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Introduction

N Larramendi’s Diccionario Trilingtie del Castellano, Bascuence y Latin (LAR, 1745)

N In Basque, Hiztegi Hirukoitza (the 'triple dictionary')

N First published general Basque dictionary.

N Brings significant shift in Basque Lexicography periodization

(Urgell 2002).

N During a century and a half main reference work for Basque

N Subject to in-depth philological analysis
(Urgell 1998a; 1998b, among others).

N Until today only available on paper,
and as collection of scanned images.

N UEU/Wikimedia Basque Country
short-term research grant (2020)

N Workflow design using Wikimedia platforms
and freely available tools
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Goals

N Propose a workflow for historical dictionary

digitization using Wikimedia platforms and free tools

W Predict workload...

N for training set compilation (OCR, information

extraction)
N for result validation (covering the whole

dictionary)

N Publish LAR contents on Wikisource and Wikidata

platforms
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Larramendi dictionary: Short overview

N Two volumes

N Dictionary body (A-Z), 828 pages.

W Entries: 40-45,000 (Urgell 1998a)

W Entry layout: First line with negative indent

N Alphabet order is not thoroughly respected
(order follows first two letters; with

exceptions)

W Subentries, and sometimes, additional

notes, share main entry layout
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Optical Character Recognition (OCR)

N Kraken

ueu

N machine-learning based

N freely available

N deals with font style recognition

N result export in ALTO XML format
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V E. 37k
Lat. Vertibiliras.

Vertible , aldacoya ; giracoya. Lat. Ver-

. tibilis.

Vertical , éugaindarra. Lat. Verticalis.

Vertice , bugaina. Lat. Vertex , icis.

Verticidad , veale vertibilidad.

Vertigo , vertiginofo , veale waguid.

Velpero, #llunabarreco izarra Lat. Vef-
perus.

Velpertino , arratfaldeco , arraflegui-
coa. Lat. Vefpertinus.

Velquir , antiquado, lo mifmo que vivir.

Vefte , lo mifmo que veffido.

Veftido , foisecoa . jazcaya , jaunzcaya,
aldagarria, filda , abillamendua, Lar.
Veftis , veftitus.

Veftidura , lo mifmo. Lat. Indumentum.

Veftigio , eztarnd , fend , batzd. Lat.

. Veltigium. *

Veftiglo, monftruo formidable, mamuza.

. Lat. Spe@rum horridum.

Veftimenta , veftimento , veale veffids.

Veftir , janci , jaunci .be=tira. Lat. Velf-
tire, inducre.

N Steps
N image pre-processing

N transcription of a training set

N application of the trained model to the

whole content
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Optical Character Recognition (OCR)

N Model training: Inclusion of more
transcribed dictionary columns into the

training set, until desired precision rate

Doitasuna / Transkribatutako orrialde kopurua

reached

0,9900

N After 25 pages (i.e. 50 columns), we
estimated that precision would not
significantly grow j oo

0,9800

0,9600

W Infrequent characters not properly
recognized: Inclusion of additional 14 9500
columns (where these appear) 0,9400 : 5 T e 2s

Orrialde kopurua

N With a semi-automatic transcription of less
than 4% of the content, OCRed version of
the whole dictionary with 98,5% precision

N Significantly better than TXT versions
available before

@ Qg’ eLex 2021, Brno
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ALTO to Wikitext

N ALTO XML format produced by Kraken:
N Represents characters, font style, and text box position on page.

N The latter is used for a rule-based approach of segmentation of dictionary text into entries
(indented lines). We allow only indented lines starting with capital letter of the
corresponding alphabet section.

e B Lo

: tbandono, "‘utziera'®, '"lajaera'", ''lagaera'®'. A B.

::Lat. Derelictio. Envn total abandono, Abilnd()ﬂﬁ, niziera, g&?j(éﬂ“t!‘, &(ﬂ?’g&'f’?‘d-
Figrera Y YViicizeaRntT, Lat. Derelic¢tio, En v total abandono,

‘ ALTO to Wikitext: :{{sarreralabanicarse}}Abanicar{e, ''aizatu"'', "'aizatzea''. ﬂfﬁflff‘& g#ff."—.“')fﬂt’fﬂv

Lat. Fla- Abanicarle, aizaty ,aizatzea. Lat. Fla-
bello ventum facere, moverc.

o A . o Abanico, aitzequina, aizeguillea, aize-

:{{=arreralabanico} }Akanico, aitzequifia'', aizeguillea'"', ’ = * ?

N Preserves font style emallea. Lat. Flabellum:

S . S e
Abauillo, diminutivo de abano.

::belleo ventum facere , movere.

gt 1llea'". Lat. Flabellum. 2 5
. ' {{Bzmae zTaan ?10”7;: 1*114: T Abanino, moda de queviaban las Damas
. rrer i }ia i . dinuti . 1 i - . i
‘ Llne 1ndent represented by t{{sarreralabanino} }Abanino , mnda de gue wiaban las Damas l(jif PJ‘IQCK) ? y ?i}.advn Pcdilj‘? dC (El‘zﬂ“;}"
t:de Palacio , y era vn pedazo de Gaffa A0, ﬂEIZ'I.V_C ROE SR C'COEC EC.
CO]OH S Jubon , abaninoa. Lat. Lincus colli
::blanca , atraveliada en el efcote de el ﬂ.mf&us
i e |- Jhin 1 1l el oo Ll 1111 Abino, es vn Abanico grande . que col-
:iramictus. p
aba de el recho, y menecade con cuer-
‘ Anchor template for :{{sarrera|abno}}2bno, es wn RZbanico grande , gue col- %J, ]];‘LZC ayre ,};a?hll)"ﬁl‘.tt:l iﬂ; ITIOIC;I.S,
. : sigaban de ol Geching g menoads con omens gizequin anndia. Lat. Flabrum, i.
headwords (Hl draft: first ::da, haze ayre, yahuyenta las mofcas. Abaratar , merquetsi , mergué ifini,
. . ::"'aizequin'' ''aundia’'. Lat. Flabrum , i. Lar. Minoris vendere , venire, Vide
Word Of negatlve lndented :{{sarrera|abaratar} }Abaratar , ''merguetd'"' , "'mergué'’ éd?"ﬂ[{}_
Crifini't, Abaratado demafiadamente , merguetac-
1 1 1 iiii: ees IE Ve gura , merg#egw ?ﬁ?ﬂd.
llne Startlng Wlth Correc‘: :{{sarrera|abaratado} }Abaratado demaliadamente, ABR!EQ 5 calzado d.C CUETOD. ES dCI Bal:

letter) ' 'merquetus-"’ G cuence: dixole afsi, por la lemejanza,
"'ifinia’’. que ticue con la barca, an barca, y

::"'guia"' , "'mergiequi'"

@ Qﬂ’ eLex 2021, Brno
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Wikiteka (Basque Wikisource platform)

'\ & Saioa hasi gabe Eztabaida Ekarpenak Sortu kontua Hasi saica

) Qrrialdea Eziabaida  Irudi A\ lrakurri  Aldatu iturburu kodea | More ~ | | Wikiteka wikian bilatu Q.

W Collaborative validation

Orrialde:Larramendi 1745 dictionary body.pdf/1
of OCR results WIKITEKA

Orri hau bernkusia izan da Articulo de el

darivo  en Bai-

cuence es otro

polpofitive | ¥

de  varias ma-

11eras.

J A.bl:n los nom-

: res proprios,

; S que 1:]:)ah£1 cn

polpolitivo | y vocal . como Pedro, Taulo , es né:
FPedrare i Pedro , Pawler: i Paulo,

Azala

N Active community Trokos | L Adticaa de el
o M) F T -

Aldaketa berriak

Ausazko arria dativo en Bal-

Laguntza cuence es otro

N Two-step validation Dosintzak

Tresnak
Honanzko lotura duten
orriak

Lotutako orrietako
aldaketak

Fitxategia igo

Orri bereziak

de varias ma- A. Enlos proprios , que acaban en con-

neras.
A. En los nom-
bres proprios,

que acaban en

foreance , coma Juan , Martin , ¢s #
Foane 3 Juan , Martini A Martin,

A. In ¢l fingular de todos los apelati-
vos . es arf 4 la tierra, al fuego:
dwrrari | fiari  Fn el plural es ai
Hrras , fdai: en orro dialedto cs er.

A. En los pronombres ticne tambien
{us diferencias , que pueden verle cn

vocal , como Pedro , Paulo , es it el Arce. ) s
Ptiees fnkan A. Bs tambien arciculo de acnfativo,

] Pedrori a Pedro |, Paulori a Paulo. *Los nombres propiios [e dexan fin
Ohrri hanen datuak adicion :

i lan muerto 3 Juan, o defe

- . - o = a . it &I .‘d#

Aipatu orri hau A._En los proprios |, que acaban en con- Fuan : he embiado 3 Martin - bieldu
Irudiak moztu

det Martin,
A, Muchas veres equivale d cerea, jun-

fonante , como Juan , Martin , es 1 ;
fo, en : y cntonces firve el articulo

Inprimatu/espartaty Joani a Juan , Martini a Martin. I ?ﬂ};?ltci;gsa#ﬂd;::}r &d]}i’;?vznﬁ?ﬁ
a las » &rdE dye ;
Jaitsi PDF gisa A. En el fingular de todos los apelati- daga 5 ponlo & Ja lumbre | fartan

Pata ezmezn pui'efc a la entrada,
Jarreran jarri zan.
A. Muchas vezes fignifica movimiento
; £
{urrari | fuari En el plural es ai 0 para algun lugar , & para alguna
accion ,1}{ enronces {e ponen los ad-
{tirrai | [dai © en otro dialecto es ei. verbios de lupar poipucttos , ra, eras
voy i cafa, i la'ticra | ecberd noa,
frr;r'n'l'rasa : voy A comer , beber , an-
dav , fatera , edatera , ibiltera uea.

Inprimatzeko berisioa ) _
vos , es an a la tierra |, al luego

Hizkuntzak o)

A. En los pronombres tiene tambien

@& &2 eLex 2021, Brno
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Information extraction

<lemma_Spanish>

<definition_Spanish>

} eonrvenivo prohibido de
para vender & tanto los

 generos , ambafala. Lat.Monopolium.
<IE_Basque> <TE_Latin>
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Information extraction

W ELEXIFIER is a ML-based tool for information extraction from dictionary plain text.
As Elexis observer institution, we take part in Elexifier beta evaluation, as early
adopters.

W TEI-Lex0, with (at the time of preparing the dataset) a still limited tagset
W Training set: Manual annotation of entry structure on 10 pages.

N Annotated microstructure elements: headword, Basque equivlent, latin equivalent, cross-
reference, definition (Spanish), "cit" element for other content

Abalorlo cuentas de vidrio'de dlferen-
" tes colores s-beird nanarrezed alédac.
- Lat. Vitrei globuli. Ne vale vn abalo-
rio ,-eztu valio pelat bat. Lat. Nauci

entry a:ﬂlmandum
headword def translation sense
Abalorio . cuentas de vidrio de diferen- tes colores |, beira nauwmrrezeé aléae | Lat .| Vitrei globuli
cit

No vale vn abalo- rio | azfy valio pelar bat - Lat . Navei ®fhmandum

@ Qﬂ’ eLex 2021, Brno
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Information extraction

W ELEXIFIER results:

N Spanish headwords identified with very high precision.

W Basque equivalents also identified with high precision, but many false positives (other items
in italics font style also taken as Basque equivalents, such as cross-references)

N Latin equivalents identified with low precision.

N Strategy for improving results:

N Use a fully validated transcription (once wikisource community has finished).
N Use a full TEI-LexO0 tagset

N Manually annotate a larger training set.

@ @ eLex 2021, Brno



/o Galis . antijos . veafe. ;
A o Gaths , en los trucos |, easofa, Lat, Unci- |
nara tabella, ‘
-Gular |, errapatn. Lat, Uncis arFipste.
Gatedad , fepra, veale R T R o D T R N e S B e ST T e T2 5 5

/G“f‘“*d“dd”"“-? oy ~ Gafas deballefta, ¢iracacoac. Lat. Unci,

o e balieha siracacoac. Lat. Uncl, D A / L AR (+ OEH)

21693 gatfar
21694 gafas
21695 gafeda

21696 gafet
Gg;ées . loomilmo que azabecde, veale. B R — T |

e
'/)' | 0 ‘x ga f ez Gage |, pranda . deital | viene deel Bal
sy cuence gaiféa, que fignifica lo milmog
Z 1 HhYys g a f (@) yile mm%nne de ¢a¥  gaie , mareria,

effuetacy etharvia , macurdea, Lat,

N_El"fﬂl’t]_l‘ﬂ 111 manibus , P_Eﬁ-lh!-llill:le orum v

contratio, ; 3 : e e e
Galez , lo miimo gue S"’fﬁ?!“,- Gafas ] aﬂf‘?]@ T vcafe. ‘ * - s
Gafo , deprafi | yeals! i ; y e TRl o i
Gato de pies , y manos , effarria , ma- Ga-tas zaen 105 trucos , fﬂ[ﬂlﬂ. Lat, UHCI_-

carra, Lat. Manibus , ac pedibus cap-

ienal , infirumento para algo, ¥ chea,
,-| ~ Q. pequeiios Lat. pppi%r;‘cratibah AR d
0) =5 Gage , gages , gaifear, favgac, Lat. Mer-
/ t 2 g a qa t e ilL:gx:s ,Ei"ﬁpcndium. -
Gazo , lo mifine que gango/d , veale.
ot q g o

z ]_ {00 g a g & Gaita, inftrumento mufico de cucto hin- : Antg_]gs; alltED_]{JS (\ée ﬂ;gr;zg@;/béﬁgfg- §
=& VALY chado, y flauta , ¢hirefurrye. Lat. Ti- i a & s = A *./,1*/ 4 |
170 iz aeue . yac, miferac. Lat. -oanm ia, orum.
Z 1 /U 1 gage S Gaita de rueda , taclas , y cuerdas , que leth s o it h o B I SRR T RSN LZ S s st T o=

comunmente tocan los cicgos , bafti-
rwela. Lav. Plalrerium fidicinim, -

/J ] )/ ” ,/ g a qo Gaita , de tamboritero , veale faitne,

Gaita , melecina , eirifiaria , ayedd,
ajuda mufeuria. Lar. Clylterium i)

3 ga 11a Giltera ragesegre , de diverio colo-
188, & at'.ggmm_:.- ar. bt _ls'r.'ﬂl'nams ’
/ 7 ' ' Fai L ehival ; Lar, Tl : - R y
21704 galteria Aciico, vetidsieri ., dorgas BEGI-ORDE (L ap. A; SP, Lar, Hb, H).

3 Tat. Hilari ornare peltiens, " J s " " Q
T i tero Gg#*f;;nf;gmfggg;;;m% Mﬁ:m;’ Lune.ttes, blsferak pAX)" SP. .AntOJOS,
21 V9 g B L el ;%3;1]‘51 l;’n’?; anteojos, begiordeak, beakaiak,
i WY = ! L1 T «y [afthma cortada, ° .
7106 gajo e e Ui hg sy i ) miserak" Lar. "Begietakoak ou

pobre rama , que la cortai {in que, ui

707 gaijoso s qud ¥ po ell gejoa cafoe begiordeak (SP), .lunette.s" Dv. "B‘egi
X Sy ordeak, lunettes; id. begi-orde thailluak

(Ax)" H.

= e Ramus diffectns. S AR
7 ()& a 1 a Gajo de vbas . &c. cordéca , chordy guea,
o g \ - evada. Lar. Scapus. : G-
_ Gajolo , cordocadnna , chordacatfica, la-
T Catndna. Lat. Scapis plenus, -~
Gala, es yoz Balcongada, como wff:q}&
os
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Mapping historical to modern standard spelling (ES, EU)

Hueffo huesso hueso
Atras atras atras
N Spanish

N Remove diacritics, historical 'long s' and double 's' > 's'

N Basque
N Sequence of regex operations, discussed in Alonso (2021)
N examples:
W beguiordeac > begiordeak > begiorde

W astigarra > astigar

N astotua > astotu

uel == ypv EHU
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Index of LAR: ES® EU

abarcar

@ Autoridades: abarcar
) Larramendi (Arau) abarcar H

= [tzulpen hautagaiak: abarca, quien mucho abarca, poco aprieta
) Larramendi (Arau) abarcar?

= [tzulpen hautagaiak: abarcatu, gauz ascé eguitea, arlzea, asco abarcatzea, da guichi estutzea, sco eguin nai, guichi eguin bay
@ Larramendi (IA) abarcar

) Larramendi (IA). abarcar2

= [fzulpen hautagaiak: abarcatu, gauz ascé eguitea, artzea

(@)

(@

0
N DA (Diccionario de Autoridades) lemmata:
N Out of 41,968, 27,825 found in LAR; 4,875 LAR lemmata not found in DA

W LAR lemmata and Basque equivalent candidates:

N Rule-based extraction:
W 30,045 unique equivalent candidates for 32,044 Spanish headwords
N Machine-learning-based extraction:

W 27,125 unique equivalent candidates for 29,932 Spanish headwords

@& &2 eLex 2021, Brno
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Index of LAR: ES® EU

abarcar
@ Autoridades: abarcar
@® Larramendi (Arau): abarcar nu 1
= [tzulpen hautagaiak: abarca, quien mucho abarca, poco aprieta
@® Larramendi (Arau): abarcar2 i
= tzulpen hautagaiak: abarcatu, gauz ascé eguitea, artzea, asco abarcatzea, da guict gque le calza , dando muchas bueltas
@® Larramendi (IA): abarcar
@ Larramendi (A): abarcar2
= itzulpen hautagaiak abarcatu, gauz asco eguitea, artzea vna cuerda muy larga: y de aqui, quien

= Abarcas , abarcac. Lat. Pero, onis.

Abarcar , viene de el Balcuence abarca,

a la pierna , como abrazandola con

abarcas mucho abarca , poco aprieta.
@ Larramendi (Arau) abarc( ] > ) .
= itzulpen hautagaiak: abarcs Abarcar, abarcaiu , gauz alco eguitea,

@ Larramendi (lA); abarcas
= [tzulpen hautagaiak: abarcac

artzea. Lat. Complector, eris. Quien

i -1
o — mucho abarca . poco aprieta : alco
@ Autoridades: abarcon abarcaizea , da guichi elfuizea.
abarquillado fco eguin nai , guichi eguin bay.

@® Autoridades: abarquillado

abarquillar
(® Autoridades: abarquillar [ tenes.

Lat. Dum complecti vis multa pauca.

W Rule-based headword extraction:
Headwords connected to wikisource
navigation anchors

=) Q’o) X eLex 2021, Brno




Index of LAR: ES® EU

= Abarcas , abarcac. Lat. Pero, onis.
Abarcar , viene de el Balcuence abarca,

que le calza . dando muchas bueltas

4 la pierna , como abrazandola con
vna cuerda muy larga: y de aqui, guien
mucho abarca , poco aprieta.

Abarcar, abarcatu | gauz alco eguitea,

artzea. Lat. Complector, eris. Quien
mucho abarca . poco aprieta : alco
)izea | da quichi efftutzea.

fco eguin nai , Quichi eguin bay.
Lat. Dum complecti vis multa pauca.
tenes.

mucho abarca , poco aprieta.
Abarcar, abarcaty , gauz afcd eguitea,
artzea. Lat. Complector, cris. Quicn
mucho abarca , poco aprieta : 4/co
abarcatzea . da gunicht cffutzea.
guicht eguin bay.
Lat. Dum complecti vis muita pauca.
tencs,
Abarracarfe , meterfe dentro de las bar-
racas , echoletan , chaoletan [artu:

N If a transcription error is found, it can be
directly corrected (logged into wikisource)

@& &2 eLex 2021, Brno
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Index of LAR: EUDES

abarizketa Lar abarizqueta (arauz) Lar: Ehg;i;gggta: 1Az
= carrascal & -

abarka ezpartuzkoa Lar: abarca ezparuzcoa {arauz) Lar: Etzazc:a:e:zéaﬁglz:cz)a] (1Az)
= alborga

abarkak Lar abarcac arauz) Lar EE&_FC:;@ (1Az)
® Sarasola: abarka ® Wikidata: abarka @ OEH: abarka
= abarcas

abarkatu Lar abarcatu (arauz) Lar: [aEa:réa:tE (1Az)
= abarcar

N Reversed dictionary Basque to Spanish:

N Spanish equivalents linked to wikisource anchors

N Mapping of Basque items to modern Basque dictionaries:

N ML extracted Basque items:

N 38,300 candidates, 11,551 found in modern dictionaries
N Rule-based approach:

W 60,193 candidates, 15,152 found in modern dictionaries

= Carralcal , abarizqueta , fartacadia,

Zarbaztaga. Lat. llicetum.

Carralco , carralca |, es voz Balcongada

carralcd , garrafco Nignifica mucha
llama , y el carralco es oportuno par
ello. Abarra tartaca , zarbazia.

Lat. llex , cis , prinus.
Carralpada , bebida compuelia de vino,

agua , miel , ezfiedaria. Lat. Vinum

melle

eLex 2021, Brno



[LAR attestations in Wikidata

N "attested in"
property, "attested as"

and "described at
URL" qualifiers

N Wikidata Basque
lexemes: linked to
senses, forms, and
other lexical resources

W To start with:

Both methods agree,
and Sarasola cites as
LAR item

(1,179 lemmata)
N POS mapping

W Problems with letter H,
and hyphenization

W To be continued...

@ &
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INRI NN
WIKIDATA

Azala
Komunitatearen ataria
Project chat

Elementu berria sortu
Aldaketa berriak
Ausazko orria

Query Service
Gertukoak

Laguntza

Dohaintzak

Lexicographical data

Lexema berria sortu
Aldaketa berriak
Random Lexeme

Tresnak

Honanzko lotura duten
orriak

Lotutako arrietako
aldaketak

Crrri bereziak
Lotura finkoa

Crri honen datuak
Alpatu orri hau
Concept URI

Inprimatu/esportatu
Jaitsi PDF giza
Inprimatzeko bersioa

abarka

eu

(L51983)

Language euskara
Lexical category substantibo

Adierazpenak
ahoskera audioa &
| ] 0:00 43
LL-Q8752 (eus-Kabier Cafias-abarka wav
1,15, 97 KB
~ 0 erreferentzia
Ahotsak Lexeme ingeles & abarka
= 0 erreferentzia
Elhuyar Hiztegien - Heu000675 0

identifikatzailea

= 0 erreferentzia

non jasca & |arramendiren Hiztegi Hirukoitza
honela jazoa abarcac

dagokion URLa

https:/feu. wikisource_org
fwikifHiztegi_Hirukoitza
/A#abarcas

# aldatu

# aldatu

+ Erreferentzia gehitu

+ balioa gehitu

£ aldatu

+ Erreferentzia gehitu

+ Dalioa gehitu

# aldaty

+ Erreferentzia gehitu

+ balioa gehitu

# aldatu

+ Erreferentzia gehitu

+ balioa gehitu



Links

N LAR at Wikidata: http://www.wikidata.org/entity/Q65216433

N LAR at Wikisource: https://eu.wikisource.org/wiki/Hiztegi_Hirukoitza

N Transcription guidelines: https://eu.wikisource.org/wiki/L.aguntza:Orrialdeen_egoera
https://en.wikisource.org/wiki/Help:Page_status

N Produced dictionaries: http://lexbib.org/larramendi

N Code: https://github.com/dlindem/LBLR/tree/master/Larramendi

Eskerrik asko / Thank you!
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