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OBJECTIVES

▪To present a possible “easy” path to provide and enrich 
technologically less-resourced languages

– Following the aims of the European Language Equality (ELE) 
program

– It is a proposal to enlarge this investigation with more texts and 
non-Indo-European languages

▪To present our outcomes to be tested regarding their 
efficiency and whether they meet the goals



What has been done

▪ Two independent translations of Plato’s Faidon

– Finnish Faidoni by Calamnius 1887

– Basque Faidon by Zaitegi 1975

▪They have been parallelized and automatically annotated 
in Universal Dependencies

• Now we look at the terms “less-resourced language” and “Quasi-parallel”



Less-resourced language

▪European Language Equality

– the mission of the ELE Programme is to achieve language equality in 
Europe by 2030, reducing the technology gap with English and 
addressing the lack of available language data. 

– “Digital Language Equality (DLE): all languages have the technological 
support and situational context necessary for them to continue to 
exist and to prosper as living languages in the digital age.” (Gaspari et 
al., 2023: 43).

– DLE Metric is a measure that reflects the digital readiness of a language 
and its contribution to the state of technology-enabled multilingualism”.

• It considers two-factor branches: technological and contextual



Technological & Contextual factors for 
metrics

▪The technological factors (TFs) include language resources, 
tools, and services listed in the European Language Grid (ELG) 
catalog.

▪The contextual factors (CFs) are based on societal, economic, 
and industrial conditions, and ecosystems of languages, to 
determine the potential for Language Resources and 
Technologies (LRTs), the extent to which a language has a 
context that supports the possibility of evolving digitally or 
not.



Contextual factors: Spanish vs Finnish
https://live.european-language-grid.eu/catalogue/dashboard

https://live.european-language-grid.eu/catalogue/dashboard



Contextual Factors: Finnish, Karelian, 
Basque



TFs: Spanish / Finnish



TFs: Finnish / Karelian / Basque



Parallel vs Comparable Corpora: Quasi-
Parallel?

▪  Type A: Source texts plus translations (L1 > L2). This is the 
parallel corpora, strictly speaking.

▪Type B: The comparability is given by the design of the same 
sampling frame. (L1 + L1’), similar balance and 
representativeness; the same proportions of the texts of the 
same genres, same sampling period, in the same domains, and 
not translations of each other. 

▪A combination of A and B . This also is included in the 
comparable category (McEnery and Xiao, 2018)



Process

▪1) Scanning the printed version and editing the OCR errors 
to have it in a machine-readable format of the Basque text,

▪2) Aligning both texts,

▪3) Standardizing the Basque version,

▪4) Annotating both texts, original Finnish and standardized 
Basque.
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Digitizing: the process

▪ 1) Transform the hard copy text into txt: scanning and OCR reading

▪ 2) Process the txt: find clusters of the misread tokens (Word Smith Tools 8. Scott, Michael, 
2021); hyphens are part of the token.

▪ 3) Extract the list of tokens, including the frequencies, to single out OCR mistakes from 
recurrent forms. 

▪ 4) Organize the tokens alphabetically
– The errors should be in the least frequent words, 

– the character sequences should cluster around the more frequent correctly read words.

▪ 5) Create the concordances per token and break the concordances alphabetically for each 
key token 

– We needed a wider context than single words to disambiguate homo-form cases. 

– Locate the reference in the .txt text, 

– Keep the scanned text also available to visually double-check the token.

▪ 7) Evaluate the speed of correction in a sample time, i.e., one hour of work.
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Digitizing: the dictionaries

▪Rationale:

– Create a dictionary of systematic 
OCR errors

• It could be used for same typeface with 
more texts.

▪Outcome:

– The corrected original text

– A golden rule

Author of the presentation, Name of the event
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Alignment

▪The leading intuition: to create ”fake” Translation 
Memories using CAT aligners (TM).

▪The problem: the segmenting algorithms look at 
punctuation and string length

▪The solution: manual aligning combining CAT tools, 
Aligners, and direct and inverse automatic translation

– Content based aligning

▪The question: is the product reusable in further texts?
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TMX Editor: the segmentation issue
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Fake Translation Memories with CAT 
systems: OmegaT
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Recovery by Livedocs (memoQ)
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Content based manual alignment
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Beyond punctuation and string length
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Standardization

▪The Basque text was produced before the adoption of a written 
standard.

▪The NLPs work usually only with modern spelling

– Using original (pre-standard) spelling brings annotation errors.

▪The “standardizer” has two components:

– 1) a dictionary of non-lemmatized occurrences built by hand

– 2) the language-independent program: it substitutes the tokens in 
the input text by reading the dictionaries and creating a new output 
text. 



Dictionaries (1)

▪ Problem: how to discriminate and extract those tokens that 
need to be standardized reliably and systematically

– Are the spell-checkers enough?

▪ Procedure:

– When the actualization is obvious, we add directly the standardized 
token in the chart, helped by the spelling corrector Xuxen (IXA group)

– When there is a doubt check it in the Basque Language Academy 
dictionary (Euskaltzaindiaren Hiztegia, n.d.);

– When the word does not appear in the Basque language academy, just 
“trust the text”.



Dictionaries

▪The tokens are not lemmatized 
intentionally

– For possible loses in grammatical 
information (multi word items, etc.)

– What is possible vs. probable in 
language

• Eventually the number of tokens will 
stabilize.

• The substitution by rules can be prone to 
errors.



Sorting tokens by lenght
WORD2 WORD3 # occurs Length 

armoni-gabekoarekin harmonia gabekoarekin 1 19 

erakutsi-aaleginean erakutsi ahaleginean 1 19 

gorputz-inarkunetan gorputz inarkunetan 1 19 

biotz-pozgarritzat bihotz pozgarritzat 1 18 

eztirautenetaruntz ez dirautenetarantz 1 18 

iauretxe-lapurreta jauretxe lapurreta 1 18 

litzatekenearenera litzatekeenearenera 1 18 

adierazi-bearrean adierazi beharrean 1 17 

armoniagabearekin harmonia gabearekin 1 17 

bildurgarri-ezago beldurgarri ezago 1 17 

ta eta 568 2 

Ta Eta 62 2 

oi ohi 23 2 

il hil 22 2 

au hau 21 2 

an han 16 2 

io jo 10 2 

ar har 9 2 

An Han 3 2 

oe ohe 2 2 

as has 1 2 

eo eho 1 2 

Il Hil 1 2 

Io Jo 1 2 

Oi Ohi 1 2 

 

▪To avoid errors:

– Substitution could happen inside 
the token, if using rules



The ”inclusive standardizer”

▪The program should perform these tasks:

– 1- To sort the extracted list of tokens of the dictionary by 
decreasing number of characters, from the largest word (e.g. 
“zuzengabeagoarengandik”) to the shortest (e.g. “jo”).

– 2-To find the token of the left column of the dictionary in the text 
and substitute it with the correspondent token of the column in 
the right.

– 3- To repeat this process until no more instances of the left 
token are found in the plain text.



The program

▪The steps the program should take are these:

– Open the CSV file and read it into a dictionary where the keys are 
the original words, and the values are the standard words. 

– Open the text file and read it into a string. 

– Loop through the dictionary and use the replace method to 
replace all instances of the original words with the standard 
words.

– Write the corrected text back to the file. 



Universal Dependencies: practical 
analysis

- Askatze honen aurkakorik ez duela egin behar deritza benetan filosofo 
denaren gogoak.

- Aska-tze[verb nominalization] / hau-EN[gen] / aurka-ko[gen-locative]-
rik[partitive] / ez / du[Aux]-eLa[completive-object] / egin / behar / d-eritz-a 
[3 argument defective synthetic verb] / benetan / filosofo / da[Aux]-
EN[relative]-a[det]-rEN[gen] / gogo-a[det]-K[ergative].

- Freeing / this-of[gen] / against-of-(ellipsis)-“any”[part] / not / has-that / do 
/ must / be-lieves / truly / philosopher / is-that[relative]-the-of[gen] / mind-
the[erg]

- The mind of that who is a true philosopher believes that it must not do 
(anything) against this freeing.



Stanza



UDPipe Lindat
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UDPipe/MaltIxa comparison. Lemmas 
and UPoS
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Id Form Lemma1 Lemma2 UPosTag Cate-

gory 

Subcate-

gory 

1 Askatze askatze askatu NOUN ADI ADI_SIN 

2 honen hau hau DET DET DET_ERKARR 

3 aurka-

korik 

aurkako aurkako NOUN IZE IZE_ARR 

4 ez ez ez PART PRT PRT 

5 duela ukan ukan VERB ADT ADT 

6 egin egin egin VERB ADI ADI_SIN 

7 behar behar behar NOUN IZE IZE_ARR 

8 deritza iritzi iritzi VERB ADT ADT 

9 benetan benetan benetan ADV ADB ADB_ARR 

10 filosofo filosofo filosofo NOUN IZE IZE_ARR 

11 denaren izan dena AUX DET DET_ORO 

12 gogoak gogo gogo NOUN IZE IZE_ARR 

13 . . . PUNCT PUNT PUNT_PUNT 
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UDPipes/MaltIxa Features comparison
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Id Form Head1 Head2 DepRel1 Relation 2 Feats1 Feats2

1 Askatze 3 5 nmod xmod _ ADM:ADIZE

2 honen 1 3 det ncmod Case=Gen|Definite

=Def|Number=Sing

KAS:GEN|NUM:S

3 aurkakorik 5 5 obj ncobj Case=Par|Definite=I

nd

KAS:PAR

4 ez 5 5 advmod ncmod Polarity=Neg _

5 duela 6 0 ccomp ROOT Aspect=Prog|Mood

=Ind|Number[abs]

=Sing|Number[erg]

=Sing|Person[abs]=

3|Person[erg]=3|Ve

rbForm=Fin

ERL:KONPL|ASP:PN

T

6 egin 8 7 xcomp xmod VerbForm=Part ADM:PART

7 behar 8 5 compound ncobj Case=Abs|Definite=

Ind

KAS:ABS

8 deritza 0 7 root mw Aspect=Prog|Mood

=Ind|Number[abs]

=Plur|Number[erg]

=Sing|Person[abs]=

3|Person[erg]=3|Ve

rbForm=Fin

ASP:PNT

9 benetan 10 12 advmod ncmod _ _

10 filosofo 12 12 acl ncmod Animacy=Inan|Case

=Abs|Definite=Ind

_

11 denaren 10 10 cop detmod Aspect=Prog|Case=

Gen|Definite=Def|

Mood=Ind|Number

=Sing|Number[abs]

=Sing|Person[abs]=

3|VerbForm=Fin

KAS:GEN|NUM:S

12 gogoak 6 5 nsubj ncobj Animacy=Inan|Case

=Abs|Definite=Def|

Number=Plur

KAS:ABS|NUM:P

13 . 8 12 punct PUNC _ _



Conclusions

▪Outcomes

– Dictionaries:

• Systematized OCR errors with their corresponding corrections

• Standardization dictionaries for that period

– Original text in machine readable format.

– Aligned texts Finnish-(original) Basque

– Aligned texts Original vs Standard Basque

– Automatically annotated texts, Finnish and Basque



▪ If hand-curation is expensive,

– to which extend is this process “an easy path” to enrich less-
resourced languages?

– To which extend are the content based aligned segments 
reusable in other similar future texts of the same domain?

.. And Questions:
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