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Introduction

» We will

» reflect over digital humanities

» discuss some of the problems faced by minority languages
» and give some examples of how they may be overcome



Digital humanities for minority languages — against a couple of odds

‘— Introduction

Digital humanities is collective work

> The Giellatekno research group at UiT

» Chiara Argese, Lene Antonsen, Ciprian Gerstenberger,
Trond Trosterud,



Digital humanities for minority languages — against a couple of odds

‘— Introduction

Digital humanities is collective work

> The Giellatekno research group at UiT

» Chiara Argese, Lene Antonsen, Ciprian Gerstenberger,
Trond Trosterud,

» The Divvun group
» funded by the Ministry of Local Government and
Modernisation
» Bgrre Gaup, Maja Kappfjell, Sjur Moshagen,
Thomas Omma, Elena Paulsen, Tomi Pieski,
Kevin Unhammer, Linda Wiechetek,
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‘—Digital humanities

Digital humanities

» Was sind eigentlich digitale Geisteswissenschaften?

» the use of computer-supported methods,
> the systematic use of digital resources
» and the reflection over their use

» Practitioners are researchers within

» computer philology
digital historiography
information science
computational linguistics

vV vVvYyy
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» Every published book and newspaper is electronically available
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he sparseness of data

Problem 1: The sparseness of data

> Norwegian
» Every published book and newspaper is electronically available
» Historical data are available in machine-readable form

» Swedish

» 11 billion words of running text is available, with a
grammatical analysis
» The text is classified according to source type, topic and year
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Tl

he sparseness of data

Problem 1: The sparseness of data

> Norwegian
» Every published book and newspaper is electronically available
» Historical data are available in machine-readable form

» Swedish

» 11 billion words of running text is available, with a
grammatical analysis
» The text is classified according to source type, topic and year

» North Saami

» UiT: SIKOR Sami Internationdla KORpus
» North Saami 25 mill words (almost no fiction),
other Saami languages appr 1 mill words each)
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The sparseness of data

Nasjonalbiblioteket gives us a temporal dimension
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The sparseness of data

... but not for the Saami languages
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Digital humanities

The sparseness of data

Not all is freely available, though
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Digital humanities

The sparseness of data

m I { I 125 av 232 korpusar valda — 2,08G av 11,656 token B

Enkel Utokad Av
+ Markera alla

S S————
b . = * avmarkera
1850 1900 1950 2000

dven som [ férled [ efterlec
[ Akademiska texter (2)

[ August Strindberg (2)
A Finlandssvenska texter (56) v|Visa statistik (| Visa ordbild

[ Medicinska texter (13)

KWIC: | tréffar per sida: 25 &

Myndighetstexter (24)
B Skyddade korpusar (12)
= Skdnlitteratur (5]
[l Sociala medier (54)

I A Bloggmix (21)

i vvvvvesw

= [Diskussionsforum (29)
= []Familjeliv (23]
[CJFamiljeliv: Adoption
[JFamiljeliv: Allménna rubriker - Ekonomi & juridik

= e e el = 4 Familjeliv: Allménna rubriker - Familjeliv.se

[JFamiljeliv: Allmanna rubriker - Fritid & hobby
Antal token: 62 459 449

i . _ N Antal meningar: 5 185 388
[JFamiljeliv: Allm&nna rubriker - Husdjur Senast uppdaterad: 2017-09-19

[Familjeliv: Allmanna rubriker - Hus & hem

[JFamiljeliv: Allmanna rubriker - Kropp & sjal
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igital humanities

The sparseness of data

Korp for North Saami

KWIC Statistics ~ Word picture map
Corpus
Results: 60,644 Administrative texts
Dependency Tree x
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DAKKO  DUNTET GLITUOtaDeale DOTCCot rajl Daujer:
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Problem 2: The complexity of the signal
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The English verb: walk — 4 word forms: add -s, -ed, -ing
walk, walks, walked, walking
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Digital humanities
T

he complexity of the signal

The English verb: walk — 4 word forms: add -s, -ed, -ing
walk, walks, walked, walking

North Sami verb: vazzit — 59 word forms,

with complex stem changes:

vaccan, vaccat, vazz3, vazze, vazzibeahtti, vazziba, vazzit,
vazzibehtet, vazzet, vacce, vazzen, vazzet, vaccii, vacciime,
vacciide, vacciiga, vacciimet, vacciidet, vaccasin, vaccasit, vaccasii,
vaccaseimme, vaccaseidde, vaccaseigga, vaccaseimmet,
vaccaseiddet, vaccasedje, vaccase, vazzon, vazzos, vazzu, vazzi,
vazzoska, vazzot, vazzoset, vaccezan, vaccezat, vacceza,
vaccezetne, vaccezeahppi, vaccezeaba, vaccezit, vaccezehpet,
vacces, vazzan, vaccazit, vazzime, vacci, vaccikeahtta, vaccidettiin,
vaccidettiinan, vaccidettiinat, vaccidettiinis, vaccidettiineame,
vaccidettiineatte, vaccidettiineaskka, vaccidettiineamet,
vaccidettiineattet, vaccidettiineaset

. and then come the derivations o
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Grammar modelling

» To analyse circumpolar languages we must be able to analyse
their word forms

14 /41



Digital humanities for minority languages — against a couple of odds

‘—Digital humanities
Tl

he complexity of the signal

Grammar modelling

» To analyse circumpolar languages we must be able to analyse
their word forms

» The methods commonly in use for the majority languages do
not work

» A solution must be based upon the grammatical structure of
the languages themselves

14 /41
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‘—Digital humanities
Tl

he complexity of the signal

Generating paradigms

eadni lavka+N+Ess: lavkan eadni+N+Ess: eadnin
lavka+N+Sg+lll:  lavkii eadni+N+Sg+lll:  eadnai
lavka+N+Sg+Acc: lavkka eadni+N+Sg+Acc: eatni
lavka+N+Sg+Loc: lavkkas  eadni+N+Sg+Loc: eatnis
lavka+N+PIl+Nom: lavkkat  eadni+N+Pl+Nom: eatnit
lavka+N+PI+lll: lavkkaide eadni+N+PlIl+Ill: etniide
lavka+N+Sg+Com:lavkkain  eadni+N+Sg+Com: etniin

lavka [> lavka+N+Sg+Nom: lavka eadni+N+Sg+Nom: eadni
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Language technology infrastructure in Tromsg

Saami language technology at the Universitety of Tromse — Giellatekno and Divvun:
Linguistics in practice

End user programs

<«——— Grammatical analysis

_ End user programs
Phonology

Analysed text corpus
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Language technology infrastructure in Tromsg
» The infrastructure is built as open source code

» It is language-independent
> The language model is converted into user programs
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Language technology infrastructure in Tromsg

» The infrastructure is built as open source code
» It is language-independent
> The language model is converted into user programs

Performance
&

Start
here

.

Time
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Language technology infrastructure in Tromsg

International cooperation

’ Research group

‘ Language‘ (Language) ‘

] Giellatekno + Divvun (UiT)

|

8

|

9

Bgrselv

Helsinki

Tartu, Estonia
Syktyvkar, Russia
Ulan-Ude, Russia
UAlberta, Canada
Nuuk

Research groups using our servers:

= N R =N o

’ All in all appr. 50 languages:

24

25
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http://www.kvenskinstitutt.no/eget-sprakarbeid/kvensk-sprakteknologiprosjekt/
http://www.ling.helsinki.fi/~rueter/aku-index.shtml
http://www.cs.ut.ee/en/projects/samest
http://wiki.komikyv.ru/
http://en.bsu.ru/about/deps/institutes/ioos/
http://altlab.artsrn.ualberta.ca
http://oqaaserpassualeriffik.org
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Some case studies

Language technology

Keyboards, hyphenation, spellchecking, grammar checking,
e-learning, e-lexicography, terminology work,

machine translation, information retrieval,

synthetic speech, speech recognition,

data and opinion mining, information retrieval, ...
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‘—Language technology infrastructure in Tromsg
S

ome case studies

Language technology

Keyboards, hyphenation, spellchecking, grammar checking,
e-learning, e-lexicography, terminology work,

machine translation, information retrieval,

synthetic speech, speech recognition,

data and opinion mining, information retrieval, ...

We are increasingly dependent upon language technology
especially in multilingual contexts

20 /41
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Why especially in multilingual contexts?
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» Publishing in multiple languages is cumbersome
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‘—Language technology infrastructure in Tromsg
S

ome case studies

Why especially in multilingual contexts?

» Publishing in multiple languages is cumbersome
we need the computer to help us keeping track of the
language versions and their content

21 /41
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Language technology infrastructure in Tromsg
Some case studies

Minority languages do function in a modern world
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L

anguage technology for whom

Language technology for whom

v

Linguists?

Translators?

v

v

Terminologists?
Students?
Ordinary language users (both L1 and L2 users)?

v

v
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Language technology for whom

Translation to Norwegian

<ext> : indef. + artihkal
<ext> : det

"unt
Pron Pers Sgl Loc <hab> @ADVL>

"leat"
V IV Ind Prs Sg3 @+FMAINV <hab> : har, - det
"bardni" N Sem/Hum Sg Nom <ext> @<SUBJ loc : pa, i, av, fra

A mun > jeg leat > vare/har

bardni > sgnn/gutt

Jeg har en sgnn.

Mus lea bardni.
P& gdrdsplassen er det en gutt.

S§iljus lea bardni.

The rules govern lexical selection, word order, addition of pro form, etc.
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Language technology for whom

Grammar-based machine translation that actually works

% | httpy/samas.no/se/oktavuohta originalside | Moskinoversatt av
Giellatekno
Pasamisk  Norsk(beta] ~ English
23["“?",3‘5!‘:!""‘ HIEM  STUDIER  FORSTUDENTER  BIBLIOTEK  FORSKNING Q

INSTITUTT FOR SPRAKFAG \ INSTITUTT FOR
§ SAMFUNNSFAG LEERERUDANNINGER

Institutt for sprak giennomfarer Institutt for samfunn giennomfarer Institutt for duodji- og
samisk spraket og fremgangentil forskning og undervisning i reindrift, Izererudanninger giennomforer
Journalistikk og urfolkvitenskap. undervisningen o forskningen

samisk itteratur  forskning og

(ORGANISASJON +
om SH
STYRER OG KOMITEER +
FAGFORENINGER + Samisk isning — Samisk ing — Samisk il
1989 - 2017
ANSATTE
Samisk hegskoles offentlig apning skjedde den 1. november 1989. Slik gjennomfertes det mellom samer
ROMKART lengre tid anske 4 ilby samisk leererutdanning - og etter dette annen ogsa hayere nivas studier — pa samisk i
et samiskspraklig miljo. Saerskilte samisk hayskole gav ogs4 muligheten 4 utvikle tilbudene som bedre svare
DOKUMENT + il behov i samisk samfunn. Na har 28 4r sist og hasten 2017 er de pa Samisk hagskole 270 studenter.
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Language technology for whom
T
Neahttadigisanit for 27 languages
» The Nordic countries

North Saami:

South Saami:
Inari Saami:

Skolt Saami:

Northern Baltic Finnic:
Southern Baltic Finnic:

» Mordvin languages:
> Nenets:

» Mari languages:
» Komi and Udmurt:
» Canada

» Plains Cree:
» North Haida:

vV vy VY VvVYyy

» Russia



http://sanit.oahpa.no/
http://baakoeh.oahpa.no/
http://saanih.oahpa.no/
http://saan.oahpa.no/
http://sanat.oahpa.no/
http://sonad.oahpa.no/
http://valks.oahpa.no/
http://vada.oahpa.no/
http://muter.oahpa.no/
http://kyv.oahpa.no/
http:/itwewina.oahpa.no/
http://guusaaw.oahpa.no/
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About the dictionaries

> Free: all dictionaries and other analytical tools are free
» Open source: everything is based on open-source tools

» Linguistic basis: the dictionary analyze the word you write to
break apart compound words and find base forms

28 /41
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The dictionary "understands” inflected forms

Neahttadigisanit
South Sami — Norwegian (= Swap)
Nordsamisk (#SoMe) « Norsk (= Snu)
eahtsa Search
. . cazi Sok
iehtsedh (v., i)
1. elske, veere glad i cahci (s.) -
Manne datnem eahtsam.

1. vann, vatn
Jeg elsker deg.

2. engste seg for noen
Datneste eahtsam. cazi eren mulig form av ...
Jeg er engstelig for deg. éahei

subst. ent. akk.
subst. ent. gen.

29 /41
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It (will) show you derived words

Neahttadigisanit ~ Home  Plugins  About

A

Dictionaries North Sami (Standard) — Norwegian (= Swap)
) 4a6dn stz
North Sami — Finnish

& | ohcansétni Search  Search texts
North S4mi — Norwegian

geavahuvvogoahté is a possible form of ...

WRITTEN VARIANT geavahuvvogoahta
SETRICEEE) geavahit (verb) geavahit Texts —
Tolerant (incl. acdnstz) o (verb) bruke geavahit verb passiv verb begynne &

verb indikativ presens 3.p.ent.
Galggasii geavahit daid riggodagaid mat mis leat, dan sajis go
Norwegian — North Sami viezzat importaguliid Lulli-Amerihkas.

Vi bar haste av de ressurser som vi har, istedenfor & importere fisk fra

Finnish — North Sami Ser-Amerika.

Other North Saami dictionaries

Other dicti o
erdictionanies +  ordavledning —uvvot

o passivform av verbet

+ ordavledning —goahtit
(inkoativ)

o begynne & X

30/41
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It makes it possible to click in text

http://sanit.oahpa.no/read/

Sami rilkajoavku galggai éiekéat édjahuscéiekéamiid Salasvakki
spabbaéiekéanjoavkku (T**** ‘ "'“‘_“ e i B < | (E T
Salagvaggi Sattai éiekgat Calahusciekcamiid avkk

Sami riikajoavku ii boahti | -
&gjdhus (s.) — utstilling

Sami studeanttaid searviR  &ekéan (s.) — fotballkamp Spab
(SSL) ja sin presideanttain, Giekéat (\‘.l) — Spenne, Sparke 7ku €i
¢ajahusCiekCama Salasvak ia Sal

31/41
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Behind the dictionaries there are dynamic lookup processes

FST-analysis and translation via a web service

%> T00%

ngai éiekéat édjahuséiekéamiid Saladvakki ¢ajahuséiekeamiid

e (Tt e SER ST Tekéa féjdhustiekéamiid  édjdhus+N+SgGentmp+Cmp#iekéan+N+Pl+Gen

keat CajahusCiekCamiid avkk——*|¢4jdhuséiekéamiid  Edjbhus+N+SgGenCmp+Cmp#eiekéansN+PleAce

bahti &ajdhusciekéamiid  ¢ajdhus+N+SgGenCmp+Cmp#&iekEat+V+TV+Der/NomAct+N+Pl+Gen
&jdhus (s.) — utstiling &Gjdhuséiekéamiid  &GjGhus+N+SgGenCmp+Cmp#ciekéat+V+TV+Der/NomAct+N+Pl+Acc

vi R &iekéan (s.) — fotbalkamp Spabl

ftain,  Sekéat (v) — spenne, sparke  ku € '/

Bvak /4 Sall =
S posetNseazshus<ls

<ts>utstilling</t>
</e>
<e>
<l pos="N">&iekdan</1>
<t>fotbal lkamp</t>
</e>
<e>
<l pos="V">&iekéat</1>
<t>sparke</t>
</ex

32/41
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... that can generate word paradigms

Neahttadigisénit ~ Home  Click-intext  About e

Siaiiobi o=t Search leatis a possible form of ..
leat (verb) PRESENS (0dno) PRETEAITUM (ko) feat Toxts
1pent. (mun)lean ledjen leat verb indikati prosens 2.p.ent.
o (verb) er 2pent. (don) leat ledjet laat verds inclkativ prasans 1.8,
leat verb Indkati presens 3.p.t.
apent. (son) lea lei
Mu oabbd lea sdmediggedirras. leai leat verb indikativ presens nektingsform
Sestera mi er sametingsrepresentant. 1ptot. (moailetne  leimme leat verb infnity
(moai) ledne
o (verb) har 2ptot. (doal) leahppi leidde
Mus lea beana. apiot. (soal) leaba leaigga
leigga

Jeg har en hund.

(mil) leat leimmet
o (verb) (hjelpeverb) :di‘; :eh(pet :ei:det
si) leat ledje

Mun lean oastén biilla.
Jeg har Kiept bil. presens nektingsform  (odne in) leat
preteritum nektingsform  (ikte in) lean
perf.partisipp  (lean) leama$
(lean) leamasan

It go oainne ahte lean lohkame?
Ser du ikke at jeg leser?

Full paradigm —

More information about this word
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... that can generate word paradigms

Neahttadigl

Home  Click-in-text ~ About

sme—nob ~ | hieida

St nieida is a possible form of ..
nieida (subst.) ent. AT nisida Toxts
nominativ nieida  nieiddat nieida subst. ent. nominati
o (subst.) jente akkusativ nieidda  nieiddaid
o (subst) datter genitiv nieidda  nieiddaid
Wativ niidil nieiddaide

lokativ nieiddas ~nieiddain
komitativ nieiddain nieiddaiguin

essiv nieidan

Full paradigm —

More information about this word
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L

anguage technology for whom

You can search in text corpus

Neahttadigisénit ~ Home  Click-in-text ~ About

Dictionaries North Saami (Standard) — Norwegian (= Swap)

. . 4 ¢ dn s t z
North Saami — Finnish

4 | Search term Search
North Saami — Norwegi

WRITTEN VARIANT Search for a word, or an inflected form. Click

the word for a list of inflected forms.
Standard (é6dnstZ)
Tolerant (incl. acdnstz) YYou can also search for the word in a text
} corpus, or for all inflected forms of the word by
clicking the 'texts' link next to it in the search
Norwegian — North Saami ezl
Finnish — North Saami
Other North Saami dictionaries

Other dictionaries
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L

anguage technology for whom

You can search in text corpus

Neahttadigisénit ~ Home  Click-in-text  About

Dictionaries North Saami (Standard) — Norwegian (= Swap)

a6dn stz
North Saami — Finnish ?

4 |[Bearch term Search ~ Search texts
North Saami — Norwegian

WRITTEN VARIANT

nieida is a possible form of ...

nieida (subst.) nieida
nieida subst. ent. nominativ

Standard (46dnst?) o (subst) jente

Tolerant (incl. acdnstz) o (subst.) datter

Norwegian — North Saami

Finnish — North Saami

Other North Saami dictionaries

Other dictionaries
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You can search in text corpus

North Saami texts | Lule Saami texts | South Saami texts | Aanaar Saami texts | Skolt Saami texts | More ¥

% I z I 10 corpora selected (all) — 28.41M of 28.410 tokens .

Simple | Extended | Advanced Compare
nicida Search |~
alsoas| " initial part!  final partand | case-insensitive

Kwic: | hits per page: 25 4| | sort within corpora: not sorted § | Statistics: _compile based on:word % Show word picture

Cite Korp Dawvisami | Norsk | Suomi | English €] ¥

nieida 4

show_map

KWIC | Statistics | Word picture map
Corpus
Results: 2,621 Administrative texts
« M2 3 45 6 7 89 10 1 1213 14 15 .. > » gotopage |ofl05 Showcontext
Text attributes
Aownsteanve e (does not support extended context)
Ivan Petrof Lavriaa ruovttudoalus ledje eamit, (P ja guokte kvena mat orro su luhtte. title: Finnmarkku eatnamiid ja éazadagaid

5 5 balddaskan hte

akka juvddalad

ida, bardi, eadni, sheci, ja ahkku ja addjd,
ida lea doadjén giedal
nieida lea Ohcejogas eret.

ida.

ta Rosa Maren Magga.

Duorastaga
& ida jos son lei nuoramus.

ivalddii

slei
it stuorra berostumi ja

lei
‘muhto dat sahtii maid leat i

5-jahkasas nieiddas lei Bahcaveaisapmelaccaid jodiheaddji
4t sémi nuorra

ida dolvojuvvui uksardiggi olggos Dalsbergstien 3:s.
ida, bardni, viellja, oabba ja ahkku ja 4ddj sémeg

ida javkkai,ja olbmot ohce su, muhto eai gavdnan su eai gostege, eaige diehts le

ida Eli Anne Nystad dagai mann unohas dahpahusa Troandimis mannan éaveca.
ida, ja i gahétan rabas dolli ja buollén fasttit.
ida vasih s L_go lea deavdian 18 jagi.

geavaheapmi historjjalag
author's name: Pedersen
domain: administration

Word attributes

partof-speech: noun
baseform: nieida

grammatical analysis: N.Sg:Nom
dependency relation: <SUBJ

Show Dependency Tree

#3uba goabbige stip y ohct
Okta 721 af 5: ohcz
Sealgeeadnin logai Stockholmmas ja éjehii juo dalle et roahkkadis nieida, guhte i ballan oaiviliddis dadjalit.
Okta ida ja okta 721 4 3 ohcz
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You can search in text corpus

North Saami texts | Lule Saami texts | South Saami texts | Aanaar Saami texts | Skolt Saami texts | More ¥ Cite Korp Dawvisami | Norsk | Suomi | English A€} £¥

m I{ I 10 corpora selected (all) — 28.41M of 28.41M tokens . = R

[lemma="nieida"] %

simple  Extended  Advanced Compare
Search |~

also as  initial part/ final part and | case-insensitive

i | hits per page: 25 4 [ sort within corpora: not sorted 4|  Statistics{_compile based on:word 4| Showword picture  show_map
KWIC | Statistics  Word picture map
Corpus
Results:9,322 Administrative texts
« W2 3 45 6 7 8 9 10 1 1213 14 15 . > » gotopage |of373 Showcontext

Text attributes
Ao rocs _(does not support extended context)

- mahttit lsheit ja ohppiide heivehuvvon oahppodili sihk: nldddnld ja nu
- mahttit lahcit ménggalagan ja ohppiide heivehuvvon oahppodili, sihke jaganddaide, nu ahte zmtmnnggabsalalmamu]ahznaneam\cnmuesgudetl
- mahttit shéit manggalagan ja h ihk

title: [empty]
author's name: ferpty]

pp d e ja bartniide, nu ahte ozzot jah
- mahttd [ahéit ma ja ohppiide heivehuvvon oahppodili sihk ]abanmlde,rmameuahpp\tuhppeﬂuhkau guaenagamavmamaavdanax
- mahtta lahéit ja ohppi i hppodili, sihke nieiddaide ja bartniide, nu ahte 0% mi
- mahttd laheit ja ohppiide heivehuvvon oahppodili, sihke  nieiddaide |abérmude,nuamenzzalménggabealatméhLuJahéuéneammvdanbukmmé
Ferte lahcit diliid hte sihke idat gl \lasahusa\d p: f-speech: noun
ahei hke nieiddat ja g i baseform: nieida
kit id vuoi i mandin leat, iesgudet a i ieiddat ja ganddat va mo dat amus: grammatical analysis: N.PLIlL
iskat nieiddaid ja ganddaid mat vail P y
uorahallamis (« Ungdom, trivsel og adferd » ja « Ung  Nord » ) &éjehuvvui, ahte nuorra melddam il in leat datéa
a I 4 sami ,ahte & , erenoamssit dakkar guovlluin, gos sapmelacéatlea | | Show Dependency Tree

fanasit st kultuvril nannoseappot go génddat.

Guorahallamis boahts dattetge ovdan, ahte
 ganddaigui maid

Juos

Dill sahtt leat nuppe gefiid, nu ahte sémi
Guorahallamat sahttet maid ¢ujuhit dan guvlui, ahte sémi
ohii 0.m.d. 4mtaménni asaiduhttit Finnmrkku jasihke nuorra niei

. et beroit etaset kultovrras, visihit stuordt smssa 0ot get gotsimi
dovdet

Helland 11 1906: 6
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You can search in text corpus

ORP

10 corpora selected (all) — 21111 of 21,110 tokens.

Search history.

simple | Extended | Advanced Compare
® ® ®
part-of-speech ¢ s ¢ grammatical analysis | contains ¢ grammatical analysis ¢ | contains O
adverb < Ind o Nom
or or
+) LA L]
Search v within sentence s
KWIC: nits per page: 50 & sort within corpora: not sorted &
KWIC | Statistics
Corpus
Results: 24,792 Administrative texts
B2 03 456 (7/(s/slw u 45 4% Net  Show context
Text attributes
Aounsraurus ors (does not support extended context)
Alggos AT Mregiovdnakérta  ja obbalas diedut regiovnna birra. tifle:_UNDEF_
Das lea sahka smévit eanan- osiin, mat leat I/ earu leat dakka i T D,
= e d = undefined: __UNDEF_
Danne darbbasit bohccot fuoddi | | o nistration
Dalvet guohtu eallu eanas dise lea lodiliise manat Alétaid duséL undefined: __UNDEF__
x

Danne geahppu boazu
Dalvet lea jeagelguohtun
Nu hedjona ealadatkve
Vuosttazettiin lea vattis

Dependency Tree

Word attributes

part-of-speech: verb
grammatical analysis: vvind prs g3

Nuppédassii lea vattis
Dis lea sihka
Dannehan leage mavssolas
Nu juohka varreraidu

S
wm\,ﬁsm“mm ,E.m;k

‘Alggos Eajehuwo regiovdnakarta ja obbalas diedut regiovna birra .

dependency relation: Modal verb

Show Dependency Tree
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Digital humanities for all working within the humanities
How linguistics and LT can help?
—> By "cleaning the signal”,
and thereby clearing the picture
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