The Dynamics of Meaning: Towards the
Evaluation of Diachronic Semantic Drift
in Sinhala Language

Progress Review 2

Presented By Nevidu Jayatilleke
Reg No: 25802/C

Supervised By Dr. Nisansa de Silva



Agenda

e Introduction

° ‘ e Recap of the Previous Review

e Completed Research Progress

o Summary of Papers Published, Presented and Submitted

‘ ‘ O SiDiaC—V.2.0

e Ongoing and Planned Work

o SiDiaC-v.2.5 (Ongoing)

o Semantic Drift Analysis using SiDiaC-v.2.5 (Ongoing)
‘ o SiDiaC-v.3.0 (Planned)

o Semantic Drift Analysis using SiDiaC-v.3.0 (Planned)

e References




Recap: What is Semantic Drift?

e The concept of semantic drift refers to a change in the meaning of certain words for a
variety of reasons and in different contexts.

e In technical terms, it involves a shift in a word’s position within the latent space.

Semantic Drift

Synchronic Diachronic

semantic sense changes across domains [1] semantic sense changes across time [1]

[1] Schlechtweg, D., Hatty, A., Del Tredici, M. and im Walde, S.S., 2019, July. A Wind of Change: Detecting and Evaluating Lexical Semantic Change across Times and Domains. In Proceedings of the 57th Annual Meeting of the Association for
Computational Linguistics (pp. 732-746).



Recap: Diachronic Semantic Drift

e Semantic drift is primarily identified in diachronic studies, highlighting the evolution of

meaning over time.

A well-known example is the transformation
of the word “gay,” which has shifted in meaning from cheerful > homosexual over the years [2]
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[2] Beinborn, L. and Choenni, R., 2020. Semantic Drift in Multilingual Representations. Computational Linguistics, 46(3), pp.571-603.
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Summary of the Work Presented during the
Previous Progress Review.
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Previous Progress Review Work

e The entire focus of the progress was on creating a Sinhala Diachronic Corpus (SiDiaC-v.1.0).

e The research update consisted of two main phases (followed by research paper
submissions for each):

ldentifying the best OCR engine to Acquiring literary works spanning
extract text from scanned documents. multiple centuries.

PACLIC 39




Conclusion of the Comparative Analysis (Paper 1)

e \We conducted a zero-shot comparative analysis on Sinhala and Tamil OCR engines.

e We identified Surya [3] as the best-performing OCR engine for Sinhala and Document Al [4]
as the best for Tamil (we presented an original synthetic dataset for Tamil).

e When evaluating the overall results for both languages, the Document Al and Cloud Vision
API [S] have achieved very similar outcomes, ranking first and second, respectively.

J Jaided
Go gle Vision API

e This comparative study was compiled as a research paper and accepted at RANLP 2025 as a
long paper [6].

[3] Vikas Paruchuri, & Datalab Team. (2025). Surya: A lightweight document OCR and analysis toolkit.
[4] Google Codelabs. (2020). Optical Character Recognition (OCR) with Document Al (Python) | Google Codelabs. [online] Available at: https://codelabs.developers.google.com/codelabs/docai-ocr-python#0 [Accessed 17 Apr. 2025].
[5] Google Cloud. (2019). Detect Text (OCR) | Cloud Vision APl Documentation | Google Cloud. [online] Available at: https://cloud.google.com/vision/docs/ocr.

[6] Jayatilleke, N. and De Silva, N., 2025, September. Zero-shot OCR Accuracy of Low-Resourced Languages: A Comparative Analysis on Sinhala and Tamil. In Proceedings of the 15th International Conference on Recent Advances in Natural Language
Processing-Natural Language Processing in the Generative Al Era (pp. 471-480).



SiDiaC-v.1.0: Sinhala Diachronic Corpus (Paper 2)

e The first phase of the created Sinhala Diachronic Corpus, covers a historical span from the
5th to the 20th century CE.

e SiDiaC [7] comprises S8k words across 46 literary works, which comfortably passes the
53,000 token count of FarPaHC for Faroese [8], which is in the same language resource
category as Sinhala according to Ranathunga and De Silva (2022) [9].

e [t was annotated based on the written date or period of the literature.

e The methodology involved identifying books, followed by several filtration steps up to
creating metadata files.

[7] Jayatilleke, N. and de Silva, N., 2025. SiDiaC: Sinhala Diachronic Corpus. arXiv preprint arXiv:2509.17912.

[8] Rbgnvaldsson, E., Ingason, A.K., Sigurdsson, E.F. and Wallenberg, J., 2012, May. The Icelandic Parsed Historical Corpus (IcePaHC). In LREC (pp. 1977-1984).

[9] Ranathunga, S. and De Silva, N., 2022, November. Some Languages are More Equal than Others: Probing Deeper into the Linguistic Disparity in the NLP World. In Proceedings of the 2nd Conference of the Asia-Pacific Chapter of the Association for
Computational Linguistics and the 12th International Joint Conference on Natural Language Processing (Volume 1: Long Papers) (pp. 823-848).



SiDiaC-v.1.0: Sinhala Diachronic Corpus Contd.

. . . >We identified written dates from a detailed book on Sinhala literature
Identifying books in Natlib 4 that covers information from Sinhala's inception up until 1994 CE [10].
Acquiring Scanned Copies by

! .Ilism ved due to Copyright Filtering
o o Identified Books from Natlib The analySiS showed Surya as the
Annotation by Written Dates |—/ 2 —— best OCR engine, but we found
o Document Al OCR provided more
accurate results in realistic
. . conditions compared to the
Filter based on Copyrlght Laws T synthetic ones used in the analysis.

6
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Text Extraction using OCR

The post-processing includes correcting the following text formatting
)issues: Spacing Errors, Multi-column Text, Misplaced Words/Phrases,
‘ Paragraph and Line Indentation, Removal of Seal Context, and Page

Post-processing Extracted Text Number Removal.

>The metadata files contain information such as the title and author

names in both Sinhala and romanised forms, as well as the genre, issue
date, written date, and the OCR confidence level for each particular
book.

Creating Metadata Files

[10] Sannasgala, P., 2015. Sinhala Sahithya Wanshaya. Colombo: Lake House Book.



Let's Discuss the Progress of Research after
the Previous Evaluation.
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Updated Related Works

The Scraping-Bys

Category 1

DACON —

—

—

—.

Corpus Language Size

DACON [13] Newar ~20k
IcePaHC [8] Icelandic ~1 mil
FarPaHC [8] Faroese ~53k
SiDiaC-v.1.0 [7] | Sinhala ~58k
SiDiaC-v.2.0 Sinhala ~245k
LatinISE [14] Latin ~13 mil
DIAKORP [15] | Czech ~4 mil
SCGC [16] Swedish ~1 bil
CNC [17] Chinese ~541k*
ARCHER [18] English ~3.3 mil
DTA [19] German ~155 mil
GerManC [20] | German ~800k
COHA [21] English ~410 mil
PPCHE [22] English ~4.5 mil

The Rising Stars The Underdogs The Winners
Category 3 Category 4 Category 5
lcePaHC LatinISE __ @ DIAKORP ——fl Chinese News Corpus (CNC)
FarPaHC —f] Swedish Culturomics —8 ARCHER
SiDiaC-vi.0 Gigaword Corpus (SCGC) —fl] DTA
SiDiaC-v.2.0 —f] GerManC
—f] COHA
{—8 PPCHE

The language categorisations introduced by Joshi et al. (2020) [11] were further updated by Ranathunga and de
Silva (2022) [?] based on data resources, which were used to classify the corpora identified during the literature

review.

It is important to note that existing corpora vary significantly in size. For example, the FarPaHC [8] contains about
53,000 words, while the COHA [21] has approximately 400 million words.

The size of a corpus is influenced not only by the textual resources available for a given language, but also by the
level and quality of annotation provided within the corpus [12].

We identified 80 corpora with their respective sizes and the language classes during the literature review
conducted for SiDiaC-v.2.0.

[8] Régnvaldsson, E., Ingason, A.K., Sigurdsson, E.F. and Wallenberg, J., 2012, May. The Icelandic Parsed Historical Corpus (IcePaHC). In LREC (pp. 1977-1984).

[9] Ranathunga, S. and De Silva, N., 2022, November. Some Languages are More Equal than Others: Probing Deeper into the Linguistic Disparity in the NLP World. In Proceedings of the 2nd
Conference of the Asia-Pacific Chapter of the Association for Computational Linguistics and the 12th International Joint Conference on Natural Language Processing (Volume 1: Long Papers)
(pp. 823-848).

[11] Joshi, P., Santy, S., Budhiraja, A., Bali, K. and Choudhury, M., 2020. The state and fate of linguistic diversity and inclusion in the NLP world. arXiv preprint arXiv:2004.09095.

[12] Pettersson, E. and Borin, L., 2022. Swedish diachronic corpus.

[21] Davies, M., 2012. Expanding horizons in historical linguistics with the 400-million word Corpus of Historical American English. Corpora, 7(2), pp.121-157.
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Updated Related Works Contd.
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Log token counts of the existing Diachronic corpora against the log of language resource level calculated by
Ranathunga and de Silva (2022) [9]

e We observe that 102 of the resource level seems to be the soft-cap for the size of the diachronic corpora for any
language class, as shown by the dashed line.

e Note the extremely low-resourced language Slavonic punching way above its weight due to it being included in DIACU
[23], PROIEL [24] and TOROT [25].

[9] Ranathunga, S. and De Silva, N., 2022, November. Some Languages are More Equal than Others: Probing Deeper into the Linguistic Disparity in the NLP World. In Proceedings of the 2nd Conference of the Asia-Pacific Chapter of the Association for
Computational Linguistics and the 12th International Joint Conference on Natural Language Processing (Volume 1: Long Papers) (pp. 823-848).

[23] Cassese, M., Puccetti, G., Napolitano, M. and Esuli, A., 2025, July. DIACU: A dataset for the DIAchronic analysis of Church Slavonic. In Proceedings of the 10th Workshop on Slavic Natural Language Processing (Slavic NLP 2025) (pp. 101-107).

[24] Haug, D.T. and Jghndal, M., 2008, June. Creating a parallel treebank of the old Indo-European Bible translations. In Proceedings of the second workshop on language technology for cultural heritage data (LaTeCH 2008) (pp. 27-34). Prague.

[25] Eckhoff, H.M. and Berdicevskis, A., 2015. Linguistics vs. digital editions: The Tromsg Old Russian and OCS treebank.
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Summary of Papers Published, Presented and Submitted

e The comparative analysis paper titled “Zero-shot OCR Accuracy of Low-Resourced
Languages: A Comparative Analysis on Sinhala and Tamil” was presented and is included in
the proceedings of RANLP 2025.

e The resource paper titled “SiDiaC: Sinhala Diachronic Corpus” was accepted and presented
at PACLIC 2025.

e The dataset proposal compiled by my supervisor, titled “Sinhala Diachronic Corpus”, was
accepted at the Al4Science workshop in collaboration with NeurlPS 2025 as a poster
presentation.

e Aresource paper titled “SiDiaC-v.2.0: Sinhala Diachronic Corpus Version 2.0” was submitted
to LREC 2026 and is currently awaiting notification of acceptance.

100107
00 Uo,o
The 39th Pacific Asia Conference on
i Computation

LREC 2026
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SiDiaC-v.2.0

e SiDiaC-v.2.0 is the largest comprehensive Sinhala Diachronic Corpus to date, covering a
period from 1800 CE to 1955 CE in terms of publication dates, and a historical span from the
5th to the 20th century CE in terms of written dates.

e The corpus consists of 244k words across 186 literary works that underwent thorough
filtering, preprocessing, and copyright compliance checks, followed by extensive post-
processing.

e Additionally, a subset of 60 documents totalling 70k words was annotated based on their
written dates.

e SiDiaC-v.2.0 was developed using informed practices from other corpora, such as FarPaHC
[8], SiDiaC-v.1.0 [7], and CCOHA [26]. It emphasises syntactic annotation and text
normalisation, which reflect the low-resource status of Faroese [?] and the cleaning
strategies of CCOHA.

[7] Jayatilleke, N. and de Silva, N., 2025. SiDiaC: Sinhala Diachronic Corpus. arXiv preprint arXiv:2509.17912.

[8] R6gnvaldsson, E., Ingason, A.K., Sigurdsson, E.F. and Wallenberg, J., 2012, May. The Icelandic Parsed Historical Corpus (IcePaHC). In LREC (pp. 1977-1984).

[9] Ranathunga, S. and De Silva, N., 2022, November. Some Languages are More Equal than Others: Probing Deeper into the Linguistic Disparity in the NLP World. In Proceedings of the 2nd Conference of the Asia-Pacific Chapter of the Association for
Computational Linguistics and the 12th International Joint Conference on Natural Language Processing (Volume 1: Long Papers) (pp. 823-848).

[26] Alatrash, R., Schlechtweg, D., Kuhn, J. and Im Walde, S.S., 2020, May. CCOHA: Clean corpus of historical American English. In Proceedings of the twelfth language resources and evaluation conference (pp. 6958-6966).
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Data Filtration of SiDiaC-v.2.0

e SiDiaC-v.1.0 filtered data, selecting only 46 books from 221 scanned copies, and the date annotations are based on a

single resource.

e A crucial step in this process involved applying a written date annotation, which eliminated 168 out of the original 233

books from the identified literature.

e Some corpora, like PROIEL [24] and TOROT [25], annotate texts via manuscript dating, while others, such as COHA and
RSC [27], mainly use publication years. COHA [21] also considers authors' lifespans when applicable.

Books with Known Written Dﬂates.-

r

Identified Books from Natlib
227
™~

59
y
//’
Written Date not Available
162

Accepted after Copyright Filtering
46

Removed due to Copyright Filtering
"3

— Scanned Copy not Available

6

)

Scanned by

Natlib
(12)

N

ldentified
Books
(239)

Scanned

by

SiDiaC-v.1.0

(221)

Unique
Books
(226)

Scanned
Books
(233)

Sinhala'f:>

Accepted (186)

Public Books
%Z:s;”[>(188) [fl> Contain Only Tables (2) [

(206)

>
&

&

Non-Sinhala (18) C

Copyrighted (20) [

>
> o

Naming Convention-based Duplicates (7) [

0

No Scanned Copy (6) C

VYV VYV YV

Rejected (53)

[21] Davies, M., 2012. Expanding horizons in historical linguistics with the 400-million word Corpus of Historical American English. Corpora, 7(2), pp.121-157.
[24] Haug, D.T. and Jghndal, M., 2008, June. Creating a parallel treebank of the old Indo-European Bible translations. In Proceedings of the second workshop on language technology for cultural heritage data (LaTeCH 2008) (pp. 27-34). Prague.

[25] Eckhoff, H.M. and Berdicevskis, A., 2015. Linguistics vs. digital editions: The Tromsg Old Russian and OCS treebank.
[27] Kermes, H., Degaetano-Ortlieb, S., Khamis, A., Knappen, J. and Teich, E., 2016, May. The royal society corpus: From uncharted data to corpus. In Proceedings of the Tenth International Conference on Language Resources and Evaluation (LREC'16)

(pp.1928-1931).
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Challenges from Copyright Laws

e According to Intellectual Property Act No. 36 of 2003', copyright in Sri Lanka is generally protected for the life of the
author, plus an additional 70 years after their death.

e |In cases where the author is unknown, copyright protection lasts for 70 years from the date of first publication.

e As a result, we focused on literature where the author passed away before 1955, as well as works by unknown authors
that were published before 1955.

Text Extraction using OCR

e We applied the same mechanism as SiDiaC-v.1.0 for OCR, utilising Document Al OCR. This ensures consistency in modern
Sinhala syntax and facilitates morpheme segmentation of closed compounds without spaces.

Annotation by Written Date

e The issue date of the identified books in the digital repository at Natlib does not reflect their actual writing dates, which
could be centuries earlier.

e Unlike SiDiaC-v.1.0, which relied solely on Sinhala Sahithya Wanshaya [10], we also utilised Sri Sumangala Shabdakoshaya
[28] in our current version.

e This resource lists various written periods of many books used to create the dictionary, helping us identify anchors for
our corpus.

1. https://www.gov.lk/wordpress/wp-content/uploads/2015/03/IntellectualPropertyActNo.360f2003Sectionsr.pdf
[10] Sannasgala, P., 2015. Sinhala Sahithya Wanshaya. Colombo: Lake House Book.
[28] Pandit Weliwitiye Soratha Thera. 2011. Sri Sumangala Shabdakoshaya: A Sinhalese-Sinhalese Dictionary. S. Godage and Brothers (Pvt) Ltd, Colombo, Sri Lanka

16



Limitations of SiDiaC-v.1.0 and Post-processing of SiDiaC-v.2.0

e SiDiaC-v.1.0 filtered data, selecting only 46 books from 221 scanned copies, and the date annotations are based on a
single resource.

In the post-processing of SiDiaC-v.1.0, only five formatting issues were resolved, leaving the most pertinent word and
character-level errors unaddressed.

e SiDiaC-v.1.0 comprises a mixture of Pali, Sanskrit, and English, while also containing specific works, like the Adhimasa
Dheepanaya, that are entirely in Pali.

18 906 swmemms? B3 oo cdeds? orfemnsd

24 80 ememmsl D8 scam cdede? srlamad
8a¢ Q¥ensd ¢dAEHD vOd 5 |ed g8, DpsednId, Bog 0b8snsd gDRnd s0sim wim 0f 38, OnSesd wden
Bm18¢ 8, D864 § Q8@ Bode § *PPgsSDT "W‘ Bnde B, DE8G: § DS99 § e350e § 838QESesm! Denadees
o BAxI sgam cdedw. The diacritic ' has been inserted ===s===s, . B seesm aéeds.<eos> gl
The character ‘&)’ has been deleted seveves, & 1Wh h hol i is lik f darli be i
$iDiaC-v.1.0 R DiaC2.0 en the whole world is like unto a feast, darling, be joyous
Bug DEPewnd gedDBmd udulm wim 0 #18, Onesd caderH and si ng songs earnestly.

Besde B, Dbadd § D68:49:8 8 esbdee B 0BQeSehnms! Daozd

eef D8l seesm cdedos.
2 _ _ Pali
===« Line break caused this character-level error >
OHBd®e PNHhesTed BOIXPODH HIDVe®, DesTed®
2ot oBrf ecdy o 9% ALLTSE 1*3"* 2B ge- B B8y MO 30csBE SBER.
J} 2D Boed efDDedE. BT Tuwel LdDudate iy, maiE @b 8m § esden wiefms EDmesind BDrmes. <eos> B J8=
HEDED HxeD 5840 medd <ens> BFx 8688d 6mme sBsim R
Sanskrit
3
SiDiaC-v.1.0 _/ . S HBVDMLEACE OBedn HBE N DO WeDEHD
@éndc sdlm § seden mnefmes 4Dmusind HDims. B D) SiDiaC-v.2.0
198 Sy 5840 »edd @0 maetms s8simm 8@)5&3&5@ @5@@&66 AN

! The damaged prints have rendered :
*+» the text completely inaccurate .+
during OCR
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Limitations of SiDiaC-v.1.0 and Post-processing of SiDiaC-v.2.0 Contd.

e |n SiDiaC-v.1.0, books titled '2555%)' are later commentaries on earlier works, such as the Sanna Sahitha Salalihini
Sandeshaya, which has been annotated by SiDiaC-v.1.0 with the original composition date of the Salalihini
Sandeshaya.

e The poems in SiDiaC-v.1.0 and SiDiaC-v.2.0 emphasise rhyming through 9&t®c¢ and 9&d:0, which isolate and
enhance rhyming sounds at line starts and ends for greater auditory appeal.

e The SiDiaC-v.1.0 documents still contain page title information in the first pages and headers, which does not hold any
contextual relevance.

Original 1 * ;6 aemsqg;_@gg@mcaed g, OEDO \ elivaeta OEe®cs \lzllsr\mr\jr\
SIS0 BB . . .
i e D WAS el OB Bys 6 4 16 We aimed to ensure proper word formation for future
To address code-mixing, we removed | 1 Ge0iac8et acmde-2gesatimeendt. & =l 5.8 oc 88848 & les! : : ; i ; "y
’ | areeus 6L§@LQ§?@§$‘:§;;§ °°i§"°‘" i @“S’g 9 @q =) + le studies while preserving the original text's splitting
Pali and Sanskrit originals, dating th | 8¢ yamdome; gmn] (9 S e o WG 5T Sdng OPWS ¢ + ) : : : - ;
d Sans originals, d g the | Of mOugeBeng Gomqowe’, Sqen, Tagsr s B30 il  BES N E; g Ll information. To achieve this, we added a special token
H K o e SN HWI & 300 25) o & H ==l
remaining Sinhala commentaries |G nemmeliss damimandeleng, Jcmacn vE NG BRO ethe Gn BIOKE omeG + . .
| e, BIpgIee TRuEBreced ewdd gdnus <psi> to indicate poetry suffix shifts.
according to their specific era (e.g., I o i e o A SiDiaC-v.1.0
| e » b ]
. 180slg8, DB Dainasim 859, wdg, Oomg
anChorIng the 5th_Century |l SDI0D, andsl adiowlamgual oD~
Wishudhdhi Margaya to the 13th- | anoud g gadind 98800meunt el D B Es; DSOS Byt 6@ & e giceat SBows ¢ OB WAl O ASeve ERCO B
im&:gqcc:;m@ So8BuBS) 0800 £O D B sSd ge 88850 & o 906 B @enenDedds aBHRD cdwdis.<eos> DeenE3S
0.8 1S -m 5@ i cB8efe, . 0o ed) (4
century commentary). However, for Commentar.y im, acgqaad%,_. STy T ‘ 35 Be 005 85ue DS ¢ - SENT® DHHaendS) 3] Qz?ﬁfacs G WOEE 56O} SISOR)
dual-Sinhala texts like Salalihini SRS \SANNNA | e Q@B e 6¢-8-Bers DB gsieoBD Do D mE Bod s G SDEd s o B N0 GOYPSD WOESS O SO HDAMDTO FED
|saws] aodenemd Sa8 ogP. C er G ® 65@ & ) 8& (55
Sandheshaya, we retained the | 098 53008 wndomed mEmosdyae 25 o Do GaEnced OETR WHRE e guEina Coce
0 16 DD Buog senmadom gde dnenmbondat SiDiaC-v.2.0 GOBCH OIS P8 WD) NHPSDH B 6NedEB.<e0s>
original text's date to avoid e sl g@g;cga’ﬁaw’gs‘:ﬁ &%
| 00w (o33 L] fEmusin udn Bdane
H H H H jcad SOOI il Drgemd 29s3 vgfeds ae . ) .
chronological inconsistencies [fwies Suaterenetint dafarsalisl & D<psi>® W<psi>@ 6@eS; DSOS Beys; e@<psi>es<eos> | red by CCOHA [11] neluded d-of "
caused by anonymous or multi-era (59, Senbmd oo 90288 weleinn D WE RS g BBBLS H<psi>es<eos> A=l o7 » We Incluged an endg-or-sentence-
coMmmentators. i b el =® BE S 8Dese 8egWS ge<psi>ts<eos> indicator <eos> to facilitate sentence-level diachronic
@96 oo 0t Sewdommes emeens’ 9 D<psi>m W<psi>E OYS evnes c5ts 8Des® eWEE<psi>es<eos> Ivsi
I@cﬁmmw 20DV P s ana ySIS.

4 Indicates poetry suffixes

[11] Alatrash, R., Schlechtweg, D., Kuhn, J. and Im Walde, S.S., 2020, May. CCOHA: Clean corpus of historical American English. In Proceedings of the twelfth language resources and evaluation conference (pp. 6958-6966).
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Limitations of SiDiaC-v.1.0 and Post-processing of SiDiaC-v.2.0 Contd.

e OCR in SiDiaC-v.1.0 struggled with multi-column text, leading to incorrect rendering. The use of a two-column format

to mimic the original layout imposed major limitations on information retrieval from the text files.

e Some content tables in SiDiaC-v.1.0 used indentation to replicate format instead of line separations, and letters or

words were spaced out by multiple spaces.
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Creation of Metadata Files

e The dataset consisted of folders, each dedicated to a specific book. Within each folder, there is a
text file along with a metadata file.

e The metadata files contain information such as the title and author names in both Sinhala and
romanised forms, as well as the genre, issue date, written date, and the OCR confidence level for
each particular book.

Metadata Tag Example
title [29] BHBEO) DIECs A Transliterated (Romanised) by Native Sinhala speakers

. OIf the authors were unknown, they were labelled as Unknown
title_en [30] A Paanadhuraa Waadhaya /

# Always included as listed in the digital repository of Natlib
author [29] © 8.8, 8865, 8.eh. f‘-:@cseg + Included when applicable, sourced from Sinhala Sahithya
Wanshaya and Sri Sumangala Shabda Koshaya.

author_en [30] A® P.A. Peris; P.J. Dhiyes
genre (8, 15] Non-Fiction; Religious The c{assiﬁcation of genres occurs .at two Ievels.. The prim.ary
level is broad and divides books into two main categories:
issued_date [31] * 1903 "Fiction" and "Non-Fiction." The secondary level is more specific,
written_date [32] t 1873 categorising the content of the books into five distinct classes:
. religious, history, poetry, language, and medical.
ocr_confidence [7] 0.9945

[7] Jayatilleke, N. and de Silva, N., 2025. SiDiaC: Sinhala Diachronic Corpus. arXiv preprint arXiv:2509.17912.

[8] Rognvaldsson, E., Ingason, A.K., Sigurdsson, E.F. and Wallenberg, J., 2012, May. The Icelandic Parsed Historical Corpus (IcePaHC). In LREC (pp. 1977-1984).

[29] He, S., Zou, X., Xiao, L. and Hu, J., 2014, May. Construction of Diachronic Ontologies from People's Daily of Fifty Years. In LREC (pp. 3258-3263).

[30] Hellwig, O., Scarlata, S., Ackermann, E. and Widmer, P., 2020, May. The treebank of vedic sanskrit. In Proceedings of the Twelfth Language Resources and Evaluation Conference (pp. 5137-5146).

[15] Ku&era, K., RehoFkova, A. and Stluka, M. (2015) ‘DIAKORP: diachronic corpus of Czech, version &’, Institute of the Czech National Corpus, Faculty of Arts, Charles University, Prague [Preprint]. Available at: http://www.korpus.cz/.
[31] Bouma, G., Coussé, E., Dijkstra, T. and van der Sijs, N., 2020, May. The EDGeS diachronic bible corpus. In Proceedings of the Twelfth language resources and evaluation conference (pp. 5232-5239).

[32] McGillivray, B. and Kilgarriff, A., 2013. Tools for historical corpus research, and a corpus of Latin. New methods in historical corpus linguistics, 1(3), pp.247-257.

20



Evaluation of the SiDiaC-v.2.0 Corpus

e SiDiaC-v.2.0 is the largest Sinhala diachronic corpus to date, comprising 244k word tokens. After filtering for
written dates, it contains 70k word tokens, making it a comprehensive resource for temporal linguistic studies.

e The corpus spans the years from 1800 to 1955 CE based on publication dates and from the 5th century to the 20th
century CE based on written dates.

e The dataset featuring written dates is called SiDiaC-v.2.0-filtered, while SiDiaC-v.1.0-filtered represents the
SiDiaC-v.1.0 corpus that underwent the same filtration process as in SiDiaC-v.2.0.

Corpus Type | Documents | Total Words | Unique Words | Total Sentences
SIDIAC-V.1.0 _F{aw 46 58027 22837 -
Filtered 41 46572 16831 2439
SIDIAC-V.2.0 _F{aw 186 244204 59641 10547
Filtered 60 70183 23354 3635

e These statistics were achieved through regex-based filtering to isolate Sinhala text while excluding punctuation
and Latin characters, followed by whitespace word tokenisation.
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Evaluation of the SiDiaC-v.2.0 Corpus Contd.

Primary Category Secondary Category Total
Fiction Non-Fiction | History Language Medical Poetry Religious

1800 - 1820 1 0 0 0 0 1 0 1
1820 - 1840 0 1 0 1 0 0 0 1
1840 - 1860 2 1 0 0 0 1 2 3
1860 - 1880 2 6 1 2 0 2 3 8
1880 - 1900 12 51 3 7 1 17 34 *63
1900 - 1920 13 27 3 2 3 11 18 *40
1920 - 1940 15 35 6 4 1 17 21 *50
1940 - 1955 5 15 5 1 0 5 9 20
Total 50 136 18 17 5 54 87 186

Primary Category Secondary Category Total
Fiction Non-Fiction | History Language Medical Poetry Religious

5th 0 1 0 0 1 0 0 1
12th 1 0 0 0 0 1 0 1
13th 1 13 1 3 0 1 9 14
14th 2 2 1 0 0 0 3 4
15th 4 4 0 2 0 3 3 8
16th 0 1 0 0 0 1 0 1
18th 0 4 0 1 1 0 2 4
19th 3 7 1 2 0 3 4 10
20th 5 12 2 2 0 6 6 *16
Total 16 44 5 10 2 15 27 60

Distribution of Books Across Issued Dates and Genres in SiDiaC-v.2.0.
*The total count for the secondary category between 1880 - 1900, 1900 - 1920,
and 1920 - 1940 CE is 63, 40, and 50, respectively, while the overall number of
books in those periods is 64, 43, and 51. This discrepancy arises because the
books ‘Hithopadhesha Sannaya’, ‘Dhrawya Gunadharpana Sannaya’, ‘Asabandhi
Sabandi’, ‘Ajuudha Neethiya’ and ‘Maadhanaa’ were not classified under any of
the five secondary categories.

Distribution of Books Across Centuries and Genres in SiDiaC-v.2.0-
filtered.
*The total count for the secondary category in the 20th century
amounts to 16, while the overall number of books is 17. This discrepancy
arises because the book ‘Hithopadhesha Sannaya’, which offers advice,
was not classified under any of the five secondary categories.

e Next, we identified consistent terms across the 13th-20th centuries and applied a z-score threshold (- < Z <

5.293) at 99.80% confidence for the entire corpus to isolate and eliminate statistical stopwords [7, 33].

e However, due to corpus bias toward Buddhism and history, we manually audited the results to preserve domain-

specific keywords before final stopword removal.

[7] Jayatilleke, N. and de Silva, N., 2025. SiDiaC: Sinhala Diachronic Corpus. arXiv preprint arXiv:2509.17912.

[33] Wijeratne, Y. and de Silva, N., 2020. Sinhala language corpora and stopwords from a decade of srilankan facebook. arXiv preprint arXiv:2007.07884.



Evaluation of the SiDiaC-v.2.0 Corpus Contd.

For the SiDiaC-v.2.0-filtered stopwords removed corpus,
conducted a BoW analysis with a window span of +/- 10 following the

methodology by Davies (2012) [21].

we

We identified 78 consistent words across eight centuries (13th-20th),
a figure limited by the absence of high-accuracy morphological
analysers for lemmatisation, particularly for historical Sinhala.

Based on the identified consistent words, we selected a few known
words that have multiple meanings and conducted a manual
inspection of their neighbouring words.

The word &®6 demonstrates polysemy across the corpus,
representing the number four, skills, or a thief; notably, "thief"
appears only in the 13th and 14th centuries, while education-related
senses surge after the 16th century.

Most and

mathematics, align with the number four, likely reflecting Buddhist

remaining senses, including wisdom, direction,
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concepts such as the four types of wisdom and the four hells (13th Frequency Distribution of Neighbour Words for "es®3" from the 13th to the 20th

and 15th centuries), given the term's high religious significance. S

[21] Davies, M., 2012. Expanding horizons in historical linguistics with the 400-million word Corpus of Historical American English. Corpora, 7(2), pp.121-157.



Challenges and Deviations

e The post-processing phase faced significant challenges that required manual intervention due to mistakes
made by the team.

o Ateam of three undergraduates was assembled for the post-processing task.
o Despite clear explanations of the process and transparent deadlines, fundamental mistakes were made repeatedly.

o This situation necessitated a thorough manual review of the documents to identify and correct errors before submitting the camera-ready version
following acceptance.

. . 2025-09-14 2025-09-21 2025-09-28 2025-10-05
D i Task Name :
14 15 16 17 18 19 20 21 22 23 24 25 26 27T |28 29 0 1 2 3 4 5 [ 7 8 9

Code-Mixed Content Removal l

Adding =eos> Token

Adding <psi> Token

Word and Character Level Corrections
Spacing Errors

Misplaced Words/ Phrases
Multi-Column Text Errors

Paragraph and Line Indentation

w =] - o o B [+ P -

Removal of Seal Context [

=

Page Number Removal [

Removal of Titles [

Powered by: enlinegantt.com

Planned Timeline of Manual Post-processing

e Although we initially planned to acquire newspapers during the review cycle, we decided not to pursue this
approach.

o We realised that improving the dataset synchronically would not be beneficial, as our focus is on the diachronic aspect.

o Instead, we chose to concentrate on data acquisition related to the identified set of books and expedite the commencement of the computer
science component of our research project.
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Let's Discuss the Ongoing and Planned
Work.

\




Ongoing Work

e We are planning to submit a paper to an ACL conference during the next review period, where we will unveil
SiDiaC-v.2.5 and also set foot into studying diachronic semantic drift.

e SiDiaC-v.2.5 is an upgraded version of SiDiaC-v.2.0-filtered, featuring morphological analysis, lemmatisation, and
Part-of-Speech (POS) tagging.

e Sinhala POS tagging is performed using the TnT POS tagger developed by Fernando and Ranathunga (2018) [34],
while morphological analysis and lemmmatisation are conducted with SinMorphy v1.2% [35](*Note that SinMorphy is
also employed for guessing POS tags that the TnT POS tagger is unable to accurately assign.)

e We are developing methodologies to study diachronic semantic drift through word space alignment using a
similarity matrix and two orthogonal Procrustes-based approaches on Word2Vec embeddings [36].

e Furthermore, we are developing an approach that incorporates semantic clustering using KMeans++ to examine
diachronic semantic drift with contextualised embeddings (XLM-R and SinLIama).

[34] Fernando, S. and Ranathunga, S., 2018, May. Evaluation of different classifiers for sinhala pos tagging. In 2018 Moratuwa Engineering Research Conference (MERCon) (pp. 96-101). IEEE.
[35] Kumarasinghe, K., Dias, G. and Herath, I., 2021, July. Sinmorphy: A morphological analyzer for the sinhala language. In 2021 Moratuwa Engineering Research Conference (MERCon) (pp. 681-686). IEEE.
2. http://nlp-tools.uom.lk/sin-morphy/

[36] Kiyama, H., Aida, T., Komachi, M., Ogiso, T., Takamura, H. and Mochihashi, D., 2025, January. Analyzing Continuous Semantic Shifts with Diachronic Word Similarity Matrices. In Proceedings of the 31st International Conference on Computational 26
Linguistics (pp. 1613-1631).



Research Objectives

e |dentifying Sinhala linguistic resources within a defined acceptable timeframe for dataset
creation, and digitising them for research on diachronic semantic drift.

e |dentifying semantics that exhibit significant diachronic drift and those that remain
constant, serving as anchor or pivot words for further research.

e Assess the phenomenon of semantic emergence and disappearance in the evolution of the
Sinhala language.

e Implementing a novel temporal dynamic embedding mechanism that captures the
semantic drift of words over time by generating word vector representations for each time
period.

Reaching the final objective will directly contribute to a system that can detect semantic drift.

2 InProgress...
Bl NotStarted Yet...

27



Planned Work: Leading to the Next Review

e We will provide a comprehensive update on SiDiaC-v.2.5 and share information about the
diachronic semantic drift analysis we are currently conducting, targeting an ACL
conference.

e A comprehensive update will be provided on SiDiaC-v.3.0, which is an expanded version of
SiDiaC-v.2.5 that incorporates more pages from the existing 60 documents with written
dates.

o We have already collected more pages, and they have undergone OCR. Before filtration, we have approximately 250k
tokens, which will provide us with sufficient data to train models and develop dynamic embeddings.

o We may include documents from 1956 in this corpus, as this year marks an important landmark in the Sinhala
language, having been established as the official language of Sri Lanka.

o We are currently assembling a team of taggers (undergraduates and contract lecturers) for the task of post-
processing and plan to begin the process soon.

e We also plan to start research on our final objective of building dynamic embeddings and
will provide a brief update on this in the next review.
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