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PERSIAN TO CZECH DICTIONARY
A Traditional Dictionary in the Era of AI?

Abstract We would like to introduce the results of the ELDI project (Electronic Lexical 
Database of Indo-Iranian Languages, Pilot module: Persian), launched in August 2020. One 
of the aims of the project was promoting the use of technologies in teaching languages. A 
website and a mobile application with the Persian–Czech dictionary were developed as the 
main planned results of the project. A new web-crawled Persian corpus was also created 
through cooperation with Comenius University in Bratislava and it was primarily used for 
the study and validation of lexical data, but it is now also directly linked to both applications 
and is open for use by students, teachers, and researchers in language studies and teaching. 
The participation of teachers from Charles University in Prague in the project will help to 
transfer the project outputs into practical teaching. This article also presents the results of a 
comparison of a dictionary and AI.
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1. Introduction
Persian is a language from the Indo-European language family that is spoken by 
almost 130 million people, mostly in Iran, Afghanistan, and Tajikistan, representing 
the three main language varieties of Persian, referred to as Farsi, Dari, and Tajik, 
respectively. While Farsi and Dari use a modified Arabic script, Tajik is written in 
modified Cyrillic. Although Czech is an Indo-European language as well, combining 
it with Persian in the same text pres;ents an additional (typographic) challenge, as 
these languages differ in the direction of writing.

Our paper introduces some lexicographical and technical aspects of the ELDI Project, 
the aim of which was to launch a Persian–Czech dictionary website and mobile 
application (Vystrčilová et al., 2024a,b) and to promote new methods and technologies 
in teaching non-European languages. In addition, we present one (small-scale) 
experiment aimed at comparing experiences with traditional and AI-driven Persian 
to Czech translation. 

2. The Lexical Data and the Methods Used to Process Them

The main data source for the Persian module of ELDI was a Persian lexical database 
that was originally compiled between 1996 and 2020 and served as the basis for three 
dictionaries that have already been published, two of them in paper form and one on-
line (Vystrčilová, 2002; 2014; 2017). The lexical data originally collected on index cards 
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since 1996 were transferred into a text file and then into an Excel spreadsheet, where 
they were gradually organised into the structure that is described in Tables 1 and 2. 
After the start of the ELDI project in 2020, the data, divided into several packages, were 
transferred to FLEx: FieldWorks Language Explorer (SIL International, 2024.), where they 
were further processed, verified, and extended by a larger research team and shared 
using other tools developed by SIL International (2018): LanguageDepot and FLExBridge.

At the end of the ELDI project in December 2023, a total of 57,317 dictionary entries 
were available in the FLEx database file shared by the project team, while 38,312 
entries were made accessible in the website and the mobile application. Most of the 
entries were taken from previous work (52,199 processed entries plus a wordlist of 
the 24,661 most frequented lemmas) and during the project were subjected to further 
editing and verification.

The target number of entries is 50,000. The state of verification was the only criterion 
used for publication, while the frequency of occurrence of the Persian lemma in the 
mixed language corpora was used just to rank the search results in the ELDI website.

3. Sources of Lexical Evidence
Language corpora have been widely used as the main method for collecting and 
verifying lexical data since the late 1990s: the first ‘home-made’ Persian corpus, 
compiled from the texts of the Hamshahri newspaper – probably one of the first 
Persian open access media published in readable text form and giving readers access 
to the Persian script – was later replaced by UPEC (Uppsala Persian Corpus, Seraji 
et al., 2012) and the Persian section of Open Subtitles (Tiedemann, 2016), using the 
WordSmith Tools corpus manager (Lee et al., 2018; Scott, 2024). In preparation for 
the ELDI project in 2020, we began to use the TalkBank Persian corpus1 (Rasooli 
et al., 2013), which could be accessed from the Sketch Engine website (Kilgarriff 
et al., 2014) until April 2022, when its free use was discontinued following the 
conclusion of the ELEXIS Project. The need for a new Persian corpus, therefore, 
became apparent, and the most straightforward strategy appeared to be to create a 
new web-crawled corpus. 

4. The Persian Web Corpus
During the last decade, the technology for creating corpora from web-crawled texts 
has been standardised. We were able to use FLOSS tools for most of the components 
in the processing pipeline (Baroni & Berdnardini, 2004; Pomikálek, 2011; Suchomel 
& Pomikálek, 2012; Michelfeit et al., 2014), and there were even tools available 
for the morpho-syntactic annotation of Persian texts, such as TreeTagger (Schmid, 
1994), UDPipe (McDonald et al., 2013; Straka et al., 2016), and CSTlemma (Jongejan 
& Dalianis, 2009), all of which were trained on the Seraji UD Treebank (Seraji et al., 
2016; Rasooli et al., 2022). As each of the aforementioned tools has its own specific 
drawbacks, we decided to combine their outputs in the hope of improving the overall 
1 See https://www.sketchengine.eu/talkbank-persian-corpus/; retrieved 21 July 2024.
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quality of the annotations. The Persian web space turned out to be quite rich and 
after just a couple of days of crawling in April 2022 we had managed to create a 
corpus with over three billion tokens (Benko, 2022), which were processed using the 
standard pipeline created in the Aranea corpora Project.2

This corpus is now used by lexicographers as a primary source of lexical evidence 
for writing dictionary entries, and its 100-million sample is also linked to individual 
database entries and offers the user the possibility to view selected entries in the 
context of sentences in the GDEX setting (Kosem et al., 2019) or to study them in more 
detail using the NoSketch Engine3 Corpus Manager (Rychlý, 2007; Kilgarriff et al., 2014).

In the ELDI web application, the relative frequencies in the corpus are represented 
graphically with green squares, and the entries’ frequency values are also used as one 
of the criteria for ordering the results of the dictionary search.

5. The Structure of the Lexicographic Data
The data structure is summarised in Figure 1 and Tables 1 and 2. Most of the fields 
come from the source database, but through the collaboration of the project team the 
database is undergoing further processing. In addition to adding the frequency of 
occurrence of the entries (at the lemma level) in the large corpora, especially in the 
newly created Araneum Persicum, more example sentences are included from the same 
source, and each sense definition is assigned to a higher semantic domain according 
to Moe (2012). More attention is paid to sorting the Czech equivalents into sense 
categories and their grammatical characteristics, and the system of notes is unified 
and accompanied by explanations and, for the most part, converted into metadata. 
Complex expressions (collocations, complex predicates, composites, idioms, etc.) 
are analysed and linked to relevant components. Chains considered to be variants 
of the main lexeme, especially stems of irregular verbs, Arabic plurals, complex 
predicates with alternative light verbs, or orthographic or colloquial variants, are 
linked to these lexemes. The participation of a native Persian speaker in the project 
editorial team has contributed significantly to extending the database with idioms 
and colloquialisms and to the verification of the Czech sense equivalents. Each sense 
definition is marked with a verification status, which is used to select data for the 
publicly accessible applications or as a guide for further processing. 

Table 1: Structure of the dictionary entry. A) The headword

No Field Comments

1. Main Headword The basic form of the entry written in Persian script. This is the second priority 
field when sorting according to the Persian alphabet.

2. Variants Items shown as variants include the Present Stem of Irregular Verbs, Arabic 
Plurals, Complex Predicates with Alternative Light Verbs, Spelling and Colloquial 
Variants. The Main Headword and the Variants are represented as interconnected 
independent entries.

2 See http://aranea.juls.savba.sk/guest, http://unesco.uniba.sk/guest; retrieved 21 July 2024.
3 See https://nlp.fi.muni.cz/trac/noske; retrieved 21 July 2024.
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3. Variant Type Converted to FLEx metadata.

4. Pronunciation Transcription of the Headword using the Czech alphabet. It is possible to use the 
pronunciation to search in the web app.

5. Frequency The letters M and T represent the relative frequencies in mixed corpora that 
meet current standards in terms of size, while the letters L and V represent data 
from two smaller corpora: UPEC (containing mostly literally language), and the 
Open Subtitles (spoken language). Six squares represent lexemes with a relative 
frequency > 1,000 ipm, 5 squares > 100 ipm, etc., and up to one square > 0.01 ipm.

6. Components Complex headwords can be divided into components, and seeing the connection 
between the components and complex forms helps the user to understand the 
meaning in the same way that the example sentences do. 

7. Complex Forms Complex Predicates, Collocates, Compounds, Arabic Compounds, Derivatives, 
Idioms, Sayings.

8. Links to 
Concordance

Link to GDEX sentences in a corpus.

Fig. 1: Structure of the entry in the ELDI web application4

Table 2: Structure of the dictionary entry. B) Sense definition and Czech equivalents

No Field Comments

11. Sense Number

12. Grammatical Information Because of the large number of complex forms in Persian we consider 
the entry’s semantic function rather than the part of speech. This field 
is crucial for identifying new senses when importing data into the FLEx.

13. Czech Equivalents 
(Definition in FLEx)

The identified Czech Equivalents are organised in the Sense Definition Field 
in FLEx. They may also contain context notes or indicate prepositional ties. 
Most of the other types of notes (e.g., register notes) were replaced by 
metadata taken from the FLEx lists.

14. Example Sentences Example sentences compiled mainly from language corpora. 

4 Reverse translation of the Czech senses: Sense 1: polite formal behaviour; courtesy ritual, TAʿĀROF; etiquette; 
paying respect; compliments; polite encouraging /inviting, Sense 2: getting to know each other. Complex 
expressions:                               diplomatic protocol,                      Sense 1: to offer, to invite (to enter).
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15. Example Translations Czech translations of the example sentences.

16. Prepositional Ties (Gram. 
Note in FLEx)

Prepositional ties and other grammatical and contextual notes. They 
appear at the beginning of the Definition line.

17. Semantic Domains Semantic Domain Thesaurus (Moe, 2012) created by Ron Moe incorporated 
into the FLEx is used. 

18. Register Notes (Usage  in 
FLEx)

Note on usage in a specific register chosen from the FLEx list Usage.

19. Hyperlinks to External 
Sources

Hyperlinks to external sources such as encyclopaedias, e.g., Wikipedia: The 
free encyclopedia (2024) or Encyclopædia Iranica (Yarshater et al. 1996–).

20. Cross-references References to related words or concepts within the dictionary, presenting 
links between synonyms, etc. (See Fig. 3)

There are other hidden fields in the lexical database that are used, for example, to 
facilitate the work of the editorial team and to select data for public presentation 
(Status), to set the alphabetical order or to prioritise search results during the search 
process (Lexeme Form, Reversals, and Allomorphs), to record sources of study and to 
verify the particular entry (Bibliography), and to record the history of data processing. 
The English equivalents were originally used only as a supplementary method of 
verifying the senses (comparing the English translation from Persian and from Czech), 
but it is now possible to search data using the sense definitions in English and using 
the English semantic domains in an advanced search.

6. Data Conversion 
The validated data are exported from FLEx to the LIFT standard and then transformed 
into TEI Lex-0 format (Tasovac et al., 2024), which is being developed as a specialised 
version of the TEI standard for dictionaries. TEI Lex-0 is being developed by the 
DARIAH Working Group on Lexical Resources (2024).5 One goal of this standard is 
to capture different lexicographic practices in a uniform way and to allow for their 
comparison and for the mutual linking of existing dictionaries.

For sharing with other applications, the FLEx program exports data in its own XML 
format (Zook, 2015), with one of the options being the LIFT6 (Lexicon Interchange 
FormaT; SIL International, 2024b). The conversion from LIFT format to the TEI Lex-
0 standard is fully automated, programmed in the XProc 3.0 programming language 
(XProc 3.0: Specifications, 2024). The MorganaXProc-IIIse application (Berndzen, 
2024) is used to run it. The program converts elements of the LIFT format to 
corresponding elements of the TEI Lex-0 standard, assigns entries and senses with 
unique identifiers, and converts semantic category definitions (Moe, 2012) stored in a 
separate file to the <taxonomy> element in the header of the TEI Lex-0 document, etc. 
It also generates auxiliary data that the web application uses to present the dictionary, 
such as translations of data from the meta-language or SVG files, to represent the 
frequency of lemmas in the corpora. 

5 See https://github.com/DARIAH-ERIC/lexicalresources; retrieved 21 July 2024.
6 See https://github.com/sillsdev/lift-standard; retrieved 21 July 2024.
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The web application uses the XML database eXist-db (eXist Solutions, 2024) version 
6.2.0. It comprises two separate components: one is designed for storing and 
indexing lexicographic data, the other provides access to the stored data through 
a user interface (web application) and a programming interface (REST API). Both 
components were created using the TEI Publisher 8.0 framework (e-editiones, 2024)7 
and were later upgraded to version 9.0.8 This framework makes it possible to create 
the basic skeleton of the web application with common features, such as a full-text 
search, the option to browse a document by sections, or the ability to customise the 
appearance of the presented text using an ODD document.9 This basic skeleton of 
the web app can be extended using custom functions (in the XQuery programming 
language) or components (web pages, JavaScript functions, Web Components.10 TEI 
Publisher and related tools use open source code that can be modified.

Among the tools and features of the web application, the following are particularly 
useful: sorting search results according to the frequency of occurrence of a given 
lemma, facets enabling the further filtering of search results, superior semantic 
domains, the hypertext linking of all entries with the new Persian corpus, the 
mutual linking of orthographic or grammatical variants, components with complex 
expressions, and, for selected entries, hyperlinks to external encyclopaedic resources.

We paid great attention to the storage of lexicographic data and their indexing. The 
database contains many indexes in order to make the data and metadata efficiently 
searchable. The Persian–Czech dictionary in TEI Lex-0 format occupies 120 MB in 
one file. Indexing such a large file proved to take a disproportionately long time in 
the order of dozens of hours. This time was reduced by splitting the entire dictionary 
into separate files, with one file containing one entry. The data were uploaded to the 
server as a zip file, which also reduced the amount of time required to update the data.

The indexes and their evaluation during query processing affect what data are 
displayed in the first position as search results. Therefore, for example, when 
searching for a definition, the resulting score, which will affect the ranking of the 
results, is constructed based on several criteria scores: a) the frequency of the lemma 
in the new Persian corpus; b) the position of the searched equivalent in the meaning 
(equivalents at the top have higher relevance); c) the order of the sense in the entry, 
and d) the uniqueness of the sense (in which band among all the senses the search 
term is located).

The source code of the applications referred to above (the conversion of lexicographic 
data into the TEI Lex-0 standard and two eXist-db modules for data storage and 
indexing, as well as the user and programming interface) are freely available in the 
GitHub repository (Lehečka, 2024a-c).

7 See https://github.com/eeditiones/tei-publisher-app/; retrieved 21 July 2024.
8 Based on our experience working with the Electronic Database of Indo-Iranian Languages, we created a 
specialised version that offers features specific to dictionary data: TEI Lex-0 Publisher (Lehečka, 2024d).
9 ‘One Document Does It All’ (Text Encoding Initiative, 2024).
10 Web Components for TEI Publisher (2024), Mozilla (2024).
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7. Enhancing Persian and Czech Translation: An Experiment 
Comparing the ELDI Persian–Czech Dictionary and ChatGPT 4
The integration of the ELDI Persian–Czech Dictionary (FaCsDict) into educational 
frameworks and translation practices marks a significant advancement in language 
pedagogy and translation precision. This part of the paper delves into the profound 
impact of this integration, offering a small-scale analysis of translations using FaCsDict 
versus those generated by OpenAI’s ChatGPT 4. The objective is to illuminate the 
capabilities and limitations of contemporary AI technologies in translating Persian 
and Czech and to demonstrate how these tools, when combined with human expertise, 
can refine translation methodologies and enhance educational outcomes.

The ELDI project is designed to address the underrepresentation of languages 
such as Persian and Czech in major lexical databases (LDBs). Many existing LDBs 
prioritise dominant languages like English, leading to a diminished capacity to 
represent culturally specific words and expressions in less widely spoken languages. 
By converting traditional dictionary data into a comprehensive Persian-based lexical 
database using FLEx software, ELDI ensures a detailed and accurate representation 
of linguistic diversity. This transformation facilitates the preservation and effective 
translation of culturally specific terms, which is consistent with the goals of improving 
linguistic representation, as discussed, for example, by Giunchiglia et al. (2023).

7.1 The Efficiency and Contextual Appropriateness of ChatGPT 4
AI language models, including ChatGPT 4 (OpenAI, 2024), are highly proficient at 
generating translations rapidly, making them ideal for large-scale translation projects 
and real-time translation requirements. These models leverage advanced algorithms 
to consider the text’s context, producing translations that are not only fast but also 
more accurate and contextually appropriate. Recent advances in AI translation models 
have significantly enhanced multilingual text generation and understanding.

However, despite these advances, AI models often lack the nuanced understanding 
and cultural sensitivity that human translators possess. This deficiency can lead to 
potential inaccuracies or misinterpretations, especially in the case of specialised 
or technical terminology if their training data are not exhaustive (Grassini, 2023). 
Additionally, AI models often translate through an intermediate language, typically 
English, before converting the text into the target language. This process can introduce 
compounded errors, affecting both the intermediate English translation and the final 
output. For example, in practical translation tasks from Persian to Czech, it has been 
observed that AI systems may produce misleading or incorrect expressions in the 
Czech output due to inaccuracies introduced during the English intermediary stage. 
Such limitations underscore the necessity of integrating human expertise to refine 
and verify translations, ensuring cultural and contextual accuracy. Below is a sample 
that illustrates the compounded errors that can occur when AI models translate from 
Persian to Czech through an intermediate English stage, highlighting the need for 
human verification. 
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The specific instance involves the translation of the Persian compound verb نتخیرلد
[del rīkhtan], meaning ‘to get scared’, which was inaccurately rendered. The English 
translation is acceptable, though not entirely accurate, but the Czech translation is 
misleading, as it is almost a literal rendition of the English version without considering 
Czech sentence structure and semantic nuances. The error lies not only in the translation 
of the idiom (lit. heart drop) into Czech but also in the rendition of the sentence structure 
into Czech. In Czech, the sentence actually means that the person is afraid that his father 
might come for him in the afternoon, rather than being afraid that his father won’t 
come and he will be left alone. The correct translation in Czech is shown in footnotes.

Sample Translation Issue: The following screenshot from ChatGPT 4 demonstrates 
the compounded errors: 

Fig. 2: Screenshot from ChatGPT 4 demonstrating the compounded errors.

To address these issues, the FaCsDict provides a correct translation directly from 
Persian to Czech, ensuring accurate and contextually appropriate translations. The 
FaCsDict approach bypasses the intermediate English translation, reducing the 
potential for compounded errors:

Fig. 3: Translation of the Persian idiom                   (lit. ‘heart sink’ by FaCsDict)11

11 Reverse translation of the Czech senses: to get scared; to be worried; to make the heart flutter with fear; to freak 
out; to fear; to worry. Example: She was scared, what if her dad doesn’t pick her up from school in the evening? I 
hate being just his temporary wife and always living in fear that he will leave me for another woman.
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7.2 Challenges in Translating Polysemy and Idioms
One of the critical challenges in translation is handling polysemy and idioms 
effectively. AI models like ChatGPT 4, while proficient in generating coherent text, 
often struggle with these subtleties, leading to translations that may lack the depth and 
cultural accuracy required for literary texts. This challenge is evident in translations 
involving expressions with multiple meanings or idiomatic nuances.

For instance, ambiguities or inaccuracies often occur with grammatical constructs 
related to these issues, as exemplified by the Persian expression          وردن[āb khordan], 
which literally means ‘to drink water’. In Persian it also has a range of figurative 
meanings, which ChatGPT 4 captured in limited and incorrect ways. While the literal 
translations were accurate, all the figurative examples in Persian were incorrect, 
and their English translations were likewise inaccurate. In this case, the error made 
by ChatGPT 4 was more profound and problematic. ChatGPT 4 provided several 
example sentences by using an existing Persian idiom   ندرو آ لثم [mesl-e āb khordan] 
and (easily) omitting the connection لثم [mesl] (like/as), without which the phrase 
is meaningless in Persian. Consequently, all the example sentences in Persian are 
incorrect, even though they seem to provide a comprehensive linguistic sample of the 
idiom studied. Additionally, while the literal translations were accurate, the figurative 
meanings that ChatGPT 4 presented in Persian were limited and incorrect. As a result, 
boththe figurative examples in Persian and their English translations were inaccurate.

Fig. 4: Screenshot of the ChatGPT 4 translation of the phrase ندروخ بآ

FaCsDict addresses these complexities by providing contextually rich examples and 
detailed semantic classifications, ensuring that each word’s nuanced meanings are 
accurately captured and translated. This capability is demonstrated in the following slide, 
which showcases FaCsDict’s effectiveness in accurately translating figurative expressions, 
highlighting its handling of polysemy and idiomatic phrases compared to AI translation.
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Fig. 5: Translation of the verb/idiom ندروخ بآ and related complex expressions by FaCsDict12

The integration of human expertise is crucial for overcoming the limitations of 
AI translations. While AI models are adept at handling large volumes of text and 
providing quick translations, human translators bring the essential skills of cultural 
sensitivity and contextual understanding. This combination is especially important 
for languages with less representation in AI training datasets, like Persian and 
Czech. For instance, idiomatic expressions and nuanced grammatical structures 
often require a deep understanding of both the source and target cultures, which 
AI models might not fully possess due to their reliance on statistical patterns rather 
than lived cultural experiences.

AI models, including ChatGPT 4, are utilised for initial, preliminary translations 
because of their speed and contextual capabilities. However, the refinement process 
is supported by FaCsDict, which provides contextually rich examples and detailed 
semantic classifications. This hybrid approach ensures both efficiency and accuracy, 
preserving the literary quality of the translated text by accurately capturing the 
nuanced meanings of polysemous terms and idiomatic expressions. While this hybrid 
approach ensures both efficiency and accuracy, preserving the literary quality of the 
translated text by accurately capturing the nuanced meanings of polysemous terms 
and idiomatic expressions, it should be noted that FaCsDict is still under development 
and continually being improved. Additionally, using corpus tools is highly effective 
for verifying the correctness of idiomatic meanings. 
12 Reverse translation of the Czech senses: 1. to drink (water). 2. to originate (from); to come from. Example: I don’t
know where the rumours are coming from. 3. to cost. The trip cost me a fortune. Complexes: a) watering hole; 
trough for watering cattle, b) simple; easy; like nothing; a piece of cake.
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8. Conclusion
During the ELDI project, a Persian–Czech Database containing some 52,000 processed 
entries compiled over the period 1996–2020 was imported into a shared FieldWorks 
Language Explorer file and further extended, modified, and verified by the project team. 
Over 38,000 dictionary entries chosen by the status of verification were converted into 
two publicly accessible applications in June 2024: a website using TEI Lex-0 based on 
TEI Publisher and a mobile app based on Dictionary App Builder. The following features 
are considered to be its top advantages: content rich in idioms; the direct linking of 
dictionary entries to GDEX sentences in the corpus Araneum Persicum; solutions to 
some of the intricacies of Persian orthography; and the inclusion of frequency data to 
improve the search methods and the ordering of results; the semantic domains assigned 
to each sense definition, which in combination with the facets (Figure 3 right) and search 
tools provide users with new ways to explore vocabulary and organize the lexical data. 

Significant side results of the ELDI project are a new Persian language corpus 
called Araneum Persicum and software based on TEI Publisher that is ready for use 
with other languages. The use of the project results in the teaching of languages 
is being promoted by the team members at Charles University. Based on a small-
scale experiment, the most effective method for educational purposes and translation 
practices (demonstrated through the example of a literary text in Persian and Czech) 
involves leveraging the strengths of both AI models and the FaCsDict. The key 
members of the team are continuing to collaborate on further editorial work as well as 
consulting on further modifications of the language corpus and the web application.
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