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Abstract

This article builds on two recent resources for Breton,
a verb-centered database
and a set of sentences
in the universal dependencies (UD) format.
Our focus is on Breton, an endangered language in the Celtic family.
We provide an analysis of the resource on verbs
and show how it can be connected and transformed
to a multi-faceted system intended to help a learner in a flexible way.

We discuss several scenarios.

Focus and Objectives

Breton : an endangered language
in the Celtic family

DVB = arich numeric resource on Breton Verbs

UD = Universal Dependencies for sentences
a first UD treebank for Breton (888 sent)

FCA = Formal Concept Analysis approach
to handle multiple facets

How to help a Breton language learner
with DVB as key resource ?

Breton linguistic features - difficulties

- sentence : verb as second constituant
(most important first)

- word/verb variation : difficulties

initial consonant mutations

written mutations soft (da _) spirant (ma ) hard (ho _) mixed
ki tad penn
dorn Ii bag gwele
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verb examples:
klask (to seek),  terrifi (to break), prenai (to buy)
goulenn (to ask), dont (to come),  bodaii (to gather), meskai (to mix), gwelout (to see)

noun examples:
ki (dog), tad (father),
dorn (hand),

penn (head)

gar (station), bag (ship), mamm (mother), gwele (bed)

verb without ending

W hAsimpIE Breton verb =

erb european level Al verb
verb with infinitive and similar root
Breton verbs that result in French pronominal verbs

7 French concepts to translate the '.'E-rt-.

Other forms : kemerout,

English : to take (all senses), to seize, to capture, to catch, to be
offended, to formalize, to take offense

altered/diff. verb base in the infinitive
dont

Dmnt‘ksimple Breton verb = Ldeplacement verb = L\ european level Al verb

- ¥ F -
irregular '-.'erb‘_E'-ret_-:!n verbs that result in French pronominal verbs

Swadesh list verb ¥ childrens

9 French cepts to translate the verb hi

generality Vbudy verbs

Other forms : donet(Gwenedeg *})

English : to come, to arrive, to come to, to push, to succeed, to
improve, to give, to bring back

dont - deu-, d/z mutation after (a) :
Yann a Zély hag a ray ur brezegenn. ‘

text[eng]: Yann will come and give a talk.

- several verb grammatical categories

Enhancing a multi-faceted

Breton verb-centered resource

to help a language learner

A workflow from DVB verbs

DVB site, details on one verb

9?5 Search averb ElsR R N

ﬂ Advanced search Grammar lesson

kandailhafi »

L 1°]

« kanastrennafi

English : to sing, to say (insults), to utter finsults), to chirp, to rustle (like something fried, like a stream)

¥ More languages (1)

W Wiktionnary (Conjugation)
[ Geriafurch

Mutations

Soft Hard Spirant Mixed
ganaii - chanaf -
Past participle : kanet

Action form : bezafi o kanafi
"en ur" form : en ur ganaft

Indicative
Present Imperfect

. kanan S1.  kanen

. kanez S2.  kanes

. kan S3.  kane

kanomp Bl kanemp
kanit P2 kanec'h

kanont P3.  kanent

kaner I kaned

Our overview of the DVB data

with multiple kinds of tag / facets

Ex. output scenario (1): verbs in hierarchies

» treuzdougen (transport @)

» urzhiataerezh (informatique =)

» verb abegel (verbe causitif)

v verb al live A (verbe du niveau européen A1)

~verb_al live_A1-
a: achivail # - achuifi # - azez # - azezafi # — azezifi # - azezo #

b: bale # — beajifi # ~ bezafi # — bizitafi # - bizitifi # ~ bizito # - bleinafi # ~ bleinifi # - blenani # ~ bleniafi # ~ bout # - butumeifi # -~ butunat # -
‘butuneifi # - butunif #

c: chafichafi # - chem # - chemel # -~ chemet # - chefich # - chefichafi # - cheficheifi # - chefichifi # - choantaat # - choari # - choaz # - choazafi #
- choazift # - chom # - chomafi # - chomel # - chomer # - chomift #

a: dafisal # - dafisafi # - dafisifi # - debrifi # - deskifi # - dibab # - dibabafi # - dibabeifi # - dibabifi # - dibrifi 1. # - digerifi # - digorif# -
diskouez # - divizout # — donet # - dont # - dougen # - drebifi #

e echuafi # ~ echuifi # - eme # ~ endevout # - erru# - erruout # - evari #

£: flapani # - flapifi #

£: goaret# - goarout# - goarzezafi # - gober # - golc'hifi # - gortoz # - gouezout # - gouiafi # - gouiet # - goul # - goulenn # - goull # - gounez # -
gounid # - gounit # - ot # - gouvez # - gouvezaii # ~ gouvezout # - gouzout# - gwalchaii # - gwalchift # - gweladennift # — gwelchifi # - gwelet #
- gwelout# - gwiskafi #

i- implij # - implijout #

k: kanal # - Kanafi # ~ Kanifi # ~ kano # - kaout # - kaozeal # - Karet # ~ karifi # - karout # - kas # ~ kavout# - keginai # - kejafi # - kelenn # —
Kemer # - kemerout # - Klev # - Klevet# - klevifi # - Klevout # - kompren # - komz # - kontani # - kousket # - kouskifi # - kouviaft # - kozeal# -
Kredif # - kregel # - kregifi # - krogifi # - krogout # - kuitaat # - kuitat # - uitet #

1: labourat # - laret #  14rifi # - larout # - lavar # - lavaret # - lavarezh # - lavarifi # - lavarout# - le # - lenn #  lennafi # ~ lennifi # - livafi #

Expected benefits of FCA approaches

- linguistic data as formal contexts
- FCA tOO|S, ANR SmartFCA https://www.smartfca.org/

Question

formula expression
(editable query)

Hierarchy Databases

P - Objects
subset presentation
(selectionable examples)
(triggered actions)

navigation index = Concepls
(clickable links)
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... and (structured) sentences

Universal Dependencies (UD) source file

|# sent_id = apertium.vislcg.txt:1:@

# text = N'int ket aet war-raok.

# textl[eng]l = They didn't progress.

# text[fral = Ils n'ont pas progressé.
# labels = to_check

1 N° ne ADV adv Polarity=Neg 4 advmod SpaceAfter=No

2 int bezafl  AUX vblex 3
Mood=Ind|Mumber=Plur|Person=3|Tense=Pres|VerbForm=Fin 4 aux _  _

3 ket ket ADV adv _ 4 advmod _  _

4  aet mont VERB vblex  Tense=Past|VerbForm=Part 2 4
root _

5 war-raok war-raok ADV adv _ 4 advmod SpaceAfter=No

6 B B PUNCT sent _ 4 punct _

EX. output scenario (2): verbs in context

p: pakafi # — paouez # — pedifi# — pellgomz # - pleustrifi # — plijout # - prenan #
r:redek # - reifi # - reseo # - resev # — resevifi # - resevout # - reskont# — respont # - roii #
s: santout # - sarrafi # - selaou # - sellet # - sellifi # - sellout # — serr # - serrafi # — serrezh # - serrifi # — sikour # -
skrivad # - skrivifi # - sofijal #
t: tapafi# - tapout# - tresafi# [
v: vizitafi # i
» verb al live A2 (verbe du niveau européen A2)
» verb allive B1 (verbe du niveau européen B1)

» Link tag (liens)

» Substring tags (sous-chaines difficiles)

» Synset tags (nombre de synonymes fr)

» Other tags (autres descriptifs)

Phrases du corpus UD en breton br_keb_ud

v Liste de phrases selon leur verbe
Linfinitif & gauche est lié au site DVB, il est suivi de Ia phrase du corpus ot ce verbe est masqué, sa forme exacte dans la phrase apparait
en passant sur le souligné.

adaozari (line 13881, sent 803) # text = i an daou guzul ha i kuzul- tamant al Liger-Atlantel hepken a
c’hall divizout reifi lafis da _ ar rannvro. # text[fra] = Seuls les présidents des deux conseils régionaux et le président du conseil
général de Loire-Atlantique peuvent décider de lancer la réorganisation de la région.

adkavout (line 13057, sent 762) # text = Muioch-mui e _ ivez ar yezh vrezhon e-liamm gant ar bed ekonomikel. # text[fra] = La
langue bretonne est aussi de plus en plus présente dans le monde économique.

selaou (line 7244, sent 402) # text = _ arit an avel. # text[eng] = You listen to the wind.

selaou (line 8665, sent 511) # text = Va _

selaou (line 8674, sent 512) # text = Na m;:‘hanm\! #text[eng] = Don't listen to me!

sellout (line 2509, sent 145) # text = Ur ko kenderc'hel (ha marteze dont da vezafi... nerzhusoch) ma fell d'ar Vretoned bezai
doujet evit pezha_  ouzh skignari o yezh er radio. # textfeng] = A fight will have to continue (and perhaps take a little nerve) if the
Bretons want to be respected with regard to the radio broadcasting of their language.

! # text[eng] = Listen to me!

UD select/view + Grew rewrite to hide/show a form

Pa @88 da virvifi adarre, tennit diwar an tan.

Ei": —— wa—!

0 virvif adarre tennit diwar an
—— uposADP  upes-VeRa GosADY  upossPUNCT  uposivem - upoSDET
lommacda  lemmachian  lemmacadarre Tomma lormactonnah  lemmazdwar  lemmacan
e

ompere

"When boiling again, draw from the fire”.
The infinitive "kregifi” (EN: to begin) is highlighted in this parse tree (its exact form is "grog”,
with soft mutation after "Pa”). The second infinitive is "birvia” (EN: to boil).

EXx. output scenario (3): semantic web RDF
(see gitlab)

Expected outcome and questions

- output features:

gathered info in one local file
fewer clicks - less internet ?

flexible navigation, easy-to-use browser-based
enabling to train by facets — design ?

- linguistic data input:
. verbs : rich breton data - more visible ?
. sentences : breton treebank (888 sent)
in UD format or its conversion in SUD
a new treebank is in preparation
UD as a "habitable format” ? (also AMR ?)

- workflow:
as a reproducible processing chain
easy to adapt (by a developper),
which (other) verb and context renderings ?

- preliminary work :
no user experiments yet
gap filling exercises by a similar workflow.
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