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Abstract

Human languages are complex due to the diverse nature of expression whether in spoken or written
forms. Natural Language Processing (NLP) combines the power of linguistics and Artificial
Intelligence (Al) techniques, which enables computers to understand natural languages as humans do.
Each language has its own unique set of grammar, syntax, terms, slang, and rules. Language
processing involves certain tools which play a vital role in the construction, analysis, and
manipulation of any language. Part of Speech (POS) tagging is one of the essential and basic
processes for other applications in NLP. POS tagging is the process of classifying words into their
parts of speech like nouns, verbs, prepositions, adverbs, etc. to a word. POS tagging involves the use
of a proper POS tagset used to label distinct parts of the text with grammatical annotations. This helps
to identify linguistic features of a word, phrase, or discourse in the text corpus during the annotation
process. Saraiki language (SL) is one of the ancient regional languages of central Pakistan at present
This research work focuses on the development of an SL POS tagset that will help the community to
manipulate SL resources digitally. SL tagset consists of forty-seven classes of words along with sub-
classes and their tags.
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1. Introduction

Saraiki Language (SL) is an Indo-Aryan and Urdu Languages (Kausar, 2015), (Abbas,

language that is mainly spoken and understood
over a large geographical area of Pakistan (Jan,
2016). Mostly around twenty-six million
people spoke SL in different areas of Pakistan
(Final Results (Census-2017), 2022). SL Is
majorly spoken in South Punjab, Eastern
Balochistan, Northern Sindh, Dera Ghazi
Khan, Dera Ismail Khan, and some areas of the
Indus Valley (Jumani, 2011). SL stands 61° as
the world's largest language and 4™ among
Pakistani local languages such as Punjabi,
Sindhi, and Pashto (Thomas, 2002). There are
different dialects of SL available such as Rohi,
Multani, Thalli, Rajanpuri, Majhi, and
Shahpuri (MacKinlay, (2005). SL text is
written from right to left using Arabic and
Urdu Language Scripts (Jan, 2016). Most of
the alphabet of Saraiki also available in Arabic

2012).

Unfortunately, in the recent few years, no
attention is given to the digitization of SL
resources. It is a very undeveloped language
digitally and it needs time to develop a
hierarchical part of speech tags for SL.
Technological advancements in the area of
Artificial Intelligence (Al), Natural Language
Processing (NLP), and Computational
Linguistics (CL) create an opportunity to make
SL resources in a modern way (Skeppstedt,
2014). Machine Learning (ML) and Deep
Learning (DL) contributed a lot to linguistics
study (Muller, 2020), (Pfeiffer, 2020). Digital
resources to store linguistics data such as
words, sentences, linguistics rules, tag sets,
semantics, forms, and synset are available for
different digitally rich languages (Ahmed,


mailto:malikmubasher@gmail.com

Malik, M. et al.

2015). Each language consists of alphabets,
word creation rules, grammatical forms and
rules, sentence formation, and other linguistic
level approaches to make language
understandable globally. Progress in the area
of linguistics diversity and representation
using NLP requires the development and
implementation of resources. These resources
include tools, techniques, procedures, corpus
development, and development of such
algorithms which can enhance the linguistics
study (van Esch, 2022).

One of the more important and vital parts of
linguistics research is Part of Speech (POS)
tagging. POS tagging is the process of
assigning grammatical tags to each word in the
text (Naseem, 2017). POS tagger is a tool used
to assign proper tags to each word. Choosing
an appropriate tagset is a preliminary and vital
task for successful POS tagging. A tagset
needs to be able to encode the grammatical
distinctions that are of interest for further steps
in natural processing or linguistic research
while allowing for efficient and accurate
automatic tagging (MacKinlay, (2005). Tagset
is one of the prominent and important
resources which can help to mark different
syntactical and semantic units of language
(Ahmaed, 2014), (Rehman, 2011). As
mentioned above, SL is a resource-poor
language. There are several NLP applications
such as text mining, information extraction and
retrieval, text generation, machine translation,
and text summarization, which require
annotated corpus (Lewinski, 2017), (Samuel R
Bowman, 2015). The most important task in
the POS tagging process is the selection of an
appropriate tagset (Khanam, 2013). The
quality of linguistics information extraction
depends upon the quality of the tagset used for
annotation (Sheremetyeva, 2021)

In this research, after an extensive literature
review of different language tagset, an SL
tagset was introduced that could be used for
POS tagging of Saraki text. The rest of

the paper is structured as follows: section 2
comprises an extensive literature review.
Section 3 discussed Saraiaki Tagset Design.

Finally, section 4 discussed the conclusion and
future work.

2. Literature Review

Researchers contribute a lot to the field of NLP.
The literature related to tagset can be divided
into two categories: (i) Research related to SL
resources, very limited research  work
contributed by researchers. In the year 2021, a
hieratical SL tagset for POS tagging was
introduced which consists of forty-eight tags.
The tagset was developed using morphological,
lexical, and syntactic annotation (Asghar, 2021)
while the focus of this work is on generic tagset
for annotation of SL text.

(i1) Several other tagsets of different languages
were reviewed. This tagset differs from each
other in terms of morphological and syntactical
features, tag definitions, and granularity of the
tag. Urdu POS tagsets introduced as Hardie's
tagset (Baig, (2020)), Sajjad and Schmid tagset,
and the CLE POS tagset (Sajjad, 2009),
(Ahmed, 2015). Dogri tagset and Punjab tagset
introduced in 2018 and 2019 (Kumar S. , 2018),
(Kumar D. &., 2019). A Pashto tagset was
introduced in 2008 (Rabbi, 2008). A hierarchal
Kashmiri tagset was developed in 2009 (Kak,
2009). A Czech morphological was introduced
in 2011 (Jakubcek, 2011). For the Arabic
language corpus, Stanford Arabic parser tagset
and POS tagset for modern standard Arabic
(Diab, 2007), Arabic media system tagset
(Habash, 2010), and Morphological annotations
quranic Arabic tagset introduced (The Quranic
Arabic Corpus). A Bulgarian POS tagset
introduced by the Department of Computational
Linguistics for Bulgarian corpora (The
Bulgarian National Corpus, 2017-2019). Indian
POS tagset developed for different Indian
languages Machine Translation (Dandapat,
2009). A Nelralec POS tagset was developed for
Nepali corpora for the categorization system of
manual and automated analysis  of
morphosyntactic units in the Nepali language
(Shrestha, 2021). An Irish POS tagset was
developed for Irish Corpora using a POS tagger
for Irish Finite State Morphology and Constraint
Grammar Disambiguation (Kilgarriff, 2006).
Turkish POS tagger introduced for Turkish
corpora annotated by the MaltParser with the
pre-trained Turkish model (Ery\ugit, 2008). A
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Tajik POS tagset was introduced for Tajik
Corpus. A tag entry consists of a lemma and
number describing POS which have assigned the
number from 01 to 16 according to 16 categories
(Dovudov, 2012). A Vietnamese POS tagset was
introduced for Vietnamese corpora annotated by
the vnTagger (Pham, 2009). An Indian language
Kannada POS tagger was introduced for the
Kannada language which is a low-resource south
Indian language (Swaroop, 2019). A Persian
POS tagset was developed for Persian corpora
annotated by a POS tagger based on Persian
Syntactic Dependency Treebank (Rasooli,
2013).

The next section demonstrates the development
of the SL Tagset used to annotate SL text.

3. Saraiki Tagset Design

SL is one of the resource-poor languages
(Hussain, 2016). As mentioned above, very
limited work has been done for the development
of SL digital resources. This research contributes
to the development of a hierarchical tagset
annotated for the Saraiki Language corpus using
a POS tagger. There are three design structures
of Tagsets. The most common type of tagset
design is Flat Tagset. These tagsets are easier to
process. These tagsets are unable to capture a
greater level of granularity without a very long
number of independent labels (Sankaran, 2008).
Furthermore, Hierarchical tagset design tagsets
are structured relative to one another. A word
can be classed as a verb or noun first. If a word
IS a verb, it can be checked for class (Sankaran,
2008). Finally, the Decomposability Tagset
design allows distinct features to be encoded in
tags by independent sub-strings (Baskaran,
2008).

The focus of this research is the development of
an SL Tagset annotated for SL Corpora using a
POS tagger. SL tagset is based on Perso-Arabic
script. Although, most of the regional languages
found similar their writing scripts may differ
from each other. SL tagset consists of twelve
main categories and thirty-eight subcategories
tags.

3.1 Tag Structure

SL Tagset consists of twelve Word Classes
(WC) also known as classes of words, such as

Noun (NN), Pronoun (PN), Verb (VB), Adverb
(AV), Auxiliary (AX), Nominal Modifier (NM),
Adposition (AP), Particle (PT), Interjection (1J),
Symbol (SM), Foreign Fragments (FF) and
Morphological Tags. WC is represented by two
capital letters such as NN=Noun while Sub
Classes (SC) are represented by Three capital
letters such as NNP=Proper Noun. The
following sections described the detail of all WC
and SC developed for the SL tagset.

3.2 Noun (NN)

A Noun al is a term that relates to people,
animals, objects, ideas, concepts, feelings, and
other things. The Noun is intended for Common
Noun (NNC) and Proper Noun (NNP). The MC,
SC, tag, and examples of Nouns (NN) are shown
in Table 1.

MC SC Tag
Common Noun
Noun 0 5 NNC
(NN)
f

g Proper Noun NNP
né)’-d @u\
Examples

J'fi c.ﬁb cdugm:\ BRI SR X ‘jl‘ﬁ (R
VBF/ =JJ%5a/< NN/ »s¢> > PDM /)
QMQ J/u.A.A “,M% “’JM & ‘ekﬁ Jaild

JJ/ 4 PSP/es <NNP/usly <NNP/aks |aié>
AUXT/x

Table 1: SL Noun and its Sub Classes

Furthermore, a single POS tag is assigned to
words formed in the group while having a single
meaning. For example, “ake 13 has a single
entity which is a combination of two words to
form some meaning. For this word a tag NNP is
assigned. A few standard examples of Common

Noun are ‘xs¢’, ‘«ayy) and ‘Jw=’. These
adverbial nominals are considered into the
common noun (NNC) tag rather than

establishing a separate tag to handle the
semantic variation between two groups of terms.

3.3 Pronoun (PN)

Pronouns (u==) are words that act as nouns and
can be used to replace a noun or a noun phrase.
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There are eight different types of pronouns. As
an alternative for the noun, the personal pronoun
(PRP) develops. Some examples are ) ¢, g5
shown in Table 2.

MC SC Tag

Personal. Pronoun PREP
(a2 o)
Demonstrative
Pronoun
(GJLC.M J..g.u'a)
Possessive
Pronoun
(ALl a2)
Relative
Demonstrative
Pronoun
(M3 ga o LE) i)
Relative Personal
Pronoun
(Ja s puil)
Reflexive Pronoun
(5 )
Reflexive Apna
Pronoun
(52 Wy saz)
Interrogative
Pronoun
(ralpdicd) o)

Examples

PDM

PRIC

Pronoun
(PN)
sl

PRD

PRR

PRF

APNA

INTP

VBI/LgSe

) ¢l (L

NN/ aS<APNA/ B/SCK >_=/SCK S/NN o3
VBF/3.5

Q5SS (g

VBF/s 35 <INTP/uS>NN/ 854S PDM/~
VBF/ =

‘u‘" QL‘ QUMGUIM‘ GU‘QSL?:I 60\93 ‘u\,&:\-ﬂ‘uﬁf
OS¢ SIS (G 9SS gesS )
AUXA/ =NN /cuSLPRP/s38<PRP/c 1>
cugji Y] cL-\i 2 d quSi cussa) cu\gi el gl eaal
RS
AUXA/ =NN/<USPRP/(s 34<PDM/nsi>
c‘j.\:\g! 6‘5‘:\}4:3 c\';l.(::l c‘s';b.a c\';b.a c‘j';é c@%@ d';é 6‘%@
L ULC-‘.! ¢)a uL@j c‘s.ﬁi
NN 55 11 F5a/PRS 3 s/<PDM s)>
' JAUX
Ty u%cu*c‘jyﬁ
IAUXT —=/VBFYSI/PRPusi <PRD/ usSaa>
U‘:’? ‘C@? UM Ui ‘Ul“r.‘% 60355\% c‘j?%
<PRR/\ 33> VBF/= NN/x%£ PDM/3s' PDM/~
AUXT/i2 VBI/ W PSP/ = NN /e
c#i “?J Ci:" A
VBI/d s <PRF /0354l PRF /—4>PRP /s

Table 2: Subcategories of Pronouns with
Tags and Examples

The demonstrative pronoun ((sJs  sa))
comes before a noun as a specifier. As given
below:

AUXA/ =NN/<SPRP/s34<PDM/~>

The same form ~ can be used as a personal
pronoun (PRP) or demonstrative (PDM). These
words can be distinguished syntactically.
Possessive pronouns (.2balsad) are pronouns
that convey a relationship of ownership. Some
examples are *)iw’, 135, Reflexive pronouns
(s52a paz) are used for mention to oneself.
Some examples are ¢ < S «253” as shown in
Table 3. An example is given below:
VBI/Los <PRF /ussd PRF/ > PRP/Us
VBI/WleSas
3.3  Verb (VB)
A verb (J=8) generally implies an action (“go,"
"eat"), an event ("to alter” (itself," "to sparkle™),
or a state of being ("to modify" (itself,” "to
glitter) (survive "live", "stand").

MC SC Tag
Main Verb Infinite VBI
Verb (VB)
(=)
Main Verb Finite VBF

Examples
li.ui cljgu.\s clj.@&b)é ‘UJS
AUXT/ s s <VBI/ESA s3> PSP/ 8 NNP/ e
cUS-AJA cCQAJJ e&AJ.\ “5.15.AJ cL.\S\AJJc\MJJ
SR (A (SR (g gR2
AUXA/ =<VBF/Iasa 2> /455 NNP/ e
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Table 3: Subcategories of Verbs with Tags
and Examples

Sub-categories of Verb are described in detail
below as shown in Table 4:

3.5 Auxiliary (AX)

Aspectual (AUXA), Progressive (AUXP),
Tense (AUXT), and Modals are the four types
of auxiliaries described here (AUXM).
Examples of all these auxiliaries are shown in
Table 6.

SC Tag
Past Participle
. VBPA
(=l daf)
Present Participle
(Ja Jei) VBPR
Future Participle
(Diiase =) VBPF
Examples
Lbjg cw c&AJJ
<VBPA/4S > NN/RAPSP —SNN/abw!
\-\S\bJ.\

AUXA/ =<VBPR/I354 ;2> JJ/455 NNP/ e

Wl cu.ul.eﬁ su.uhjg su-u.gﬁ

MC SC Tag
Aspectual Auxiliary AUXA
Auxiliary | Progressive Auxiliary | AUXP

(AX)
Oslre Jad Tense Auxiliary AUXT
Modal Auxiliary AXUM
Examples
cé “5‘; cu,,l‘gi d cjji c‘si cL‘ ch cL.\.ﬂ c‘siﬂ ]

<VBPF/«4<> NN /£3,PDM /3!

JI/gSsi PSP/1a NN/ S i PSP/g) NN/cd
< AUXA/LT> VBF/ ) NN/~sis

Table 4: (Verb and its Types)

3.4 Adverb (AV)

An adverb (@l J28) is a word that modifies
verbs, adjectives, other adverbs, clauses, and
sentences and is part of a set of words called
adverbs.

There are two types of adverbs: Common
adverbs (RB) and negation (NEG). Examples are
shown in Table 5.

NN/ b5 Eu¥w PRR/e 3 NN/eti PDM/s)
AUXT/c AUXA/ =S NN/3s¢>

A S (s S dLyglaiy S

oAby 5> NN/all RB/ugs
AUXT /e 3:<AUXP/ =

AUXT/=> VBF/4SI JJ/8ia PSP/ = PRP/us
<

Ul (Ui clila oo aSa ¢ g ¢)aSus

VBFAas  JJEsise  PSP/usi  NN/Obtex

AUXT/ = <AUXM/1ssw> VBF/g=9

MC SC Tag
Adverb Common Adverb RB
(AV)
(Jd Negation Adverb
i (i ) NEC
Examples

J3 s congm om0 « o Ll

PRP/usSs) NN/gkww CD/35.8 CD/ 53 <RB/lu s>
AUXT/& AUXA/241 VBG5S

l@ﬁ.dm.\'cu'.,\ﬁ

3/ 5565 PSP/g) VBI/&s% PSP/ NN/
VBF /15 <NEG/ui> NN/3% PRT /s

Table 6: (Auxiliary and its Types)

3.6 Nominal Modifiers (NM)

The nominal modifier is a category that is used
to modify nouns and pronouns in sentences.
Nominal Modifier include adjectives (JJ) e.g.
“Baa, quantifier e.g. ‘use’, cardinal e.g. ‘S,
and ordinal (OD) e.g. ka3,

Examples are given below in Table 7:

SC Tag

Table 5: (Adverb and its Types)

Adjective Possessive

(&1 aa) J
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phrase to convey meaning. Particle types and
examples are shown in Table 9:

Table 9: Particles and their types

Adjective of Quantity Q
(GoMie Caiia)
Adjective of Number/
. CD
Cardinal
Ordinal oD
Examples

C)’.&IS Lﬁ‘}d Lﬁ) 515’\..\% cuﬁ:l‘gu cé}) c‘j:\g.g 61-;3

VBF/= NN/xs <l/ozd> CD/<S PDM/s)
PU/-

S " Lo e
JJS‘ 51.35& S.QA.S cl.u% cb‘%a ‘UJE'.,'

NN/4 PSP/ua <Q/\3s¢s> VBI/usisS PRS/e s
PU/- VBF/ =

Y5 cLJA:' cj.; T

PSP/uy NN/UkS <CD/e o> SCK/ = NN/
AUXT/cs

MC SC Tag
Conjunction
| cike i P
Particle . A
Coordinate Conjunction
(PT) . cC
. Jada
(=) : —
Subordinate Conjunction sc
Gle G
Examples
e S =
<CP/=> VBF/$E NN/ s PSP/0ss NN/I
VBF/3

Sesda st g gl e ol Sy

OS5 hg e 3 Gy g S b

VBF/= VBI/N 35 NN/<S NN/ e <OD/Sw>
PU/-

Table 7: Nominal modifiers and their types

3.7  Adposition (AN)

Two types of Adposition: pre-and postpositions.
Some Examples are: ‘z)’,’<5 °, “l2’, Examples
are shown in Table 8:

<CC/e5<> VBI/ = JJ/%iuy NN/oky PRS/ U 554
NEG/us J/iy NN/ 53

et i o QU g S g

NEG/uss NN/Juasiad NN/o2s 2 JJ/ 33 NN/ s 5
PRP/£) <SC/ 38> AUXM/)3%w VBF/_S
VBF/ = NN/Abwa JJ/c 55 Bda PSP/1a NN/

3.9 Interjection (1J)

The interjection (INJ) is usually used at the
beginning of a sentence. In the tagset, it is
treated as a distinct category as shown in Table
10. Examples are )5, ‘4l (laan’ etc.

MC SC

MC SC Tag
Preposition
. PRE
Adposition (b dip)
(AN) Postposition PSP
Examples
uJﬁ c:" cE) cL\Ju
Q43S PSP/es NN/ <  PRE/se)sw>

PU/- VBF/ = NEG/u

Interjection (1J)
~tlad

) gt/ st (83 (g ha cl*}

Examples

JJ/ess JI/eer NN/soseda PSP/sd NNP/ash
VBF/is <PSP/S3>

Lg\cg:g\ ‘PS.A:. eM\ cdilila 4l Olasw (il @)y

Table 8: Adposition and their types

3.8 Particle (PT)

In the Saraiki, Particle (<) is a function word
that is used in conjunction with another word or

NN/ Q/81 s Q/LH CP/ =5 PDM/mI<INJ/il>
VBF/ =

PRS/s NN/ 568 PDM/a2) <INJ/iks>
AUXM/ s 5
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Table 10: Interjection and its Types

3.10 Symbol (SM)

Punctuation (PU) and other symbols (SYM) are
two types of symbols as shown in Table 11.

MC SC Tag
Common Symbol SYM
Symbol
(SM)
e Punctuation Symbol PU

Examples
& $ Y + ¢
NN/usSgal 9 PSP/ 52 <SYM/s> CD/VYA4 Y
!¢ c() $en
NN/ 55 PRP/GsS NN/Gs PSP/1a NN/Eags
<PU/-> VBF/ = PSP/\2 PSP/¥

Table 11: Symbols and their Types

3.11 Foreign Fragments (FF)

Foreign Fragment (FF) is a tag in Residual that
covers all foreign language components. For
example, ‘4 o= is an Arabic fragment to
which we have assigned the interjection tag
(INJ) as shown in Table 12.

MC SC

Foreign Fragment

(F)

Examples
Olalesa cdl) Clasw cdilila o ) Cpaa ) & P
Culdl) agle a5 g (e
p35> VBF/im NN/ssai PSP/= PRR/e i
< FF/&uall sgle

Table 12: Foreign Fragment

3.12 Morphological Tags

Saraiki is a morphologically rich language by its
different well-structured sentences and dialects.
Morphology is a subfield of computational
linguistics concerned with the study of the
internal structure of words (Rizvi, (2005,

August)). As in English, a fixed morpheme is
used to convert the present verb to the past, and
there are a few more morphemes that are utilized
to generate the plural. When performing
morphological analysis, the difference between
inflection and derivation is generally determined
based on the affixations. In the context of
Saraiki, the transformation from singular to
plural is accomplished by morpheme variation.
An example of the Saraiki nouns is given in
Table 13:

Masculine/Singul

Suffix | Plular
ar
KIK] "t 2 Al
Lala n mengn CAL“
‘j&éj nLn‘n\n Lj}@s

Table 13: Masculine Singular to Plural

Saraiki has fixed morpheme /-« / for masculine
plurals but very in the case of feminine gender.
For the plural morpheme of the feminine, we
take examples from central dialects as shown in
Table 14, and used nouns in these examples
pronounced differently in different dialects
(Atta, (2019)).

Feminine Suffix | Plular
/Singular
‘54‘4 HUH‘H&H UL’,.J\A
L"‘LA Hull‘HLsn UL\ALQ
5988 "O"s" | Jhlses
L"“J Hull‘HLsH ul—\%J

Table 14: Feminine Singular to Plular

For the feminine plural, Saraiki has a fixed
morpheme /-y /.

The validation of this work was performed
through an expert in Saraiki language from
different regions in South Punjab, Pakistan.

4. Conclusion and Future work

In conclusion, we have introduced a new part of
speech (POS) tagset for the Saraiki Language. It
is built on the back of a critical study of a prior
tagset proposal. In this paper, we design a
hierarchal tagset for the Saraiki language. This
hierarchical architecture enables the creation of
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interoperable and adaptable language-specific
tag sets. Our tag structure defines the complete
hierarchy of the tagset and this created tagset
might be used as a preliminary step for more
Saraiki NLP research. For future work, we will
improve this existing hierarchal tagset and make
a Saraiki POS tagger to automatically annotate
the Saraiki corpora.

5. Saraiki POS Tagset
Table 15: Category, Types, and Tags

SC SC I;:gs
Common Noun NN
Noun (NN) b s pl
o) Proper Noun
0 153 NNP
Personal Pronoun PRP
(a2 o)
Demonstrative
Pronoun PDM
(OJW\ )
Possessive Pronoun
. . R PRS
(fLa) a2
Relative
Demonstrative
Pronoun Pronoun PRD
Prvvec) (/JJAAJA DJL:A\J,.\.M'A)
Relative Personal
Pronoun PRR
(J5254 pu)
Reflexive Pronoun
. PRF
(es5aa ppan2)
Reflexive Apna
Pronoun APNA
(usina Lyl spadr)
Interrogative Pronoun
(i) ysac) INTP
Main Verb Infinite VBI
Main Verb Finite VBF
Past Participle
Verb (e J28) VBPA
(&) Present Participle VBPR
(Ja )
Future Participle
(Qiine Jad) VBPF

Common Adverb RB
Adverb Negation Adverb
GBllae Jad " NEG
( : (st J=3)
Aspectual Auxiliary | AUXA
Auxiliary Progressive Auxiliary | AUXP
Ostra Jad Tense Auxiliary AUXT
Modal Auxiliary AUXM
Adjective Possessive
e JJ
(L;a\q g_ma)
Adjective of Quantity 0
Nominal () Ciiia)
Modifiers | Adjective of Number/
Cardinal CD
Ordinal oD
Prepos.ltlon PRE
. (B <s)
Adposition -
Preposition pSp
(B cas)
Conjunction
Cilae (o ja CP
Coordinate
Particle Conjunction CcC
(“») B
Subordinate
Conjunction SC
cle G TN
Interjection
- INJ
~tlad
Symbol Common Symbol SYM
e Punctuation Symbol PU
Foreign ; c
Fragment
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