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millones de palabras del Punjabi en escritura Shahmukhi. Se ha tomado una lista de 1000 nombres
en inglés de fuentes de aprendizaje en linea del Punjabi. La lista de sustantivos se ha traducido del
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ABSTRACT: This study aims developing synsets of noun of Punjabi Language (PL) in
Shahmukhi. This is a corpus-based study. The study has developed a corpus of 2 million words of
Punjabi Language in Shahmukhi script for selecting nouns to develop their synsets. The corpus of
Punjabi Language was POS tagged and processed through software: AntConc.3.4.4.0 for getting
nouns. The list of 1000 nouns was retrieved in English with respect to semantic categories. The
developed list of nouns has been further translated from English to Gurmukhi to Shahmukhi using
software: Akhar 2016. For the purpose of assistance, Princeton WordNet and Punjabi dictionaries
were used in the construction of Punjabi noun synsets. As a result, 5000 synsets of nouns have been
developed in term of identity number, word, grammatical category, synsets of noun, number of

senses and sentence examples.

KEY WORDS: synsets of noun, Punjabi language, Punjabi corpus, translation, lexicon-semantic

relations.

INTRODUCTION.

There are number of local or regional languages prevailing in Pakistan such as Punjab, Pashto,
Saraiki, Sindhi, Balochi and Urdu (Bhurgri & Abdul-Majid, 2006). It has been noted that these
languages do not have alphabets in standard form. In the present research, Shahmukhi Punjabi is
considered as the main consideration. The present study focuses on the development of synsets of

nouns of Punjabi Language in Shahmukhi script.
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English WordNet is the first work that contains 57,000 noun word forms which have been
organized into 48,800-word meanings, named as synsets. This is so-called Princeton WordNet. In
case of Punjabi WordNet, no solid attempt has been made on the development of Punjabi
Shahmukhi synsets and its WordNet. The present study is the first refined attempt in Pakistan that is
about the development of synsets of Punjabi nouns using mixed approach which is a combination of
merge and expansion approaches as practiced by Kaur, Sharma, Preet and Bhatia (2010).

The basics of WordNet are viewed as a large lexical source of English, Punjabi, Urdu and etc. The

development of WordNet is constituted with the ingredients: nouns, verbs, adjectives and adverbs in

form of group as a set of cognitive synsets which express a different concept. The term synsets is
explained as they are interconnected under the concepts of lexico-semantic relations. The structure
of WordNet is a helpful source for Natural Language Processing (NLP) and Computational

Linguistics (CL). This study comes under NLP.

The focus of the present study is made on the constituent of WordNet such as noun synsets of PL.

This time 5000 synsets of Punjabi nouns have been developed following the Princeton WordNet,

Akhar (2016) and online dictionaries such as “ijunoon” and _is4&~e. The list of nouns has been

used for the development of synsets of PL.

The important ingredients for the development of synsets of Punjabi nouns are as follows:

1) Identification number (ID) of Punjabi word from the database.

2) Number of senses of the word taken from Princeton WordNet, Akhar 2016 (a software), Punjabi
dictionaries and online dictionary (Hypernym - Free English online dictionary based on
WordNet 3.0, ijunoon dic.com and _s+&) and students of Punjabi discipline.

3) Synonyms of an individual senses.

4) Gloss for the synset.

5) Example from the developed Punjabi corpus and above-mentioned sources.


http://www.onlineordbog.dk/wordnet/en/4e/hypernym.php
http://www.onlineordbog.dk/wordnet/en/4e/hypernym.php
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There are number of approaches being used by the scholars in the construction of WordNet such as,
merge approach, expansion approach, parts of speech (POS) tagging approach, transliteration
approach and etc. In this connection, the present study has practiced mixed approach which is
combination of merge, expansion, POS tagging and machine transliteration approach.

Using expansion approach, this approach is helpful where there is already work has been done. This
approach is well guided in the process of building WordNet of the source language. The semantic
relations can also be borrowed from the source language being used in target language. The
advantage of this approach is helping in borrowing semantic relation of the given WordNet
(Bhattacharyya Puspak, 2010).

This expansion approach was used for development of Urdu WordNet (Ahmed, 2010; Adeeba &
Hussain, 2011). In the same way, Kaur et al., (2010) have used an expansion approach for the
development of Punjabi WordNet relations and the classification of synsets using Hindi WordNet;
Rattan and Bhatia (2011) used this approach for the creation of Punjabi WordNet and Punjabi Hindi
Bilingual Dictionary.

The contribution of works on the development of Punjabi nouns is viewed as: Nouns can be divided
into different groups based on their inflection which are mentioned by Bhatia (1993, p. 164-166)
and Shackle (2003, p. 600-601).

Hasan, Igbal, Azeemi and Javeed (2015) recently carried a study on online Punjabi Shahmukhi
lexical resource. The study constructed a database for Pakistani regional languages in order to
process cross lingual information in form of word sense disambiguation, machine translation and
part of speech. In the last, according to Humayoun and Ranta (2010) the study was devised in order
to develop corpus, building of a lexicon for PL and described implementation of morphology. This
study was considered as source of development of Punjabi corpus in Shahmukhi script as developed

in the present study.



5

The present study was conducted to probe into the following speculated research questions:
1) What are the synsets of the Punjabi nouns in Shahmukhi?
2) What are the problems encountered by the researcher during developing synsets of the Punjabi

nouns in Shahmukhi?

DEVELOPMENT.

Literature review.

WordNet is a lexical resource of language, in which words are packed together in accordance with
the similar meaning. WordNet’s language contains compounds, collocations, phrasal verbs, and
idiomatic phrases, the word is the basic unit (Fellbaum, 1998).

The design of WordNet looks like a thesaurus in which building block is a synset containing of all
the words that express a given concepts (Miller, 1991). Similarly, WordNet is defined as: WordNet
resembles a traditional dictionary; for example, WordNet gives definitions and sample sentences for
most of its synsets. A definition is valid for all the synonyms in a synset, since it expresses the
meanings of the concept. The sample sentences may not be felicitous for all synonyms, and often
different sentences are given for different members of the synset (p. 9).

PakWordNet was constructed for major Pakistani languages. In a nutshell, WordNets for Pakistani
languages are being developed following expansion approach using Urdu WordNet which has been

built at University of Engineering and Technology (UET), Lahore.

Approaches for the WordNet creation.
In construction of WordNet, there are two main approaches which can be helpful for the
construction of WordNet and the following approaches are merge approach and expansion

approach.



Merge approach.

In case of merge approach, different senses in which a word can be used is first recorded (Puspak,
2010). In this regard, the lexicographers build a synset for each of the sense, following the three
principles of minimality, coverage and replaceability for synset creation.

In merge approach, there is no distracting influence of another language, which particularly will
happen when the lexicographer will encounter cultural and regional concepts of the source
language. The quality of the WordNet will be good, if the synset maker has a good knowledge of

the language. But the disadvantage for this process is that is very time consuming.

Expansion Approach.

In expansion approach, the synsets of a source language SL are provided. The taken synset is
sensibly studied for its meaning. Therefore, target language’s words which are representing that
meaning are collected and kept together in a set in repeatedly order. This approach is helpful where
there is already work has been done.

This approach is well guided in the process of building WordNet of the source language. The
semantic relations can also be borrowed from the source language in order to be used in target
language. The advantage of this approach is helping in borrowing semantic relation of the given
WordNet (Puspak, 2010). As the current study is quite similar with respect to borrowing sysnets
relation from English WordNet using transliteration method.

The expansion approach for the creation of WordNet implemented in the development of
EuroWordNet was also the principal methodology experienced in the construction of IndoWordNet.
This expansion approach was used for development of Urdu WordNet (Ahmed, 2010). Similarly,
the same approach was practiced by Adeeba and Hussain (2011) experiencing in building the Urdu
WordNet. The whole Punjabi WordNet was developed using expansion approach. In the same way,

Kaur et al. (2010) employed an expansion approach for the development of Punjabi WordNet
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relations and the classification of synsets using Hindi WordNet. Likewise, this approach was used
in creation of Punjabi WordNet and Punjabi Hindi Bilingual Dictionary by Rattan and Bhatia
(2011). As these studies practiced the same approach in developing of WordNet the present study
practiced the expansion approach. In the end, if both source and target languages belong to the same
language family, the role of expansion approach becomes more attractive, as cancelling influences

of regional and cultural concept is supposed to be minimal in this scenario.

Constituent Elements of WordNet.

WordNet deals four syntactic categories separately such as Noun, Verb, Adjective and Adverb. The
separation is because of the sematic differences among the relations that connect words and
concepts from the four syntactic categories (Miller, 1995). First of all, WordNet has the potential of
80,000 noun word forms which have been organized into some 60,000 lexicalized concepts. Miller
views as many of these nouns are collocations; a few artificial collocations invented for the
convenience of categorization. In this study, the ultimate focus is on noun word forms which are

used to build synsets of Punjabi language in Shahmukhi script.

Noun in WordNet.

The focus of the present study is focusing on the construction of synsets of noun. Noun is one of the
constituents which are involved in the development of WordNet.

Punjabi nouns are inflected in number and case. They also have an inherent gender that can be
masculine or feminine. Morphologically speaking, it has five cases such as direct, oblique, vocative,
ablative, and locative/instrumental; the last two cases are vestigial (Shackle, 2003, p. 599). Since
locative/instrumental case is extremely rare to find, we omit it and define just the first four cases in

our implementation.
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Nouns can be divided into different groups based on their inflection which are mentioned by Bhatia
(1993, p. 164-166) and Shackle (2003, p. 600-601). Many past works were seen on nouns and its
functions in WordNet.

Similarly, Haq (1987) distributes nouns in two major classes such as proper noun and common
noun. He also divides proper nouns further into four sub-groups such as attributive name, alias, title
and nom-de-plume, and common nouns are further categorized into four sub-groups such as state,
collective, locative and instrumental nouns. In contrast, Siddique (1971) categorizes nouns on the
basis of structure and nature. According to nature as noun, it has been into substantive, quality
nouns and pronouns.

As far as noun is concerned, noun in WordNet is an information about hyponymic relations between
nouns is given in the definitional phrases of conventional dictionaries (Amsler, 1980). The function
of noun in WordNet is forming a lexical inheritance system which is systematic struggle has been
done to link hyponyms with their hypernyms and vice versa.

In order to understand the construction of WordNet, a number of studies were carried out of which
“Nouns in WordNet” conducted by George Miller (1993), “Modifiers in WordNet” carried by
Katherine Miller (1993). Similarly, Turney and Littman (2003) and Turney (2005) used paraphrases
as features to analyze noun-modifier relations. Paraphrases expressed more overtly the semantic
relation between a noun and its modifier.

Hasan et al. (2015) recently carried a study on online Punjabi Shahmukhi lexical resource. The
study constructed a database for Pakistani regional languages in order to process cross lingual
information in form of word sense disambiguation, machine translation and POS. This study was
recently conducted but the researchers did not expose the detail of list of noun words. The present

study was basically was devised in order to extend work on Shahmukhi PL.
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The significant study on computation of gender of Urdu nouns under morphology has been carried
by Akbar and Abid (2009). This study has been made for interested people who know the correct

gender of Urdu nouns for automatic POS tagging.

Synset and Concept.
Synset is a group of synonyms words. A synset shows a unique different sense or also called
concept (Hasan et al., 2015). For example, (JsSwl, 4wyie) shows a complete concept of (Institution)

as synset. Different types of words are seen in WordNet as:

Polysemous.

In which words have multiple senses are recognized as polysemous. In case of WordNet, it is
perceived as each word has many synsets as it has senses. For example, S word shares five
senses such as Wjge « 25 «S9x 19923, 45) 15 2l =9l wS, HI b slamw 3 O3, b 3 65 A 9 S

and (o5 L 63 o ol

Monosemous.

In which words can have only one sense are called as monosemous. For instance, bt word has one

sense such as b 39l 5

Compound Words.
Because of single words, WordNet synsets also sometimes contain compound words which are
made up of two or more words but are treated like single words in all respects. For Example, )!g%

word is in English (land record officer).

Gloss.
Gloss is used to describe the concept. It is having two components: text definition and example

sentence (Hasan et al., 2015). In order to understand this phenomenon, the given below example
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has shown five senses of «,S word. Each sense was properly defined according to the sense such
as b 97 d on 63 2o SO 48) 15 2k 2 S 03I b ol 5 U85 (09 L 3 65 A S9asS; 83 Ol

o b sy

Text Definition.
It is a primary part which is used to explain the concept as highlighted by the synset (Narang &

Bhatia, 2012; Adeeba & Hussain, 2012). For example, the word )5 has text definitionas S Y ¢

2 (8D O

Example Sentence.

It is secondary part of gloss which is used to give the usage of the words in the example sentence
(Narang & Bhatia, 2012; Adeeba & Hussain, 2012). For example, S word is exemplified in
sentence as WS o 3 LS sgzme 29 (o9)S sS Ll 3 ol

Recent advancement in Pakistan on WordNet by Adeeba and Hussain (2011), the researchers
reported on the development of Urdu WordNet from Hindi WordNet. The technique they followed
that was to translate downloaded Hindi WordNet into Urdu WordNet taking 50000 unique words
and organized into 28967 synsets.

Another study was carried by Kaur et al. (2010), the study described the development of Punjabi
WordNet by employing an extension approach in Hindi WordNet under Indradhanush WordNet
Project. In development of Punjabi WordNet contained the characteristics of origin, symbols,
morphological and syntactic were presented in the study. The lexical semantic relations were
elaborated in Punjabi WordNet. In conclusion of this study, approximately 35000 synsets were
identified in Hindi WordNet was exactly the same in categorization in synsets in relation with

Punjabi WordNet.
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According to Humayoun and Ranta (2010), the study was devised in order to develop corpus,
building of a lexicon for PL and described implementation of morphology. In this study, the
developers found some transliteration systems to exchange “Shahmukhi” and “Gurumukhi” with

partial solution.

Research methodology.

This section deals methodology for the current study. The present study is about the development of
noun synsets of PL in Shahmukhi.

Before creating noun synsets relation, this study has followed few steps: firstly, the corpus of 2
million words of Shahmukhi has been developed and used in this study. Secondly, two list of nouns
have been retrieved from online PL source. Thirdly, a machine transliteration system has been used
in this study. Fourthly, these lists of nouns have been compared with the developed corpus of PL.
Fifthly, a corpus of Punjabi Language has been POS tagged manually. Next, the total outcome of
nouns in 2 million words of Shahmukhi has been observed.

The most frequent 1000 noun words of Punjabi corpus have been semantically categorized and
finalized to create Punjabi synsets of noun using Princeton WordNet and Punjabi dictionaries;
moreover, the experiences of developing synsets of nouns in Shahmukhi have been discussed in
detail. These above-mentioned steps are the significant components of the present work and they

have been discussed below.

Development of Corpus.

The corpus size of PL was 2 million words. The data was extracted from online websites (as
discussed in coming section) in form of online news items, novels, poetry, short stories, drama and
columns. Some data was taken from newspapers such as “Khabrain Lokae” from Missal Publishers,

Aminpur Bazar, Faisalabad, and from open source set by Dr. Hamayoun (2010).
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The corpus for this study was developed following the certain steps. First, after going to online

sources all PL data in Shahmukhi scripts were manually downloaded from online sources in the

form of categorizations such as novels, poetry, columns, drama and online news in PL. Secondly,

all data were kept in form of classification.

Development of lists of nouns.

For this study, two lists of noun words of PL involved the following steps. Initially, a list of Punjabi

words was taken from two major sources: online lexical Punjabi learning and grade 5 English

textbook. These lists of words were in English translated into Punjabi using online dictionaries.

1500 nouns were taken from online source: lexical Punjabi learning.

Table 1. Detail List of Semantic Categories of Lexical Punjabi Learning.

Sr. No. Semantic categories Number of Nouns | Sr. No. Semantic categories Number of Nouns
1 Agriculture 15 25 Hotel 27
2 Animals 48 26 Insects 23
3 Articles in Common daily use 47 27 Institutions, building and their parts 81
4 Birds 27 28 In the restaurant 25
5 Bank 37 29 In the shop 22
6 Collective Noun 22 30 Industry 15
7 Colours 36 31 Material Set 64
8 Clothes and Dresses 71 32 Metals 11
9 Crime and theft 15 33 Minerals 14
10 Days 07 34 Nature and Natural things 33
11 Dinner Menu 22 35 Ornament and Jewllery 27
12 Directions 15 36 Parts of body 74
13 Diseases 79 37 Parts of the Car 16
14 Domestic Articles 42 38 People 20
15 Drink Set 16 39 Places 34
16 Edibles 25 40 Print Media 20
17 Education 25 41 Professional 82
18 Feelings 18 42 Public Transportation 15
19 Flowers 09 43 Relations 52
20 Foods 40 44 Sports 49
21 Fruits 22 45 Stationary 45
22 Groceries 19 46 Vegetables 28
23 Grains and Crops 23 47 Tools 28
24 Hospital 14 48 Weather 17
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Table 2. Detail List of Nouns from Kindergarten to Grade 5" Books.

Kindergarten 1% Grade

2" Grade 3" Grade

4" Grade 5" Grade

43 91

90 62

83 86

Table 3. List of Sources of Nouns.

Lexical Punjabi learning

Grade 5™ English Textbook

Accumulative Words of
Nouns

1500

455

1755

Machine Transliteration.

The machine transliteration system was employed in order to translate lists of nouns words from
English language to Shahmukhi. In this connection, the lists of noun words in English were made in
corpus expressions (as given in Appendix) and then were translated into Punjabi (i.e. Gurmukhi)
using ‘Google translator’ (See Figure 1 below). After that, the translated Punjabi (i.e. Gurmukhi)

corpus expressions were placed in software: Akhar (2016), a Punjabi translator converted Gurmukhi

into Shahmukhi. Finally, lists of Punjabi words were translated in Shahmukhi.

Google

google translator

All Images News Books Videos
About 10,200,000 results (0.45 seconds)
English — detected ~ i <&

Crop|Fertile |Field|Land|Land
revenue|Manure|Plough|Revenue
clerk|Revenue entry|Revenue
inspector|Revenue officer|Seed}
Soil|Water logging|Yoke/

Did you mean Crop|Fertile |Field|Land|Land
revenue|Manure|Plough|Revenue
clerk|Revenue entry|Revenue
inspector|Revenue officer|Seed)
SoillWaterlogginglYoke?

Q

Settings Tools

Punjabi ~ rD

gt | ole | ol | e | 83
THE T HE | U | I8, 'S 98%dd |
HE fEed | HEhT fadiud |

HIE M wifterdt | =tF | Tt | et s
| Hd

Khettbarm | zamina | zamina | zamina
khéta | zamina da mala | khada | hala
mala kalaraka | malTa idaraza | malra
nirtkhaka | malra adhikart | bija | mit1
pani laga | jauha

Figure 1. Google Translation from English to Gurmukhi.
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After having converted from English to Gurmukhi, such Gurmukhi expressions were placed in a
software: Akhar; a Punjabi translator that converted Gurmukhi into Shahmukhi (See Figure 2

below).

W e DN "Rl AKHART  —
Home Insert

Script | Gurmukhi
Keyboard | Sukhmani

Typing Pad

Hted | ol | s | s | 93 | s T ws | ve | 98, 1S Faae | W feears | Wb fadhue |
HE mifgardt | g | ¥t | ured = | Hio

+ ——— = 100% Lne:3 | Page:1/1

Figure 2. Akhar Translation from Gurmukhi to Shahmukhi.
After having translated data in Gurmukhi from Google translator, the data was again translated from

Gurmukhi to Shahmukhi through software: Akhar, a Punjabi translator. See figure 3 below.

Home Insert Page Layout Mailings ~ View  language Tools Ab
' T8 Q@ [ 3 D I
oard | Sukhmani - 'LJ
@ o ar  Transiiteration Transiation Nu mb T
. ey er

Script/Language Co
LR PP
5 P L

L | B AU o 45 b | o e e | ik
o | I G 1E) G

Figure 3. Translation in Shahmukahi.
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For tagging Punjabi corpus, a number of steps were taken. The detail has been given below.

Process of Tagging Punjabi Corpus.

This is very significant process of data tagging. This process of tagging includes 5 steps. First, for
doing this step an online software (i.e. Online Shahmukhi to Gurmukhi transliterator) which
converts Shahmukhi script into Gurmukhi script. This step is manually completed with great care.
This step is called transliteration. Secondly, the converted Gurmukhi script is manually tagged in
accordance with parts of speech (POS). This step is regarded as POS tagging. At third, the tagged
Gurmukhi data is converted back to Shahmukhi script. This process is known as back
transliteration. While translating from Gurmukhi to Shahmukhi, a number of problems in form of
formatting, missing words and unrecognizing words. Fourthly, all these problems are manually
cleaned. This way of cleansing is known as manual cleansing. At last, the possible solutions are
directed to the identified problems. This final step is normally perceived as problem solving. The
graphical representation of process of tagging is given below.

Table 4. Process of Tagging

Step 1 | Machine Transliteration Conversion of Shahmukhi to Gurmukhi Script

Step 2 | POS tagging Gurmukhi script is tagged

Step 3 | Back Machine Transliteration Conversion of tagged Gurmukhi to Shahmukhi

Step 4 | Manual Cleansing Identifying unknown words, tags and etc.

Step 5 | Problem solutions Removing unknown tags, manipulating tags and etc.

Step 1: Machine Transliteration.
At first, go to online converter of Shahmukhi to Gurmukhi script “Online Shahmukhi to Gurmukhi
Transliterator”. After pasting shahmukhi script in left side as mentioned in this snapshot, translate

into Gurmukhi and copy that converted stuff into notepad files.



16

PN dgﬂ: Punjabi — <> Shahmukhi

L Transliteration
Home | PMT Home
Transliterate Text
Enter your Text Transliterated Text
2 LAOle Gy g8 LaTlr sy Bz iz § T Sy d@ AR
Ll 53 43S G Ladle gy 1 e EE R
et e e Lf U e B ¥ 33 9 am 2o H A

il Lipa yails gae l - .
e ? o ol wEe T vEe & R
e S ustle gelld pa Bde Hles
Lol gy Lolids Ligl La¥ <3 wl Wméﬁ'ﬁwﬁﬂ?ﬂ@

WA T3 T WS TEeE 9 e
wssS Ligy wl oS Ly gde JE

solr ss LBl 5Ly o8 a5 gl sl ded ds glesd 18l s wEg w3 o dor {45
- o on oo Ty wodbdt er® o b e voreer o o
Shahmukhi - Punjabi -> Gurmukhi - Punjabi Suggest a batter Transliteration

Figure 4. Visualization of Machine Transliteration from Gurmukhi to Shahmukhi.

Step 2: Parts of Speech (POS) Tagging.
After having machine transliteration, the next stage is called POS tagging in which retrieved
Gurmukhi converted script is pasted in the upper box and get tagged data at lower box through

online software “Online Punjabi Part of Speech Tagger”. This way of tagging is known as online

POS tagging.
Punjabi
Research Centre for Punjabi LanguageTedmIoEy u n J a I
Pun]ablL.nwersll:\tﬁalal . Par t Of Sp@ech
Input Punjabi Text - e
W AR N T% A W o Ak olis
WA e T A emerlgayawzg®
aagﬁeaamw;ﬁmfﬁw ng" flegAseTsITEEMN
' 3 ETUFUTE T HMA
JFIBIIRHAAZRE
ol | yrE gt |5 fe &
Tagged Output
DTN NNP BIN_NNP HT® (PSP %4 \PSP DM _DMD @®Rule Based O Statistical

[ITEN_NN HTE] \pSP #idl 'N_NN W PSP BIIN_NN
UTHIN_ NN PSP TTdI'N_NN %3 PSP BTdl'N_NN
[HSIN_NNP ASHN_NNP HTHIN_NN B\PSP f& Iv_NN
HE PSP IBEN_ NN HRPSP AEN_NN FdW_VM
BTEG PSP YRIN_ NN BN NN dV_VM._VE

[TH W VAUX gdd \UnKnown BHA \UnKnown

Tag the text

WView Punjabi POS Tag Set

Figure 5. Visualization of POS Tagging.
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Step 3: Back Machine Transliteration System.

As completing online tagging, the retrieved tagged data is again translated through software “Online
Shahmukhi to Gurmukhi Transliterator”. Actually, this software translates Shahmukhi to Gurmukhi
and vice versa. This conversion of tagged Shahmukhi data into Gurmukhi script is called back

machine transliteration system.

)i»,. Punjabi- < Shahmukhi
<—>dl§' Transliteration

I ————————
Home | PMT Home

Transliterate Text
Enter your Text Transliterated Text
2 # e S AR 2 = gilr sy gRage Luily sy Gz

33 w2 om & A

T wEe ¥ A8 WG AF 08

Gl gy pepd Japgt  uils gy 03I

AR PR I L AP R

wilt g B wuE vgee | e Ll gy Lips yails 330l
TE wE W A o T &S
e T N A e B R T R

Gurmukhi - Punjabi | == Shahmukhi - Punjabi [ Transliterate Suggest a betler Transliteration

Figure 6. Visualization of Back Machine Transliteration System.

Step 4: Manual Cleansing.
After having completed this tagging process, the ultimate retrieved data is manually observed, and
the differences are noted. Due to phonetic differences, while translating some consonants variation

are identified.

Comparison of Data.

After completion of data collection, the lists of nouns ware devised in form of corpus expressions.
Afterward, those expressions were compared and matched with the target source: extracted nouns
from tagged Punjabi corpus using software: AntConc.3.4.4.0. The most frequent words which were
matched with corpus expressions. They were considered for further analysis. The detail of words

has been given in Appendix.
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Semantic Categorization and Finalization of Lists of Noun Words.

The most frequent noun words after execution of matched comparison between lists of nouns from
online sources and the list of nouns from the developed corpus, the finalized data of 1000 noun
words was categorized semantically as above mentioned in Table 4. The detail lists of noun words

as categorization have been given in Appendix.

Development of Noun Synsets of Punjabi Language.

The main and significant purpose of this study is about the development of synsets of noun of
Punjabi Language. In order to create synsets of noun, the following components of the development
of noun synsets were devised in form of identification number (i.e. ID of noun words), list of noun
words, numbers of senses, synsets of noun, synonyms, gloss (i.e. definition of word), example
sentence (i.e. providing example sentence from developed corpus, Princeton WordNet and
Compleat Lexical Tutor). For this purpose, the excel sheet for this activity was used instead lexical

matrix. The detail of process of creation of synsets has been given below.

Semantic Category.

This was the first step which was actually providing the semantic category of noun words during the
creation of synsets of noun. It was already discussed in above section that 48 semantic categories of
noun words were taken in case of creation of synsets of noun. For example, Agriculture was one of
the semantic categories of noun words. The purpose of categorization of noun words was keeping

data in a comprehensive way for the readers.

Identification Number.
The second step of creating noun synsets was giving cardinal number to the noun words for

identification. This way helped in searching words out of data; for example, ID no. 1.
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List of Noun Words.

In this section, the finalized noun words were taken in this column of “list of words”. These 1000

noun words were considered for synsets of noun. For example, S is one of the lists of noun

words. The detail of noun words has been given below in Appendix.

Numbers of Senses.
This section showed the actual senses of noun word which were existed as per different contexts.
This is a convenient source of recording senses of noun word while making synsets of noun. For

example, S word shared five senses in numbers such as sense 1, sense 2, sense 3, sense 4, and

sense 5.

Grammatical Category.
In order to develop synsets, there are number of syntactic categories such as verb, adjective, noun,
and adverb which are the components of WordNet. In this relation, the present study focused on

noun synsets. The only grammatical category noun was used for creating synsets of noun words.

Synsets of Noun.

This section has great importance because this study is based on this section. This present work
studied synsets or senses of noun words. The purpose of this activity was giving more senses of
noun contextually. For this purpose, senses of noun words were extracted from developed corpus
of Punjabi, Princeton WordNet and online dictionaries. The more meanings were considered as

synsets or senses of noun words. For example, S word shared five senses such as:
lajge 25 ¢S Jl9925 , 48) 15 adio 2l S, KA b o 3 OBy, 9SL 3 63 Ax 69 S and o Ol

b sy
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Gloss means definition of word. This section is also an important because a single word has

multiple senses and each sense is defined as per contextual meaning. This study provided definition

of every sense of noun word. In order to understand this phenomenon, the given below table has

shown five senses of «,S word. Each sense was properly defined according to the sense.

Sentence Example.

The last component of creating synset is sentence example. This component was done after having

assistance from developed corpus of Punjabi language, Princeton WordNet, Complete Lexical Tutor

and Punjabi dictionaries. This study extracted sentences of searched word and its senses from the

said sources. In this connection, sentence examples were brought into Shahmukhi using software:

Akhar 2016 and online Gurmukhi to Shahmukhi Translator. For example, S word has five

senses. Each sense has been exemplified through sentences.

Table 5. Visual Representation of Semantic Category of Noun Words.

Semantic Word | List of | No. of | Grammatical Svnset/Senses | Gloss/Definition Sentence

Category ID Words | Senses | Category y Example
1993 : Jo o =6S Ll 5 gl
Sense 1 Noun 555? dwfé dow 83 2y S &’/(5‘”{5‘-’.95“ 2 09
9o « o RrbSexr | Wo 3 &8 e
@‘ ) Gldilae ygol
Sense 2 Noun plie cddy | 481> il ol S S 6 208
&S
In the . o . S g eVl Al
KAPRIRCE] | JJL 5. e
Restaurant 1 S | Sense 3 Noun ERVPEINCEFIw: 29 b la w5 08y s 5
. S 63 345 2 e

b .
Sense 4 Noun sy | T8 69? Sligp Ol i 2
i SNl
. LY GO | (9w)S 6 OlLs Aol
n Noun o Ol B

Sense 5 ou B <O o | ke JB ook

Developing Template of Synset.

After defining each above-mentioned step, in the end of creation the researcher has developed a

template viewing a complete picture of synsets. The synset entry format in file is shown.
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Table 6. Synset Entry Format.

Sr. No. | Tags Descriptions
1 WORD CAT The semantic category of noun word
2 ID The synset identifier.
3 WORD Search word
4 SYNSET- It gives the set of synonyms for the sense in the Punjabi
PUNJABI language
5 CAT The syntactic category of the sense.
6 CONCEPT It explains the concept represented by the synset.
7 EXAMPLE It gives the usage of the words of the synsets in the sentence

Tools for this Research.

In this study, multiple tools were brought into use for the convenience of the researcher. The
following software as tools were used to reduce the consumption of time, such as:

1) Online Shahmukhi to Gurmukhi Transliterator.

2) PakInPage to Unicode Converter.

3) Notepad.

4) Part of Speech tagger system.

5) AntConc 3.4.4.0

Results.

The lists of nouns after comparing with developed corpus, these finalized words have been
discussed in upcoming table. As for as results are concerned, 5000 Punjabi synsets have been
developed using 1000 noun words of Shahmukhi Punjabi.

The numerical results of the lists of nouns have been explained in Appendix. These words have
been supposed for data analysis and discussion. The two major sources: from Kindergarten to Grade
5" books and a semantic category of lexical Punjabi learning have been considered for data

analysis. The first source has been discussed through Punjabi synsets.
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This section deals synsets of Shahmukhi Punjabi nouns which have been developed and analyzed

through exemplifications. The given below tables are the examples of data taken from the data

analysis of Punjabi nouns of Shahmukhi. As for as discussion of synsets is concerned, the

experiences and the problems of developing synsets of Punjabi nouns have been encountered. The

detail of semantic categories has been discussed ahead.

Semantic Category: Agriculture.
Table 7. Synsets of Punjabi Noun J«3 (Crop)

Semantic Sr. | List of | No.of | Grammatical
Category No. | Words | Senses Category Synset/Sense | Concept/Gloss Example
Gow So,dad | oSl |85 Jbolasl g Jiad OliusSh
Sense 1 Noun s ket 65 N
Loy WS el | 79 0lel sl So) g9 Sho o3l
Sense 2 Noun 393, g A i ’ )
e b 8 9 9 Lo Juad
4l S 651 Jsad Sl 7
Sense 3 Noun pozp 43S 2515 OS] Olsr <45 5531 Jad J;f:
. . 3L 6o oludl _ . _
Agriculture | 1 3™ , 58l S al
J 2| sense 4 Noun & Sow Joad nga | SRR s ﬁfé
E R et :
Sense 5 Noun Jle opsd ol b | 7 S s 0 ensd s J“”
LN
. . S3=9l G Pl L . .
Sense 6 Noun 25 (554 iz | b Sy S 225> 0
Bgs codan In W GXgn S5=9 Sy

Semantic Category: Animals.

Table 8. Synsets of Punjabi Noun ¢ (Sheep).

; Sr. List of No. of | Grammatical
Semantic
Category No. Words Senses Category Synset/Sense | Concept/Gloss Example
3 ‘ s Jus ke
Sense 1 Noun lass , )53l amls o S 7 ol ke 539
L
: ; . | DTz oan Vs | 9090 22 gl ool o
Animals 10 e Sense 2 Noun oo )’ﬁ ,0d0 e e it o L e ?
| o ulSIS &9 She 23l
Sense 3 Noun Ko 005 g ¢ ol
TR 9 E | T Gow e s e
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Semantic Category: Articles in Common Daily Us.

Table 9. Synsets of Punjabi Noun & (Strap).

Semantic SI. List of No.of | Grammatical Synset/Sense | Concept/Gloss Example
Category No. Words Senses Category
awd did | dlg b 0 Az | Poame S 5 0935
Sensel | Noun L 533 & o db e ds
s ERUTEENY
" ‘h ‘ . " ®
Sense 2 Noun S| BBz es T $Xg Jlaaiel
R o5 . . LL:U " JU b .
el | GROP T S | Saane Ui e JU
Sense 3 Noun 93 (= edo Jlg PIRHCY e
Acrticles in S e w
Common 3 oe gbsjjubi\i;i
Daily Use ¥ Do . o e.

Y Sense 4 Noun 6L 5= Ol dsobg & | So gy cdle dSs
SEUSs 3 & Toddl &Y & 6o
255b Jlgs

o
< | Ol 29 Oloyme udl g
¢ bb .- s . *
Sense 5 Noun o= L & ok 14;, ¥ zocdlae 5 op & os
O o Tsslr )
Semantic Category: Bank.
Table 10. Synsets of Punjabi Noun 4.»,3 (Debt).
Semantic Sr. List Sf No. of Senses Grammatical Synset/Sense Cor;cept/ Example
Category 0. | Words Category Gloss

. Gl | mb s Glew Slan)d
' Sense 1 Noun w28l i e 15 dew o O

Bank 52 | @ gt 15 g 2
Sense 2 Noun O v, | Bgw Ol A S 53 151

Semantic Category: Birds.
Table 11. Synsets of Punjabi Noun U sl (Parrot)
; Sr. List of No. of Grammatical
Semantic

Category No. Words Senses Category Synset/Sense | Concept/Gloss Example

2 L gb vy ol
35 &5y
Sense 1 Noun s lbgb | PTTII as g ls ol
4 s Tl
Birds | 59 Losko Lsb by | L o s J3Seol 25
K 1SS djs lg g 5 oo

Sense 2 Noun & A58 Sl iy o) &) K Lsb oy ol @5
Iy o &y ) i 09 0yS b $559
2o < T oS
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Semantic Category: Clothes and Dresses.

Table 12. Synsets of Punjabi Noun &S (Coat).

; Sr. | Listof No. of Grammatical
Semantic
Category No. | Words Senses Category Synset/Sense | Concept/Gloss Example
. L’ «‘ bb - b . < L‘i) 2
Sense 1 Noun g, eS| 7 < QJS DS b s
& dly @ Lo L
lado 44.@"4‘]03-‘ &9 éﬁsbu'}") Q;.J&JLASLW
Sense 2 Noun Y A
Laad | LSS5 & Lre
Clothes and 67 &S
Dresses g ¢ % Syl e
Sense 3 Noun ez Slg> d’fﬂe.s@“f Sy S 1> 055 22 1S
e 1y ] |
oL 3 & S JB 639 65 ISl 3 2u
Sense 4 Noun S : ¥
M RUSHPIPPARTE o bgw Lb &S
Semantic Category: Crime and Theft.
Table 13. Synsets of Punjabi Noun 4> (Attack).
; Sr. | Listof | No.of | Grammatical
Semantic
Category No. | Words | Senses Category Synset/Sense | Concept/Gloss Example
Sense 1 Noun o Dol nz oS & Lﬁﬁ%:l;
b Glan o8 | de> 23 858 05 sy
Crime and Theft 85| nles | Sense2 Noun 29313 Sle o> Wos S ygdae 3
Lo 2 Kir 3 oads | Lo ylgp 3 od Gl
Sense 3 Noun REEEIRES LS Slos b3 Glgar L 1o
Semantic Category: Dinner Menu.
Table 14. Synsets of Punjabi Noun J¢ (Fruit).
Semantic | Sr. | Listof | No.of | Grammatical | Synset/Sense | Concept/Gloss Example
Category | No. | Words | Senses Category
Sense 1 Noun o9 c g2 dJabesys | TablaS) Jo S50 @bl ame
; Gov @ dll | Yol (& (0 098 05 Ol 3 bl
Yy
_ Sense 2 Noun Jud Vg Vgl Cann Wl & Jgs 9 S5 5
Dinner 95 Je
Menu ; . & g e gy Obeiel & Oleds
Sense 3 Noun Ao cplail | Ay e (S b s 5 i oS
Sense 4 Noun R dhols come | Ol g OB GBS U@ 15 Cume
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Table 15. Synsets of Punjabi Noun o5 (Blood).

Semantic Sf- b&st (Cj)f é\lo. of Ggm:matmal Synset/Sense | Concept/Gloss —
Category | 'NO- | VVOTOS | S€NSEs ategory
. ‘ . L«O‘ . o U . é
Sense 1 Noun RYEIVI PICH) Y olz @ Ok | 0% e 0B e d/ﬂf
05> WSy
«Slw o 25 56 s 095 3L
Sense 2 Noun Yo Lot Ay 39> e
Diseases | 107 | ©% _ .
Sense 3 Noun Jbolus | Olr 95 S S S09> 5 pyme
L sl d S s5Soss
s TI09> 22 S | 79 09> 2391 5,S BLalll
Sense 4 Noun Oylad os ol s

Semantic Category: Domestic Articles.

Table 16. Synsets of Punjabi Noun ) (Rope).

Semantic | Sf- | Listof | -No. of } Grammatical Synset/Sense | Concept/Gloss Example
Category No. | Words | Senses Category
i ook FowarS | oo ovarSd oo
Sense 1 Noun BGes)93 o 5
Domestic » | Sense2 | Noun DBl | O obs o ot
Articles 138 | & = Lus S (3 09 035
ARG |
L o Lol DR B PR R IVE S
Sense 3 Noun Lig J Ll () Lo 5 by 0
Semantic Category: Drink Set.
Table 17. Synsets of Punjabi Noun ol> (Tea).
Semantic | S | Listof No. of Grammatical Synset/Sense | Concept/Gloss Example
Category No. Words Senses Category
- 3 ol>
o ez CogS> 3 ol
Sense 1 Noun (aely | @TFEE S 3Y eSS g
Gy T
£ ‘6“\)1}
Drink Set | 165 | °% Sense 2 Noun o | e e | elr 39S Sl
) ol Qo Al bgy Glova
Sense 3 Noun 05d | W& db 05 ok Ole
b9 S ok ol
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Semantic Category: Education.

Table 18. Synsets of Punjabi Noun <US (Book)

Sr. | Listof | No. of Grammatical

gzrt’r;zrcl)tri; No. | Words | Senses Category Synset/Sense | Concept/Gloss Example
Sense 1 Noun QUS| S 6o ple 35S Iy OUS ez S5 St S
Sense 2 Noun ‘&'cﬁi QS & oeS | W S g9 oS 55 Ol 0bs sleol 5 IS
. oS
eueation | 169 Sense 3 Noun “;l“s::;j > w‘iii Tl Og iy QLS (65§43 Ge
Sense 4 Noun oS L S s bl TOLS s 4l 01,3

Semantic Category: Edible Items.
Table 19. Synsets of Punjabi Noun (¢S (Butter).

Semantic Sr‘ b&St gf 2‘ o. of ng;mat|cal Synset/Sense | Concept/Gloss Example
Category 0. ords enses ategory
s ! -
Sense 1 Noun HEVACRRVI VY i fm; T s 39y JU 065 0g5 36 Al ole
Sense 2 Noun R PRETY) 6 L 1s (peKe 2G5l 239 4813 13 Il JU (456 79 Ik
Edible S
187 obssr oS> s NE (&
Items > - B oM 0l&)g (1eKe (2l ol 3L
Sense 3 Noun cswsblz (0 0 olgie ot JE DS Ol ”“L D:,j) i 55;;
dolig oo
Sense 4 Noun oo Ldgus | 1 Luugas Cang 2l B9 (48 Lguma (& Gaile

Semantic Category: Feelings.

Table 20. Synsets of Punjabi Noun Lk, (Love)

Semantic Sr. \Iy\;St gf ;\l o. of Gr(z:in;matlcal Synset/Sense | Concept/Gloss Example
Category 0. ords enses ategory
| > B, 5lo JU olols ugs oLS
Sense 1 Noun Como ol | sl Vg ke >l bSOl Jb ot Uﬁ“’—j
Lo Cwgr O (S . . S
Sense 2 Noun -\.u.«g‘wle b)S " \3)[5.7\%;][; () éi‘ O g0
cdghan | Gae Jb S | o BLgo asiler 29k Jud 5o
Feelings | 201 S Sense 3 Noun Wgumn Bl g PR
S B ; P 1o Vg Hlo Cags SOl ¢ >
Sense 4 Noun oL fis) | o Js=> e > Vlg by ey SOl oo Az
27 G | 22 bolsS Ghes o
Ly JU ylo 7 T 09 pgd
Sense 5 Noun Joz des | Llasg pdle leo » Uk @9 0wl os’ p58 o
PALRYPNE S
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Table 21. Synsets of Punjabi Noun <! & (Alcohol).

Semantic Sr. \Iy\;St gf 2‘ o. of Grcz:ar?matlcal Synset/Sense | Concept/Gloss Example
Category 0. ords enses ategory
& $ B - B
Sense 1 Noun g ub’%‘ o915 0SSl T s Ol JB Ly 3 0lysS!
bl9 685

; e s oM 2ol | 038 0w 22 O 2ol L JLSsS
Food 217 ol Sense 2 Noun L @ 0gs o oS0 Temls 3§ ke
~ _ K9 i Koy 1o U Jlg oy 79 i
Sense 3 Noun S5 bigen Sy JY O39Sl S 1 U8l Iy oW
2159 bgaw

Semantic Category: Professionals.

Table 22. Synsets of Punjabi Noun I (Owner).

Semantic Sr. \Iy\;St gf gl o. of Ggr?matlcal Synset/Sense | Concept/Gloss Example
Category 0. ords enses ategory
Sense 1 Noun Ele-dly « S S ls 1z (o8 2 1y Sl 1o aladlr o das 095 g G 0L
Sense 2 Noun I 1 dsle oS o o e D5t 82 e B9 9> 62 G 0 S Sl
28 R 295 Ay Cawig T @gend S o oueS
; S
Professionals | 510 S, Hlo . ..
Sense 3 Noun ’ ')PSJL: Do ls Bl oS o o 15 Sl &y 23l
¢ . o) 0oL g . . .
Sense 4 Noun BIRY VIRV s Y3 Sl 3 23Szl Sy 7l g9 2w

Semantic Category: Weather.
Table 23. Synsets of Punjabi Noun !5 (Air).

Semantic List of No. of Grammatical
Category Sr. No. Words Senses Category Synset/Sense | Concept/Gloss Example
- . | 2. e b,
sense 1 | Noun Iy ol U 13 g Lm&"@?’f‘s_‘fe’ Sl
48l 2 Obylan JU g (puvgo
| byles :
sense 2 Noun wge g (o090 105 g
Weather 616 Igw
.ok & ] 52 Sh> 9w 6 UBs) Jb auy
sense 3 | Noun K23 K &b sb 2 bl
Y ‘ . - .
sense 4 | Noun 0330 Il ey oy OO 2 o>
[RUESEIRE S
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CONCLUSIONS.

This study concludes that the development of nouns of PL and the problems experienced during the
analysis of the data have been reported. This study answers that 5000 noun synsets of Punjabi
language have been developed.

During the development of noun synsets, a list of 1000 nouns has been finalized for making noun
synsets. After the development of the list of nouns, a mixed approach has been practiced. A mixed
approach is a combination of both merge and expansion approach. For the development of Punjabi
synsets of nouns, a merge approach has been used for developing gloss and sentence examples of
synsets of Punjabi nouns.

An expansion approach has been employed for constructing senses of Punjabi nouns. In this study,
POS tagging, machine transliteration system and back transliteration system have been used for
developing IDs for noun words, list of nouns and senses of Punjabi nouns.

The study also deals the problems experienced during the construction of noun synsets of Punjabi
language. Such as the collection of list of nouns has been developed after having a great fatigue as
mentioned in chapter 3; the senses of nouns have been developed using expansion approach with
great efforts using Princeton WordNet, Akhar (2016) and online dictionaries: ijunoon and _&gté.w;
lastly, the gloss and sentence examples have been constructed manually after taking assistance from

the students of Punjabi discipline and Punjabi dictionaries.
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