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This paper focuses on developing nominal synsets for the Saraiki language
(SL), a lesser-studied language spoken in Pakistan. Nominal synsets are
groups of nouns that share semantic characteristics and are crucial for
natural language processing tasks such as information retrieval, machine
translation, and text classification. The research aims to create Saraiki
Nominal Synsets (SNS) using the Gurumukhi Punjabi WordNet. The study
employs a hybrid approach, combining merge and expansion techniques for
analysis and gathers data from PDF textbooks, online sources, and the Saraiki
Wikimedia incubator. The collected data is limited to texts published
between 2000 and 2019, and manually tagged using Antconc 3.4.4.0 wordlist
due to the unavailability of a tagger for the Saraiki Language. The study
builds a 2.2 million Saraiki word corpus and a list of 750 nouns, then
categorizes and semantically organizes the Saraiki Nominal Synsets based on
the list of Saraiki nouns. To identify and classify nouns in SL based on their
semantic properties, a corpus-based approach is utilized, and nominal
synsets are constructed using a combination of manual and automatic
methods. Evaluating the quality of the synsets involves comparing them to
existing lexical resources and conducting a semantic similarity analysis. The
results demonstrate the effectiveness of the approach in capturing semantic
relations among nouns in SL and producing synsets useful for various NLP
applications. Overall, this study contributes to the development of linguistic
resources for lesser-studied languages and provides valuable support for
researchers and developers working on natural language processing tasks
involving SL.
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Development of Nominal Synsets

Introduction

This study aims to develop nominal synsets for the Saraiki language (SL)
using the Gurumukhi Punjabi WordNet. While the Shahmukhi Punjabi WordNet
remains under development, the Gurumukhi WordNet provides accessible
resources for research. Due to the linguistic and cultural proximity of Urdu,
Punjabi, and Saraiki, this study leverages the Gurumukhi Punjabi WordNet for the
creation of SNS (Khaled et. al., 2020). A 2.2 million-word Saraiki corpus was
constructed from literary books, newspapers, and textbooks, meticulously tagged
and analyzed. To ensure authenticity and usability, native speakers and Saraiki
dictionaries were consulted. This research is a pivotal step toward an online lexical
database for SL, aiming to facilitate language learners and advance Saraiki NLP
applications.

Saraiki, spoken by over 20 million people, has received limited linguistic
attention. This study develops a Saraiki corpus exceeding 2 million words,
encompassing data from Multan, Bahawalpur, and Muzaffargarh. The research
seeks to provide a robust foundation for linguistic advancements in SL by
addressing this gap. Furthermore, this work aligns with global efforts to preserve
minority languages and cultural heritage through digital documentation, as seen in
projects like the Endangered Languages Project (ELP) and the World Atlas of
Language Structures (WALS) (Austin & Sallabank, 2011; Dryer & Haspelmath, 2013).
This study focuses on developing Saraiki Nominal Synsets (SNS) using a hybrid
approach. The corpus is limited to written script and constrained to 740 high-
frequency nouns due to time and funding limitations. Manual tagging was
necessary owing to the absence of automated tools for SL.

Review of Related Literature

The Saraiki language, an Indo-Aryan tongue with significant regional and
historical importance, remains understudied compared to other Pakistani
languages like Urdu and Punjabi. Recent corpus-based research endeavors aim to
bridge this gap, focusing on Saraiki's lexico-semantic relationships and resource
development for computational linguistics. Awais et al. (2023) explored Saraiki
verbs' lexical semantics, developing a corpus of three million words from diverse
sources, including literary texts, newspapers, and online archives. The study
utilized Fellbaum’s (1993) semantic categorization to create verb synsets, including
glosses, example sentences, and semantic relations such as troponymy and
entailment. This work advances the creation of a WordNet for Saraiki, providing
foundational resources for machine translation and semantic analysis. Similarly,
Nazeer et al. (2024) focused on the lexico-semantic properties of Saraiki nouns.
Using a similar corpus size and a combination of manual and semi-automated
techniques, the research identified 173 synsets for 39 high-frequency nouns. The
study highlighted hierarchical relationships like hyponymy, hypernymy, and
meronymy, contributing to Saraiki's lexical database development.
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Both studies adopted a hybrid approach, leveraging existing lexical
frameworks and consulting native speakers for cultural and contextual accuracy.
For instance, Nazeer et al. (2024) implemented the expansion approach for
borrowing synsets from related languages like Punjabi while maintaining Saraiki's
linguistic independence. Similarly, Awais et al. (2023) combined corpus analysis
with dictionary consultations to validate verb senses. These methodological
innovations underscore the challenges of limited linguistic resources for regional
languages. They also highlight the potential applications of Saraiki WordNet in
natural language processing (NLP), including semantic search, machine learning
algorithms, and language preservation. This aligns with global trends in
computational linguistics, contributing to multilingual and cross-lingual resource
integration. Additionally, both studies contextualize their work within Saraiki's rich
linguistic heritage, emphasizing its unique blend of Indo-Aryan and regional
linguistic traits. These efforts are seen as pivotal in acknowledging Saraiki’s status
as a distinct language while enhancing its digital and academic presence.

Another study conducted by Gull et al. (2021) focuses on the development
of a Saraiki WordNet by mapping Urdu word senses to Saraiki word senses. Saraiki,
a regional language spoken in Pakistan, has similarities with Punjabi and Sindhi.
The researchers used the existing Urdu WordNet as a basis and mapped Urdu word
senses to Saraiki word senses using dictionaries, literary sources, and corpus-based
approaches. The development of a Saraiki WordNet is significant for natural
language processing applications and can aid in the creation of bilingual
dictionaries in the future. The researchers employed the expansion approach, a
widely used method in WordNet development, to build the Saraiki WordNet. They
utilized various dictionaries, both monolingual and bilingual, to map the Urdu and
Saraiki word senses. The researchers also compiled a diverse corpus from various
sources, including newspapers, stories, essays, and poetry, to provide necessary
examples and elaborate on the concepts. The use of corpus technology enabled the
researchers to create a resource that adequately reflected the distribution of Saraiki
words and their lexical-semantic variants in real contextual environments. The
corpus was analyzed using the AntConc software, which provided information on
the frequency of words and helped in finding the correct and reliable senses of
Saraiki words.

Overall, these studies contribute significantly to the field of natural
language processing and language resource development. They provide
foundational frameworks for the creation of bilingual dictionaries, semantic
analysis tools, and applications in language preservation. The advancement of a
Saraiki WordNet using corpus-based approaches is a pivotal step toward enhancing
the digital and linguistic representation of Saraiki, ensuring its relevance and
integration into modern computational systems.

Methodology

The process of developing Saraiki nominal synsets (SNS) involves three
major steps. Firstly, a corpus of 2.2 million words is created, followed by manual
tagging of the corpus using a POS tagging pattern. Secondly, the tagged data is used
for creating Saraiki nominal synsets. The production of SWN involves the use of
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merging and expansion techniques. In the merge approach, the senses of words are
recorded first, followed by recording the words in which the senses are used. In the
expanded model, the senses of the source language are translated into the target
language.

Development of Corpus

Different sources were utilized for the creation of the corpus. These sources
included newspapers, fiction, essays, and columns, and the corpus developed
through these sources comprises 2.2 million words, now available at the University
of Sargodha library. For development, the 2.2 million-word corpus Sample Text
(ST), passed through certain stages:

1) Data collected from online available sources and books published in
Siraiki, but available in hard form

2) Hard-form books scanned and converted into PDF form
3) PDF form changed into the form of images manually
4) Image files uploaded into Google Docs that were converted into text

5) Online available text and converted text combined according to their
genre

After these steps, the data was processed in Antconc 3.4.4.0 to create a word
list. During this process of Saraiki nominal synsets development, the Gurumukhi
Punjabi WordNet is used.

Saraiki's word list is translated into PL, and its equivalents are found
manually. After finding equivalents, the concepts of words are extracted for the best
results. Then the untagged corpus is tagged with the help of Antconc 3.4.4.0
wordlist manually, as no tagger is available for the Siraiki Language. Some
dictionaries and Saraiki speakers were also consulted for correct POS tagging. These
dictionaries include Punjabi and Siraiki dictionaries.

Table 1

Dictionaries used in the study and their publishers

Sr. | Source Name of the Dictionary Publishers of
No Dictionaries
1 Dictionary of the Jhatki or Western | Religious

Punjabi Languagealso available online at | Books  and
https://archive.org/details/204912920Sar | Tract Society
aikiDictionary/page/ns/mode/2up Lahore
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http://dic.learn
punjabi.org/def
ault.aspx

2 Glossary of the Multani Language by E.O’ | Saraiki Adabi
Brian  also  available online at | Board,
https://skr.m.wiktionary.org/ Multan

3 Books Siraiki English Dictionary by Andrew | Siraiki Adabi
Jukes  also  available  online  at | Board,
https://skr.m.wiktionary.org/ Multan

4 Pehli Wadi Siraiki Lughat by Saad Ullah | Siraiki Area
Khatran also available online at | Study Centre,
https://skr.m.wiktionary.org/ BZU, Multan

5 Online available | Shabakdosh a English-Punjabi Dictionary

at
https://fwww.sh
abdkosh.com/di
ctionary/english
-punjabi/

6 Online available | Akhar (2016) a Punjabi-English Dictionary | Punjabi

at University,

Patiala, India

Online available
at
https://skr.m.wi
ktionary.org/

Ijunoon a English Siraiki Dictionary

Data Conversion into Machine-Readable Form

All data was collected from various sources and in various forms. All the
data needed to be converted into machine-readable form for further applications.
To achieve this aim, various tools and methods were applied by the researcher,
which took tremendous effort and time. The process of these conversions is
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described in Figure 3.1.

/ Pua \\‘
OCR or Scan PDF
Machine
Word Doc Word Doc
Readable Text

L

UTF-8 text

Figure 3.1: Process of converting Data into machine-readable form

At first, all books were scanned using the HP DeskJet All-in-One Printer
and then converted into PDF form using the iLovePDF site. While some of the data
was not readable for the machine then OCR was done using Google Lens. It changed
the data into image files. After making image files, the data was processed into
Google Docs, which read the image and converted it into text form. After this
process, data was available for the machine-readable form, which was later
combined with online data (directly). Then all the data was saved into Word 2010
for the researcher's convenience. After going through all these stages, the
researcher saved all the data in UTF-8 format using Notepad++ which was
processed in Antconc 3.4.4.0 and tagged to develop SNS.

e Coding Corpus

All data were collected from various parts, and giving codes to these parts
was necessary to avoid ambiguity. The corpus of Newspapers was assigned the code
of NP. The fiction corpus was assigned a unique code FT, while the essay corpus
was coded with ES. The translated corpus was given with TR. These unique codes
were mentioned properly during corpus compilation, which also assisted in the
identification of the source of the corpus.

e Process of POS Tagging Saraiki Corpus

POS tagging is also known as grammatical tagging, used to tag data for
further applications based on its context and definition. In this study, the process
of tagging is also used, which includes certain steps. First, the data is converted
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from Word Doc to Notepad++ and coded properly. Second, after encoding, the data
is processed into AntConc 3.4.4.0, which provides a wordlist of the Saraiki corpus,
which tells the frequency of a word in the corpus (2.2 million words Saraiki corpus)
as in Figure 3.2.

» AntConc 34.4w (Windows) 2014 - a
File Global Settings Tool Preferences Help
Corpas e Concordance Concordance Plot| il View | Clustes/N-Grams | Collocates | Word List| Keyword Lt
essay bt Concordance Hits 750
ficiontit He Kwic File "
| oz oS S L e LS S iz or il ol L 25 gy s oS & b essayt
42 oS S 0lygd €3 gy gl by diay glg 359 T g S Sao 30g7 oS il essay.tit
4 kS -t vy 0) 13653 JUtowg s S gbg ol 95 1> ol g 3y9s Sl ol ol essay bt
44 3 iz e 18 o bly Sio 6l 3y —plig midl gSao ol ST jige S b puin essay.tit
45 el gl 0L oS o g o 48 ol g gUTse L jw® 33 2o g youd el essayixt
46 093 2ugy S 5iigS 5 5 63 o g J i 3y yoi ww Sl ygSae ol i essayixt
47 ool S yygs o0 3 g < diglual . b € uo 025y i t5gS Iwgm 29 pudl essay.txt
48 sl wolo i sl g sz bl 05 by guo g1 < disg €355 €5 0y JU 455 0 essay.bt
49 ol B3 wobo Uly 33w LY 83 oy by b on ot 20t sju Sl oS Cacla gl essay.bt
50 0311 JS b gt by 530 50 S ol ol i TG g S sy ool iy essayxt
51 B2 1 30 425 480w g7 3 BB gy o )l S g g loleo g2 185 2o essay.t
52 0ol o g2 inlw €3 gy o B0 1138 ol |1gS lghs € 3g) iz Sillssy 5 Jaasips essay it
53 e i) 3592 o7 usS byl olail Elo> —glg S gbs O ¢l e di 3 whygrigs essay.bit
54 douly ¢ o §S0g> 1> b 30 $309)S Ol by S ugStn g i S pruiel Sl S essayit
55 iy 80505 Sy ylilad sl 3. abg )y gy 15 Ty wylai s S essayxt
56 et 403 S5l S So gl tsly wdo —alg gl g5 THlS €3 o g8 wisSaw s puldl essayixt
57 028 Jaiio 29 9bj 283 07 ol Sy IS alis 9l ygi S Sl 92 pgis> € Aig S mayi essayxt
58 ol inla ble yli$5 6o blal _ghg > gllel e lgili ey giShl ey JuigS ulail essay.txt
59 ol indoz o sly g S i gug b Glel Iy g8l 3 JuigS sl g2 i 950 essay.xt
60 oS oz gy Oluoguas Jlidl 63 18 .o abs 39290 Ko 24 1> SN ) 1 nal essay it
< > v
Search Term [V Words [ Case [ Regex Search Window Size
_ebs Advanced | [0 %
Z“""'* Stat Stop Sort
Files Processed e
| | e RSV Level2 R[5V Level 3 3R 5 Clone Results

Figure 2: Most Frequent Nouns’ Concordance in AntConc 3.4.4.0

Third, the words from the wordlist are copied one by one and found in a
Word document for tagging manually as in Figure 3. Fourth, the Lexical technique
is kept in view while tagging the data.
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Figure 3: Manual Tagging of “ —¢s” In Notepad++
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Manual tagging is done because Tagger for Saraiki Language is not
available. This manual tagging provides accurate results because the context of
every word is checked, and then the word is tagged. This also helped in extracting
examples for Saraiki's noun synsets.

The universal POS Tagset defined by Bird et al. (2009) is used specifically
for nouns because the focal point of this study is to develop Saraiki Noun Synsets.

Semantically Classification and Finalization of Saraiki Nouns

The nouns that were highly frequent in the wordlist were finalized
and classified semantically. It comprises a list of 750 noun words accessed from
fiction, essays, newspapers, and translations. The details of these nouns have been
given in the Appendix based on their classification.

Development of Nominal Synsets of Saraiki Language

The purpose of this study was to develop nominal Synsets of Saraiki
Language. To develop Nominal Synsets, the following components were devised in
the form of entry number, nouns, senses’ number, synsets of noun words, gloss of
synset, and example sentences (extracted from the developed Saraiki corpus).
Synsets are the sense developed from a word while gloss is what a word is.

1-Siraiki word

2-Set of senses

3-Definition of each sense

4-Example sentence

Figure 4: Basic Steps Involved in Synset Creation

Results and Discussions

The finalized noun words, based on comparisons with the developed
corpus, are detailed in the following tables. As a result, we have compiled a list of
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3,000 Saraiki synsets derived from 750 noun words from the Saraiki language, as

illustrated in Table 3.

Table 2

A list of Saraiki Nouns along with their Semantic types

Sr. Semantic Roman Urdu Saraiki
No Type
1 Fasal Kanark, Sitta, Wataun, Alloo, sl el g B (S5
Gungloo, Sawani, Kapah, Jawainr, 5  PERE PP P
Bajrah, Kamad, Rayi, Jantar, Sl il caileS o by
Gunwaar, Turi, Bhun, Rerh, fsia 43, (Ose ;LS)S SIS
Manjhi/Sariyan, Chanrhy, odse o Sete e
Mungherian
2 Khurak Phaal, Sitta, Makhanrh, Routi, sy (s ¢ FieSw ‘dé:,}
Basta, Gosat, Sabzi, Daal, ¢ 5368 cnadl (1D (g au ‘i‘u}f
Keema,Gheu, Ghurh, Chelrha, S5 eealgr (B 3l 38
Atta, Bhaji, Bhorh
3 Phal Amb, Peelun, Toot, Baer, Khajoor, oy ¢ oD o sely
Tar, Naakh, Saeb, Amrood, Qg Al ey pal e @SU ¢
Akhroot, Jammun, Mateera, <5t el 615568 e g san
Khoprha, BidaamBoor, Ambian, N D PAT ‘LS;)_DS\-." el
Anghoori, Hadwana, Kharmarian, S5 EN  S S n
Ghiri, Darakh, Dokky
4 Phul Ty | Phul, Patti, Kandy/ Kanjy, Jarh, oS 2 2 B o Jed
Ondy Akh, Moundh, Ghulab, Chamaeli hen (DK a5
Hissy
5 Ghaa Bhakaat, Baala, Bota, Ghaa, Phoog, Loy S U VL SlSge
Boty Kakh, Kunwaar, Aak, Bael, Jantar, I35 <O NN PR PRGNS
Turhi S35
6 Khaeti Kanark, Zameen, Sawani, Aallo, Je el e gas e ppay « S5
Barhi Thal, Mitti, Killa, Khali, Khaal, eSS o lleS IS (i
Khaad, Hal, Zegal, Khoo, Gara 1R o568 ¢ B0 e
7 Zaar Saam, Oog, Matheera, Aar, Takrhi, (3G ) s (S el
Sotti, Sotta, Datari, Chamoota, ‘\5)“ (53 o5 pas (5 pas
Talwar, Halya, Chorhi, Hal, Phalla, Sl o ‘djg? ey )5k
Dasta, Ranba, Kurh, Phana, Sharat, “;'JL‘F ‘”"‘Lé'v.‘“‘js ‘lf‘iﬁj‘ﬁr‘“j
Danna, Churri, Chaqu, Bandook G ¢ Sl 5 e n
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8 Jism Dy Nooh, Choti, Khuthe, Ghetty, S X e aieS (T sl
Zaa Book, Matha, Cham, Cheechi, 33 ‘Lﬁiyi (e e dgha

Mondha, Dhaidh, Talli, Maas, s oS AIS ibe ¢
Kandh, Gheechi, Lahoo, Zaban, ‘ﬂf‘{ ‘J"";jﬁ./ g led ,‘O‘;‘J;
Damagh, Poorh, Nak, Mukh, TS ‘LGJ:" ‘Jsjf" @S “‘f’
Dhandh, Kuch, Ungal, Dheela, (ld el nih o) el
Ghoda, Baanh, Aakh, Mounh, Lat, s ‘df\ ARt
Nasan, Hoth, Darhi, Moch, Irak, eS8 ‘IA*’ “C"‘y «B
Waal, Gal, Bothi, Bheja, Kan, Ot ees) el
Wakhi, Chelah, Zoban, Nain

9 Sabziyan | Saagh, Allo, Wataun, Ghoonglu, s S sty il oSl
Kachalu, Paalak, Ghobhi, Maethi, (ot ‘sgejg S ¢ Sllas
Thoom, Wasal, Bey, Gunwaar D58 e edug cased

10 Kapry Suthan, Leer, Patti, Ghaghri, Paag, S msg«-ieg ey el e gl
Khaisa, Bukaal, Buchka, Ghandhre, (s AIR (S (S S
Choola, Tamboo, Patka, Cholli, el S cnd Vs
Chunni, Buchanrh, Jaeeb , Pandh, (o oy e Gl s
Rassi, Romaal, Neefa, Kameez, b comal ‘”jﬂj ‘dt“{%
Banain, Aghat, Jorha, Sata, Ghut, sh S b lohes
Pallu, Sata, Jorha, Sanwherha 2Jasbe 135>

1 Zewar Mundari, Wangan, Tikka, Mala, Ol Ve (88 K5 o5 2%
Haar, Waliya, Jhumar, Chanjar, WSS e mila < paga gl
Koka

12 Mosam | Jharhi, Seet, Meenh, Saun, O3k a5 e
Andhari, Baddu, Chandra, Sayala, s ol jaia ¢ 93k 5 )l
Hunala, Patar Kaer, Waan Ssees 05 oS A
Phaphurh

13 Rang Kaala, Chitta, Surkhi, Sawa, Peela, Sl o gha o AL Ba Y
Neela, Bagha, Laal, Khaki, Kesar, (S (S Y (S Ol
Sanwala, Sunehra, Ratti, Badami, e es ol Y il
Ghandmi, Nuswari, Narangi, B el ‘dg‘f“ﬁ ‘s‘fﬁ
Ratta,Anghori,Saleiti, Jamhun, ™ o el s S
Kaleiji

14 Bimari Tonda, Rat, Borhy, Kanna, Khangh, (B LS o J g ey f
Bakhar/Kosa, Tabheer-E-Maeda, Sigh Codra A “—:US /o)A
Thand, Korh, Langhra, Botha, o lgis o) 3Rl a5 S
Ghanja, Kanrha, Thakerha, Phaat, ¢y s oy o) 5845 a JUS
Sora, Mally, Matan e ¢ e
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Mahal, Darbaar, Madrissah,
Askool, Nukar, Kachari, Chabara,
Chaat, Aent, Baaly, Kamra, Batti,
Kandh, Kundi, Jhumar, Bharti, Sil,
Rorhy, Chapra, Kothi, Makaan,
Khuddi, Bhanan, Bandur, Pakha,
Palli

15 Paandy Changheair, Thaali, Ghadwi, Thal, eJle ¢ 58 ¢ Mg ¢ S
Karhchi, Parhopi, Handi, Prhoopa, | ‘s#3 k53¢l csen S
Chabbi, Doyi, Katori, Kunni, S e R
Degarhi, Degharha, Doye,Daigar, S R ¢l e B
Kanjheer, Koop, Katori, Payali ot 58 S
16 Bayen Kathrha, Manjhi, Parhchi, Peerhi, (A 3 e By e oenia ¢3S
Layi Peerha, Moorha, Kursi, Peengha LSy o X a5 00 a5
Cheezan
17 Lakri Taakrhi, Lakarh, Kaath, Pawa, S ol (S S (s K
Tun Bani | Peengh, Peerhi, Bal, Berhi, Tahat, ST RIGIEN O Ny TR TS TP Yy 1Y
Cheezan | Teer, Shateerh, Chokat, Dar, Darri % 0 S5 iy
18 Khaed Aason Panjun, Luk Chuparh, G Gaes S sty sl
Banrhi Qitaar, Taash, Kanga Maari, | ¢35« K< « A s
Douda, Kushti, Gheeti Danna, ) a2 5 (3 L;-‘S (S
Telkanrh, Dhi Urhi Dhi, Kukry S 2 BR (A5
Chaek Jummaraat Aayi Ha, Ghaind | i %38 ¢l S
Balla, Barf Paani, Laatu, Chibian, sl sl e Y (S
Stappu, Luddi
19 Khaun Ghorh, Khalwa, Kheer, Methaye, O e lete ¢ S wosla S
Layi Loon, Khandh, Chogh, Thoom, eSS ‘GF cose o« Ssn JigS
Cheezan | Kaaj, Tikka, Pokorha, Rotti, Zahar, (38 ) e “3}5-'
Ghandherian, Atta, Tukar, Salad, Ol e ca s ek ‘Jﬁ;tﬂ
Bhorry, Mirchan, Duda M5t
20 Look Kaaj, Waeri, Rani, Tarimat, Baba, Lleaa i o I s ns xS
Pakhi, Saein, Jhanjh, Kath, 5 g omin Gl 085
Waseeb, Porhiya, Look, Saein, codiy ¢ ‘/J-.‘lj ot oSl el g
Tabar, Banda, Pleas, Awam, ¢ Mg ¢ 8l <ol 5o ‘u:‘h
Fakeer, Sodagar, Kotarein, :‘5“4’5 ‘Uﬁ? ‘v““ ‘U*-J}'US.
Maela,Chandra, Lucy, Naist, S i iy clage S
Meesna, Chatar, Chabal, Bebt
21 Marat Ty | Alhanrha, Watta, Maseet, Ghar, g8 S el a3 00
Ondy Salh, Kotha, Werha, Porhi, Jhok, b S ESTIUS'T
Hissy Boha, Rasoye, Bagh, Parhcha, cdae el gL Sy

chj cd_,fu.u\ GMJJ.A ‘J\_)JA
‘EQ‘%“’J‘-}%‘&J&?S
“)Aé ‘L;'S‘A)S AXK “-;\g ca‘).as
o (A5 s e
cuLz@_u chAé ‘515\.,4 ‘ng_,s
b S s
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Danghrh, Khota, Wachi, Kukrhi,
Khattun, Bhaedh, Poongh, Dachi,
Kirhi, Manjh, Saeharh, Ghalarh,
Lyla, Nyola, Dhedhar, Cham-

22 Waela Raat, Dainh, Pooh, Bangh, Fajar, A REE TR RN
Saman, Karhi, Dhup, Chaan, i clen e e 3Selans
Sawael, Waela, Dupahar s Sl

23 Jhah Aroorhi, Hatti, Barz, Ranarh, (S ¢ F O e« 350
Choki, Bhuk. Goth, Khoo, Chulah, Q55 eld o seS K S
Tanoor, Khud, Bazar, Cheerya- et LS L3 ‘J‘g'é U
Ghar, Wasti, Shaher, Ghalli, (Pis s enlan B el
Mohallah, Chotti, Jungle, Darya, o co il S S S (b0
Khal, Karbala, Wanrha

24 Rishty Junwaye, Bhen, Putra, Budha, W o Sis e i) 5a
Pahaj, Piyo, Zaal, Budhi, Balrhi, s e a3 o d o izl
Bhara, Baal, Mitar, Chohar, Miyan, (e e e b g
Putar, Chokri, Babu, Amaan, Saas, el el ‘ﬁl'i‘,dJsﬁﬁ. OB
Sorha, Tabar, Dhadhi, Nani, Kasoli, | ‘'S ¢t «s33 ‘J?ﬁ ol s
Malook, Rishta, Maa, Mama, I L‘,‘ fL“L“ o enid ) oS e
Mami, Chachi, Chacha, Baeli, ‘;i‘:“ o ala el =
Saenghi, Phoopharh, Malear, o ‘}‘m UJZ ‘)s—"x-'

. Olsa P e lsS

Masaar, Sabala, Kanwar, Zanani,
Juwan

25 Pakhi Tateerh, Terkala, Lali, Bhagla, (S G ¢ Y OIS i ¢y
Badak, Kaan, Ghij, Chirhi, Chirha, Q38 33 53 el S
Talur, Chanjhur , Chapak, Koyal, €S8 (IS S senin
Ghorakh, Chandur, Kanwrihi, ey el ‘6}“;"15 )
Batera, Ratha, Tooba, Jal-Kukarh, Al ‘y"“}“ ‘{f‘s'dz\*’)‘
Mamola, Mambhala, Haal, Tatuhan, o sho ~‘U*€ = s ;d:
Tetar, Ghera, Toota, Dodar-Kaan, Sl ek ‘ég ‘UIS'J,”A
Bagh, Tillar, Baaz, Marghabi, S5 ol e S e e
Krainh, Waah, Chakori

26 Waan Neem, Lasoorha, Harnoli, Kareer, R s 55
Shareenh, Sohanjrhan, Saar, Jind, ‘3-5 ¢ s el inilids ey
Jammun, Peelun, Taali, Toot, S e s ool ‘u;%iﬂg CUsAR
Pepal, Berhi, Bouharh, <SS ‘L‘fj)ﬁ/"":'.'lf Sas e o
Kaanh/Tolha, Kikar, Kath, Layi, (09 488 Sy o S
Phoog, Rukh, Waan, Khajji, e QliaS dadu oS
Safaida, Kachnar, Jhaal, Jhatar, ol ¢ Sex
Baans

27 Zanwar Uth, Arghalli, Khotti, Shenh, Nang, cnindh ¢ 3568 ¢ J& T gl

(ot (LiseS ¢ Ka3 (Kl
c«_fd_,';: ci@_: gQ,.\.éSL cdjﬁ

L . I L
‘)1:‘“‘-@44“‘6‘)‘)5‘@\3
- c‘)i}g Y gad ‘),.d sj&f@
‘jﬁ s)A.Sa chﬁ_,a s‘_Ag sAj?
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Chicharh, Billi, Choha, Shaer, U s 5 5568 o5l
Ghedarh, Bandari, Ghorha, Bakri, el w‘/ﬁg DL PN,
Cheeta, Shairni, Kutta, Ghular, 3B i ‘if“ﬁ 2
Ghadan, Lumarh, Rech, Dhand, Ol e LS 3L
Mainh, Ghau, Bloongrha, Ghaba, st s
Jhoota, Phandar, Jaaha, Machi
28 Ehsaas Roosna, Saek, Chaa, Man, Khaab, (e (e ol oS L)
Wachorha, Sawad, Rahmat, PECPVN VSRR PV TIES
Mounjh, Rees, Sanrap, Bhuk, e 45 6 S ()
Hanju, Muhabbat, Dosti, Makholl, Sl (Js2e ‘cf‘“ﬁ (e
Mahangh, Ghilla, Nafrat, Hussan, ‘U:'“\ ‘JL;,‘;‘“;J“ ‘Aj
Payaar, Khabas, Hawas, Ruthi, [ (GIIT T ) o
Bhoog, Khuwari, Kanbarhi, Wasal, OIS B eSS Juas “'”"ws,
Dukh, Tap, Kawarh, Neer >
29 Dhatan Sona, Chandi, Loya, Kola, Heera, Dom VS Ll il (bigu
Tanba, Sang-E-Marmar, e S (il
30 Chezan Purhi, Jhandra, Lafafa, Watta, ¢ ¢ g ‘Aﬁmfbﬁe ‘3
Basta, Waag, Lota, Ghandh, QIR il 3R B K
Sheesha, Moundh, Tohfa, Dabba, ¢S 0l (S cnind a3 5
Kitab, Kawaz, Kapi, Sawarhi, ~08 (A ()l oS
Radhi, Bhan-Bhosrha, Dhool, ‘JE (ol e a3 ‘L“j“%"
Tallian, Taar, Jutti, Subbi, Buhaari, (slie Gl o e
Mandi, Chata e
31 Pakhi Dy | Chunj, Poochal, Khanmb, Chamby, e ieS e g i
Zaa Gheechi, Narghat, Sirri, G 28 i al
32 Keerhy Makhi, Pissun, Tooka, Sondha, AT g (S 5 ¢ sony ¢ s6Ske
Joon, Machar, Titli, Jaaz, Ol B e s
Wathuhan, Makrha, Makhi,Kaweli, | ¢shsS «s¢5e ‘L“jf‘-“ s
Seewi, Bhondh 1562 ¢S s
33 Bank Maal, Ragam, Karza, Udhar, Jaib, ccun laal cum B ol o Jl
Paisa, Rishwat/Dallali, Kisat, Sood, | <aitic c2su caud (gl ) ¢y
Manafah, Sarmaya/Dhan, Khata, (S e ey enileS ‘A:.\LU:
Bill, Hatti, Khatti, Chatti, Bha et
34 Ghaer Dain, Parri, Balan, Jin, Farishty, ¢ oo OO e oG
Insani Dewta, Rooh, Churail, Deu s il oz s
Cheezan
35 Kudrati Hawa, Paani, Ag, Chan /Chandar, S RS P T
Cheezan | Taary, Dhoop, Chanan, Andhara, o ma colgy ol jlaail (cpla
Bhaa, Dharti, Mitti, Phal, Sabzian s g e
36 Aoun Ghaddi, Weghan, Sawari, U (5 ) g Ky 538
Jaan Layi | Gadhan,Pandh,Sarak, Tracktor, Y ¢ B (S aany
Cheezan | Larri, Tanga, Jaaz, Saikal, Real- R di Jan Ola oK
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Ghaddi, Dhala, Raksha, Chakrha,
Rarhi, Tralli, Tracktor

‘s‘sjﬁ‘) ‘\jsﬂﬁ ‘Nfas‘) $Y\§
S A

37 Paishy

Arhti, Nokarhati, Dayi, Mistari,
Marasi,Mashara/ Bhand, Dakhdar,
Mouzeera, Darkhaan

(e ‘&\‘J‘@\js}'a g@ﬁzji

cJ\A@S\Lﬁ Qilgs /o e s‘f\\‘)g.a
L .

TS s

These Saraiki nouns have been considered for analysis. Moreover, these semantic
categories of Saraiki noun words have also been considered for data analysis. Some
of these noun words, along with their Saraiki Synsets, have been discussed below.

1. Semantic Type: J«< (Fasal)

Table 3

Saraiki Noun <3 (Kanark)’s Synsets

Semantic
Type

EN

Word | Sens | Grammatica | Sense
s e No. | I Type s

Glosse | Example
s s

S5 Sens | Noun = S| oS dw
e1 S5 o | SSS58

SIS usds =
5 S5%
380

Olisdia 385

ol
U BT

Sens | Noun S5 S5 =)
e Jal (52 Sa 2 CS\_&

Dlslag | &l G
P NS
L @S.A
G\ di...u L

Sens | Noun <3< @S 58 Cia Sal
e3 EREY | e &g o
Jo | Gy S SHS F

Pr-x djﬁ:\
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Sens
e4

Noun

<5<

G | i)

=R PR

Sl
= <3<
e gl gl
Jaly sa
45@3})2

b ale
A
o T
~ 8

C.; u.ui L

"

The mentioned word in Table 3, <3< categorized under the semantic Type
of fasal. This word shows polysemic relation as all senses of “kanark” sound the
same but have four different related meanings: “pakki kanark, kanark di fasal,
kanark di bani cheezan, ty sahat garmi”. Three senses (kanark di fasal, pakki kanark,
ty kanark di bani cheezan) are directly acquired from the Punjabi WordNet. These
are also part of Shabdkosh as these are found in Shabdkosh, and Akhar (2016). But
the fourth sense is generated from the developed Saraiki corpus manually because
it is not present in Punjabi dictionaries, but in Saraiki. It is extracted by using the
merge approach that is also used for the construction of gloss. Furthermore, all the
examples are taken from the Saraiki language corpus.

2. Semantic Type: SIss (Khurak)

Table 4

Saraiki Noun _s¢<(Kheer)’s Synsets

Semanti Word | Sens | Grammatic | Sense | Gloss | Examples
c Type s e No. | al Type s es
B Sens | Noun B G383 | gl oy T S
e1 B RS U e e
S e
Sens | Noun ol | g S JeS o sl Ju"
e2 dask | bl oaisl e gland)
e "o e dl S s
Sens | Noun saals | &k o35 O G
es3 22 Shgs lax S
BB

MRS REN) FRRTPTEN

" -

oS
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Sens | Noun EXPA 2350 [ Ve Al alicsa
€4 =Y ouss
" el S IS

In Table 4, the root word “kheer” has been taken from the same Type:
khurak. Tt shares four various but related senses and shows polysemic relations.
Three of these senses ‘dodh de kheer, dodh, khalas dodh’ in Punjabi WordNet and
dictionaries: Akhar (2016), but ‘mithas’ is a pure Saraiki sense used in Saraiki
literature that is extracted by applying the merge approach.

3. Semantic Type: % =5 4= (Ghaa ty Booti)
Table 5

Saraiki Noun Ys (Bota)’s Synsets

Semantic | EN | Word | Sens | Grammatica | Sense | Glosse | Example
Type ] e No. | 1 Type ] ] ]

27 | G Sens | Noun s la de o e
L - .
e1 54 =4 =
ERISES
G 5
lﬁﬁ u_gs_ia 12
ob Y
"-L;;‘f
Sens | Noun Nl S | Jsl s
e2 03 sana oS
ST
N
u.u‘ C.; 2
LN T
Sens | Noun Gade 238 SR
€3 b é“/é
(5 gl PISTEN 5
Gy deg e
i
" g
Sens | Noun dhcn) | S S 3"
e4 ~H ~ 2 Cie S
Wl | Uplaps
Y zhgg7
) o
b .

2> Ol

s
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Gl (63
S ksl

"'5‘ \:\g
Sens | Noun 12y D | Dl dslat
es G LS 5iG 5 1
"'OZ' Lﬂf

In Table 5, the word Y belongs to the semantic Type ghaa ty botti. This
specific word has been used in five different senses that make it polysemous. All
these senses are taken from the Punjabi WordNet under expansion approach. These
are used similarly in the Saraiki Language and culture. One sense of bota as a ‘phal
ala bota’is also described in online Punjabi dictionaries: Akhar (2016) and
Shabdkosh. Moreover, the gloss of the Saraiki synset is constructed through the
merge approach.

4. Semantic Type: J& (Phal)
Table 6
Saraiki Noun <« (Amb)’s Synsets

Seman | E | Word | Sens | Grammati | Sense | Glosse | Examples
tic N |s e cal Type s s
Type No.
14 | <« Sens | Noun cal | YT sles a5 el )38
e1 <l Je Mg gl
Sens | Noun Gl Iyl | el 2 S (e
e2 G "ob e U
Sens | Noun Gl 1 el 13 Gl )
e3 w0 s | e sty
Sens | Noun o3| el | s gl
e4 s de Lol Hnus
g = "=
\Aa.u ng\
Sens | Noun x| el S Oz ok o sl
es ") e

In Table 6, <! comes under the semantic Typephal. It shares four senses in
the source corpus that are ‘amb, amb da wan, amb-ras, and boor’. It is also
considered as polysemous. These extracted senses of amb have been used in Punjabi
WordNet, Akahr (2016), and Shabdkosh but ambi is created manually through a
merge approach from Saraiki.

5. Semantic Type: sk %S (Khaeti Barhi)
Table 7
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Saraiki Noun ¢+ (Zameen)’s Synsets

Seman | E | Word | Sens | Grammatic | Sense | Gloss | Examples
tic N |s e al Type s es
Type No.
39 | &m0 Sens | Noun O | asbe | Usen Usp S el
e1 SR "o b
Sens | Noun om | sl S g Sdaa
e2 o | o e 59 Sty
DS | s 12 50 5ae8 Jlaaind
gt ol o
Sens | Noun sl S| ) Sl sl
e3 el sk | Clesd el oo (e
Wy | S| Gy S &
U "o
Sens | Noun 58 Lia PRSP TY ARER L
e4 o= Soe)Eergyn
e 23 il
R s i
Sens | Noun S ola | b GBS 28 (sl "
es el el S G
Js b Al
s S5 sass
"0 o el
Sens | Noun dagls | Gusda O Sy o)
e6 " A 5E s ald
Sens | Noun QS| o) | osielRda N pu Syt
ey = SN NCE LS P TSR
) )
Sens | Noun Sde | e | b e s SHT
e8 KPATN M) il G

The word =), in Table 7, uses the above-mentioned same
Type KhaetiBarhi. It is categorized as polysemous because of its multiple senses.
These senses are acquired from the Punjabi WordNet by using the expansion
approach. All these senses are also mentioned in online dictionaries, Akhar (2010)
and Shabdkosh.

Conclusion

The research is focused on two main areas: the development of nouns in
the Saraiki language and the challenges encountered in the data analysis process.
The first part of the research involved the development of a Saraiki language corpus,
comprising 2.2 million words. From this corpus, a list of 750 Saraiki nouns was
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finalized and divided into different categories. To develop Saraiki's nominal synsets,
a hybrid approach was adopted, which involved both the merge and expansion
approaches. The merge approach was used to create glosses, example sentences,
and some synsets because some of the senses were not mentioned in the Punjabi
WordNet due to the cultural gap. The expansion approach was used to develop
synsets of Saraiki nouns.

The research methodology involved the conversion of data into machine-
readable form, coding of data, and POS tagging to develop identification numbers
for nouns, a list of noun words, and a synset of Saraiki nouns. The second part of
the research focused on the challenges encountered during the development of
Saraiki Nominal Synsets. Since this was the first-ever research on WordNet
development for SL, POS tagging was done manually due to the unavailability of
the Saraiki tagger. The data was not in machine-readable form, so it had to be
converted and tagged manually. The creation of a noun list was time-consuming,
as the entire corpus had to be cross-checked, and synsets had to be developed. Each
word in the list was checked in the Gurumukhi Punjabi WordNet, Punjabi
dictionaries, and Saraiki dictionaries. Glosses and example sentences that were not
part of the corpus were constructed by the researcher. Native speakers of Saraiki
were consulted to ensure accurate and appropriate results. Finally, the research has
opened new avenues for future research in this area.

The present study offers valuable insights into the development of noun
synsets in Saraiki, which can be extended to other Pakistani languages such as
Sindhi and Pashto. The study provides a sturdy foundation for the development of
Saraiki Adjectives, verbs, and adverbial synsets. Furthermore, the study can
facilitate the creation of multilingual and bilingual dictionaries for Saraiki language
learners, as well as contribute to the development of lexico-semantic relations for
other WordNet components. The research also offers a list of nouns, which can be
increased to a thousand nouns, and the developed corpus can be expanded to 5 or
10 million, making it an ideal source for the development of online thesauri and
dictionaries for the Saraiki language. The study is a significant step towards the
creation of the Saraiki Language WordNet, as it provides a comprehensive
understanding of contextual meanings of nouns, which can help comprehend
words and their proper usage.
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Appendix
Semantic Type List and Saraiki Nouns

Serial  Semantic Type Saraiki ~ Seria Semantic Type Saraik

No. Nouns 1No. i
Nouns

1 Fasal 20 20 Look 35

2 Khurak 15 21 Amarat ty ondy 40

Hissy
3 Phal 23 22 Waela 13
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4 Phul ty ondy hissy 8 23 Jhah 22
5 Ghaa Booty 9 24 Rishty 40
6 Khaeti Barhi 14 25 Pakhi 37
7 Zaar 23 26 Waan 29
8 Jism Dy Hissy 40 27 Zanwar 47
9 Sabziyan 12 28 Ehsaas 33
10 Kapry 33 29 Dhatan 7
11 Zewar 9 30 Chezan 24
12 Mosam 13 31 Pakhi dy Zaa 7
13 Rang 22 32 Keerhy 17
14 Bimarian 19 33 Bank 16
15 Paandy 25 34 Ghaer Insani 9
Cheezan
16 Bayen Layi Cheezan 10 35 Kudrati Cheezan 15
17 Lakri Tun Bani 15 36 Aoun Jaan Layi 17
Cheezan Cheezan
18 Khaedan 16 37 Paishy 8
19 Khawan Layi Cheezan 20
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