:01:09... 00:01:11
21.021 I don'tknow, L. jag vetinte, h... 00:01:15... 00:01:18... 00:00:
22 022 tiarvebielle-b... “anve#biell... a “jarmvebiell.. en “jamvebie. 00:01:20... 00:01:24... 00:00:04.
23023 ja déle jus ga... “ja” CC @CV... and now, ifth... och nu, om d. I R e T S B B
s e -
25 025 ... which is, whi... som &r, som ... 00:01:52.000
26026 fthere s suc... om det finns ... |028
y 20z na it nor.. ochmed van..| () ref@AEF
¥ 28[028 |yanppisbats.. "jahppat'A... black reindee... svartren och [96) I
o R W el ey Mhorg e Yo T -
o o s oth@AEF | |JEnPpis biisojja
A Ot
N S
———————————————— — f-eng@A
1004, 00152000 000152200 000152400 00132600 000152800 000152000 ; 00153200 (94)
——— A v s = svart ren och
. , L [, T ———— e ——————————————— ft-swe@A
re(@AEF | [ i
h‘“‘ slbocis hitei wor]d@A tjdhppis
. . . (473
including annotations for: it i fiahppat
batsoj ja lemma
[493)
* lemma N oo A
0s@
'Sg Nom @CAP @J P
o 501)
part Of SpeeCh reindeer and Anr
a c moil
* morphological categories (642]
black
* English gloss Aloss
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https://tla.mpi.nl/tools/tla-tools/elan/

summary of available texts
texts quantity

notes

ISOF archive thousands of
pages, cards, etc.

other random texts a few dozen

PSDP ~60 000 tokens

mostly analogue and hand-written

heritage texts in various orthographies;
new texts in modern orthography

various degrees of annotation,
orthography, genres
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linguistics research about Pite Saami

SVED-LAPP NYELV. V. ~

Haldsz 1893 (Hungarian)

NEl’K{)L’]‘ESI ( 'v:"vrmr“ FRARNA LA

A prrE m Lagercrantz 1926 (German)

NS 4 SO TSN |

ARJIEPLUOGT BGYH

SPRACHLE e e Ruong 1943 (Germ an)
WESTLAPPI :
W“S'j SRR Lehtiranta 1992 (Finnish)

wnuama| VERBAIABY —

dargestelt auf Gro . .
ety PITELAPPI! A grammar of Wilbur 2014 (Engllsh)
INAUGURAL-DISY Pite Saarr‘i
I ——— ... S Sjaggo 2015 (Swedish)

1sRABL AU} AANNE- JA

Ann-Charlotte jasgo

Pitesamisk grammatik
en imfarande studie med usamisia
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Pite Saami community

activists* = wordlist (2008-2012)

* language
B

2825

855550 | varager | vtro90317) mmwwhﬂ
I 2

1 A ] I C Do [ B o B ]
1 | postennr. pite svenska stadievéxling omljud ordklass de|
2373 2505 baldast g& bredvid varandra
2374 25086 balkestit kasta verb
2375 2507 balkesduvvat kastas WAV verb
2508  &ro sjavotl var tyst!
2509 garrat snora fast, spanna fast m-r verb
2510 tsievve hardpackad snd w-v substantiv
2511 sarrjot hastigt gripa tag i nagot - verb
2512 basske trang, for liten
2513 wuastalit sdga emot, protestera verb
2514 vijsut bli klokare
2515 tjuodtjodaddje forestandare
2516 tjuodjat ata, ljuda dj
2517 hullvot yla, om hund, varg
2518 guoddéldak ‘gehéng med sysaker
2519 luossisvuohta tungsint
2520 ulgutj yiterstek pa ren
2521 sissnutj innerstek pa ren
2522 strétjadit g4 med anstrangning
2523 biejve bielle solsida
2524 jarrat ramla, snubbla r-r
2525 itka bielle baksidan av fjéll, berg -1
2526 ittji inte
2527 buonga bdrs, portmonna
2528 ravvgo farskinnsfall
2529 fahtala vévda barremmar till barkavuassa
2530 gietjastit kasta en hastig blick
2531 gabas askflaga
2533 tjuodnama glédande kom som faljer upp med réken
2534 tjavvdit I6sa upp t.ex. knut

‘Insamling av pitesamiska ord’

*N-H. Bengtsson, M. Eriksson, |. Fjillas, E-K. Rosenberg, G.Sivertsen, V. Sjaggo, P.Steggo & D. Skaile
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The Pite Saami Lexicography Project

Red. Joshua Wilbur

PITESAMISK
ORDBOK

SAMT STAVNINGSREGLER

digital lexicographic database

Bidumsame Bahkogirrje

Pitesamisk ordlista  Pite Saami lexical database
sok:

pitesamiska: ordklass: svenska: engelska:

%ba% ordklas venska English

stadievaxiing: omljud: stavelserantal:  stamforlangning:

stadievixiing omijud stavelserant tamféridngning

sok | torsl | onk sokoing | regEx | nfo om okertacken

Resultaten: (171 traffar; Kiicka pé ord for detaljer)

+ ahtselisbalds (II-l, -5-) sunst sve. haftig regnskur eng. heavy rain shower

+ arrambatsoj (hts-ts, -buhtsu- sve. fet ren vid gott hull eng. fat reindser in good condition
+ rbalmaj (arbalma-) susst sve. ankeman eng. widower

« 4tjabajjga (jjg-ig) surs

ve. roksvamp eng. puffball
+ bebbmusbatsoj (hts-ts, -buhtsu-) suast sve. matren eng. reindeer intended as food
+ buoremus badda raxs sve. basta stunden eng. best time

+ burist bahtem sas sve. valkommen eng. welcome

+ bada vers sve. du kommer eng. you come [bihtet:2sc.rms

+ badadallat (II-1) vexs sve. bli everraskad, bii ertappad eng. be surprised

+ bAdAV vers sve. jag kommer eng. | come [bihtet:15c.rus]

+ baddnaj sussr sve. til botten eng. towards the bottom (baddne:iLe.sc]

+ baddne (ddn-dn) susst sve. botten eng. bottom

+ baddnje (ddnj-dnj) sussr sve. make eng. husband

+ badda sussr sve. tid, stund eng. time, while

» baddat] (-tj-) susst sve. liten stund eng. a little while

+ bade lagabij ruas sve. kom narmare eng. come closer

+ bade muv bakkto rxas sve. kom om mig, kom forbi eng. stop by

+ bade sisa ras sve. kom in eng. come in

+ badna virs sve. han, hon tvinnar sentrid eng. he/she twists tendon into string [badnet:3sc.pis]

verb
du kommer
You come.

2sg.prs -> bihtet

sjelex.keeleressursid.ee

originally funded by the Norwegian Sametinget and Duaddara Réffe (2016)
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https://sjelex.keeleressursid.ee

NLP for Pite Saami

in collaboration with Giellatekno Center for Saami Language Technology

* Finite State Transducer (FST) for morphological parsing

github.com/giellalt/lang-sje/
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https://giellatekno.uit.no/cgi/index.sje.eng.html
https://github.com/giellalt/lang-sje/

NLP for Pite Saami

in collaboration with Giellatekno Center for Saami Language Technology
* Finite State Transducer (FST) for morphological parsing
* Constraint Grammar (CG) for syntactic disambiguation

1 "<men>"

2 "men" CC @CVP MAP:580:CCasCNPCVPCAP

3 "<idtjin>"

4 "ij" V Neg Prt P13

5 "<del>"

6 "del" Adv

7 "<bdrd>"

8 "barrat" V ConNeg SELECT:313:ConNeg3

s ;»"barrat" V Imprt Sg2 SELECT:313:ConNeg3

0 s»"barrat" V Ind Prs Sg2 SELECT:313:ConNeg3

n "<dan>"

2 "dat" Pron Dem Sg Gen SELECT:378:genB4Po
;r"dat" Det Sg Gen SELECT:378:genB4Po REMOVE:414:NoDetW0-NPhead
;r-"dat" Det Sg Ill SELECT:378:genB4Po

s ;r"dat" Det Sg Ine SELECT:378:genB4Po
;»"dat" Pron Dem Sg Ine SELECT:378:genB4Po

7 "<sisste>"

18 "sisste" Po

github.com/giellalt/lang-sje/
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https://giellatekno.uit.no/cgi/index.sje.eng.html
https://github.com/giellalt/lang-sje/

my Pite Saami corpus
automatic corpus annotation*

using a script that:

1.

o s~ WD

tokenizes the orthographic representation
sends each token through FST

removes ambiguities using CG

adds an English gloss

inserts this output_into ELAN

benefits:

* saves time

* avoids inconsistencies

* can be updated automatically

*see Blokland et al. (2015), Gerstenberger et al. (2017)

{@AEF
e

|.028
|

tiahppis batsoj ja
black reindeer and
svart ren och
tiahppi
tiahppat

A
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https://scholar.colorado.edu/scil-cmel/vol2/iss1/5
http://www.aclweb.org/anthology/W17-0604

summary of available texts resources

resource

quantity notes

ISOF archive

other random texts

PSDP

thousands of mostly analogue and hand-written

pages, cards, etc.

a few dozen

~60000 tokens

heritage texts in various orthographies;
new texts in modern orthography

various degrees of annotation,
orthography, genres

grammatical descriptions
digital lexical database

NLP (FST+CG)

~7700 entries
(~6100 lemmas)

in Hungarian, German, Finnish, Swedish,
English
regularly updated

CG rather preliminary
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summary of available texts resources

an impressive amount of resources for
such a small, critically endangered language
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enabling NLP for Pite Saami

factors:
* all those resources (texts and others)
* relatively recent increases in:

* state support for regional languages and dialects, especially in a
European/Scandinavian context
* private support for endangered languages

* NLP infrastructure already in development for closely related languages
(i.e., Giellatekno)

* concurrent technical advances (NLP) and relevant research...
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enabling NLP for Pite Saami

factors:
* all those resources (texts and others)
* relatively recent increases in:

* state support for regional languages and dialects, especially in a
European/Scandinavian context
* private support for endangered languages

* NLP infrastructure already in development for closely related languages
(i.e., Giellatekno)

* concurrent technical advances (NLP) and relevant research...

* more than a century of engaged and motivated humans:

in place needed
native speakers * language learners ¢ linguists | language technologists
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enabling NLP for Pite Saami

[ how much are luck and coincidence actual factors? ]
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NLP and endangered languages

research on NLP methodologies to support documentary linguistics and under-resourced
languages is not new, e.g.:

Gerstenberger et al. (2017). “Instant annotations: Applying NLP methods to the annotation of
spoken language documentation corpora”

Gessler (2022). “Closing the NLP Gap: Documentary Linguistics and NLP Need a Shared Software
Infrastructure”

Ginn et al. (2024). “GlossLM: A Massively Multilingual Corpus and Pretrained Model for
Interlinear Glossed Text”

Moeller (2021). “Integrating machine learning into language documentation and description”

Moeller & Hulden (2018). “Automatic Glossing in a Low-Resource Setting for Language
Documentation”

Moeller et al. (2018). “A Neural Morphological Analyzer for Arapaho Verbs Learned from a Finite
State Transducer”

but research on how LLMs can support this is only just beginning:

Tanzer et al. (2024). “A Benchmark for Learning to Translate a New Language from One
Grammar Book”
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NLP and indigenous communities
- CARE data principles for working with indigenous data

C collective benefit
* re/using data supports indigenous peoples, reflects community values

A authority to control
* indigenous nations should be actively involved in determining usage

R responsibility
* non-indigenous institutions must ensure the use of data supports the indigenous

group(s)
E ethics

* indigenous ethics should inform the use of data across time

based on Carroll, S.R., et al. 2021. “Operationalizing the CARE and FAIR Principles for Indigenous data futures”
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https://doi.org/10.1038/s41597-021-00892-0

outlook

challenges:
* making language technology accessible and useful for the community
* making language technology valuable (beyond being a nice symbolic gesture)
* accessing and incorporating non-linguistic knowledge
* implementing C.A.R.E. principles
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outlook

challenges:
* making language technology accessible and useful for the community
* making language technology valuable (beyond being a nice symbolic gesture)
* accessing and incorporating non-linguistic knowledge
* implementing C.A.R.E. principles

prospects:

* Pite Saami presents a great opportunity for testing LLM development for
under-resources languages: multiple modes of resources (texts, media,
lexicons, linguistics research, extant NLP) for feeding into the LLM loop,
aimed at supporting both research and the language community

an opportunity for other endangered, under-resourced languages, too?
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Thanks!

&
joshua.wilbur@ut.ee
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https://kodu.ut.ee/~wilbur/
http://creativecommons.org/licenses/by-nc-sa/4.0/

