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Introduction

Larramendi’s Diccionario Trilingüe del Castellano, Bascuence y Latín (LAR, 1745)

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

First published general Basque dictionary.

Brings significant shift in Basque Lexicography periodization 
(Urgell 2002).

During a century and a half main reference work for Basque

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

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

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

Workflow design using Wikimedia platforms 
and freely available tools
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Goals

Propose a workflow for historical dictionary 

digitization using Wikimedia platforms and free tools

Predict workload...

for training set compilation (OCR, information 

extraction) 

for result validation (covering the whole 

dictionary)

Publish LAR contents on Wikisource and Wikidata 

platforms
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Larramendi dictionary: Short overview

Two volumes

Dictionary body (A-Z), 828 pages.

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

Entry layout: First line with negative indent

Alphabet order is not thoroughly respected 

(order follows first two letters; with 

exceptions)

Subentries, and sometimes, additional 

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

Kraken

machine-learning based

freely available

deals with font style recognition

result export in ALTO XML format

Steps

image pre-processing

transcription of a training set

application of the trained model to the 

whole content

http://kraken.re/
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Optical Character Recognition (OCR)

Model training: Inclusion of more 

transcribed dictionary columns into the 

training set, until desired precision rate 

reached

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

Infrequent characters not properly 
recognized: Inclusion of additional 14 
columns (where these appear)

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

Significantly better than TXT versions 
available before
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ALTO to Wikitext

ALTO XML format produced by Kraken:

Represents characters, font style, and text box position on page. 

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.

ALTO to Wikitext:

Preserves font style

Line indent represented by 
colon(s)

Anchor template for 
headwords (in draft: first 
word of negative indented 
line starting with correct 
letter)
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Wikiteka (Basque Wikisource platform)

Collaborative validation

of OCR results

Active community

Two-step validation
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Information extraction

<lemma_Spanish> <definition_Spanish>

<TE_Basque> <TE_Latin>
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Information extraction

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.

TEI-Lex0, with (at the time of preparing the dataset) a still limited tagset

Training set: Manual annotation of entry structure on 10 pages.

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

ELEXIFIER results:

Spanish headwords identified with very high precision.

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)

Latin equivalents identified with low precision.

Strategy for improving results:

Use a fully validated transcription (once wikisource community has finished).

Use a full TEI-Lex0 tagset

Manually annotate a larger training set.
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DA / LAR (+ OEH)

BEGI-ORDE (L ap. A; SP, Lar, Hb, H). 
"Lunettes, biserak (Ax)" SP. "Antojos, 
anteojos, begiordeak, beakaiak, 
miserak" Lar. "Begietakoak ou 
begiordeak (SP), lunettes" Dv. "Begi 
ordeak, lunettes; id. begi-orde thailluak 
(Ax)" H. 
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Mapping historical to modern standard spelling (ES, EU)

Spanish

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

Basque

Sequence of regex operations, discussed in Alonso (2021)

examples:

beguiordeac > begiordeak > begiorde

astigarra > astigar

astotua > astotu

LAR DA matching normalized 
lemma-sign

Obsession obsessión obsesion

Hueſſo huesso hueso

Occiſſion occisión occision

Atràs atras atras
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Index of LAR: ES⇨EU

DA (Diccionario de Autoridades) lemmata:

Out of 41,968, 27,825 found in LAR; 4,875 LAR lemmata not found in DA

LAR lemmata and Basque equivalent candidates:

Rule-based extraction:

30,045 unique equivalent candidates for 32,044 Spanish headwords

Machine-learning-based extraction:

27,125 unique equivalent candidates for 29,932 Spanish headwords
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Index of LAR: ES⇨EU

Rule-based headword extraction: 
Headwords connected to wikisource 
navigation anchors
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Index of LAR: ES⇨EU

If a transcription error is found, it can be 
directly corrected (logged into wikisource)
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Index of LAR: EU⇨ES

Reversed dictionary Basque to Spanish:

Spanish equivalents linked to wikisource anchors

Mapping of Basque items to modern Basque dictionaries:

ML extracted Basque items:

38,300 candidates, 11,551 found in modern dictionaries

Rule-based approach:

60,193 candidates, 15,152 found in modern dictionaries
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"attested in"
property, "attested as" 
and "described at 
URL" qualifiers

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

To start with:

Both methods agree, 
and Sarasola cites as 
LAR item

(1,179 lemmata)

POS mapping

Problems with letter H, 
and hyphenization

To be continued...

LAR attestations in Wikidata



 
eLex 2021, Brno

Links

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

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

Transcription guidelines: https://eu.wikisource.org/wiki/Laguntza:Orrialdeen_egoera 
https://en.wikisource.org/wiki/Help:Page_status 

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

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

Eskerrik asko / Thank you!

David Lindemann david.lindemann@ehu.eus
Mikel Alonso mikelalon@gmail.com
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