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The Problem With Digraphia

Mutual intelligibility between standard 
varieties is extremely high in spoken form, but 

falls to zero in written form

Tajikistan has ~10 million Persian 
speakers who cannot access any written 

media from the rest of the 
Persian-speaking world (~100 million)
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FarsiTajik



Challenges in Transliteration

•Vowels are often 
unwritten and ambiguous

Perso-Arabic 
script is an 

(impure) abjad

•Phonetic
Tajik-Cyrillic 

script is an 
Alphabet
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Example: “I read the book”
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من کتاب را خواندم

mn ktobro xwondm

ман китобро хондам

man kitobro xondam

Farsi Tajik



Challenges in Transliteration

Perso-Arabic script does not implement case, Cyrillic does
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М м م 
Several syllables and letters have one rendering in Tajik, but 

several in Farsi

ز
ذ

ض
ظ З з



Previous Work
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3.1- FST (Megerdoomian and Parvaz, 2008)

3.2 - Math-based (Graschenko et al., 2008)

3.3 - Statistical (Davis, 2008)

3.4 - Transformer (Seredkina, 2024)

3.5 - Transformer (Merchant and Tang, 2024)

3.6 - Transformer (SadraeiJavaheri et al., 2024)

All have at least one issue!
● one direction only (Tajik-to-Farsi)
● very different datasets (Ex: poetry vs. news)
● lack of comprehensive and comparable 

metrics (Ex: only BLEU, only CER, etc.)
 



ParsTranslit (2025)
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Resolves all of these issues!
● 1st model to use ALL available datasets 
● Directly comparable metrics across 

models, text genres, indiv. datasets
Also contributes 2 new datasets:

○ Entity names (Sälevä and Lignos, 2024)
■ Never been evaluated before

○ New version of the Masnavi
■ Replaced version by Seredkina (2024) 
■ Misalignments manually checked by L2 speaker (Presenting 

Author)

Utilizes contextual markers as seen in 
Arabizi transliteration (Shazal et al., 2020)



Domains & Datasets
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● Poetry
○ Shahnameh (SadraeiJavaheri et al., 2024)

○ Masnavi (ParsTranslit)

○ Assorted Poetry (Seredkina, 2024)

● Prose
○ Blogs from ParsText (Merchant and Tang, 2024)

○ Assorted Prose (Seredkina, 2024)

■ includes BBC articles

● Proper Names
○ Subset of ParaNames (Sälevä and Lignos, 2024)

● Dictionary(Seredkina, 2024)



Model Training Setup
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● Fairseq transformer model
● 80/10/10 split on each dataset
● Addition of contextual tokens

○ inspired by Arabizi transliteration
(Shazal et. al, 2020)

 шоҳи мо                     @ ш о ҳ и $ _ @ м о $

@ ش ا ه $ _ @ م ا $                           شاه  ما   



Evaluation Method
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Compared ParsTranslit output with: 

Model Model Description

(Merchant and Tang, 2024)
Label: DP

Our previous bidirectional model 

grapheme-to-phoneme model

(Seredkina, 2024))
Label: TG2FA

Unidirectional (Tajik-to-Farsi)

SadraeiJavaheri et al. (2024) Bidirectional model 

only trained on Shahnameh (poetry) dataset

(metrics as reported in their paper)



Model Results (Farsi        Tajik) 
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● ParsTranslit outperforms across all metrics and genres



Model Results (Tajik        Farsi) 
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● ParsTranslit outperforms but other models show train-test contamination



Model Results (Shahnameh)
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● ParsTranslit exhibits similar Tajik-to-Farsi performance 
despite more data, suggesting gains from addtl. data plateau



Key Trends
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● Entity names are the biggest challenge for all models

○ particularly for those that have never seen this data

● Prose is harder than Poetry

● Tajik-to-Farsi is easier than Farsi-to-Tajik 

● Removing whitespace improves Acc% in both directions 



Main Takeaways
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● Tajik-Farsi transliteration is not a uniform task

○ Some genres of text are easier to transliterate than others

● ParsTranslit’s performance proves is currently the only 

available model able to handle a wide variety of texts in both 

directions

● Readily able to produce understandable, if not perfect, 

transliterations in all contexts



Example Model Output (Farsi to Tajik)
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Script Example Sentence (errors 
highlighted)

Farsi (input)  زوندرمان معتقد است کھ این از نخستین موارد کاربرد واژه

تاجیک بھ معنای ایرانی مسلمان است

Tajik (output) завандармони муътақид аст ки ин аз нахустин 

мавориди корбурди вожаи тоҷик ба маънои эронӣ 

мусалмон аст

Tajik (reference) зундерманн муътақид аст ки ин аз нахустин мавориди 

корбурди вожаи тоҷик ба маънои эронии мусалмон аст



Example Model Output (Tajik to Farsi)
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Script Example Sentence (errors 
highlighted)

Tajik (input) зундерманн муътақид аст ки ин аз нахустин мавориди 

корбурди вожаи тоҷик ба маънои эронии мусалмон аст

Farsi (output)  زندرمن معتقد است کھ این از نخستین موارد کاربرد واژه

تاجیک بھ معنای ایرانی مسلمان است

Farsi (reference)  زوندرمان معتقد است کھ این از نخستین موارد کاربرد واژه

تاجیک بھ معنای ایرانی مسلمان است



Example Model Output (Farsi to Tajik)
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Script Example Sentence (errors highlighted)

Farsi (input) ما در حوزهی ادبی و فرھنگی بسیار کوشیدهایم

Tajik (reference)
(alternative transliteration highlighted)

мо дар ҳавзаи адабиву фарҳангӣ бисёр 

кӯшидаем

Tajik (output)
(alternative transliteration highlighted)

мо дар ҳавзаи адабӣ ва фарҳангӣ бисёр 

кӯшидаем



Future Work
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● Major:
○ Develop task-specific testing methods

■ Stop penalizing valid alternative transliterations
● Ex: ‘و’ can become ‘у’, ‘ва’, ‘ву’, all meaning ‘and’

■ Measure model’s ability to detect Ezafe

○ Investigate model errors to find deeper patterns, if any
○ Make tool available! Receive user feedback

● Minor:
○ Refine entity names dataset



Github

22
https://github.com/merchantrayyan/ParsTranslit

https://github.com/merchantrayyan/ParsTranslit
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