Developing a Part of Speech Tagset for Sindhi

Mutee U Rahman
Department of Electrical Engineering and Computer Science, Isra University, Hyderabad Sindh
71000, Pakistan
muteeurahman@gmail.com

Abstract

Part-of-Speech (POS) tagging is process of
assigning unique grammatical tags to every word in a
sentence. POS tagset is primary requirement of POS
tagging process. This research paper discusses various
grammatical classes of Sindhi with reference to POS
tagset design and tagging. Various issues like tagset
design considerations, tagset size and granularity, part
of speech types, subtypes and their attributes for
tagging are discussed in detail. General guidelines for
designing Sindhi POS tagset of any possible size and
granularity are given. Obligatory and proposed tagsets
for Sindhi are presented which provide basis for
further research in part of speech tagging, tagged
corpus, chunking, syntax analysis, information
retrieval, part of speech usage analysis and other
natural language processing applications.

1. Introduction

Part-of-Speech tagging is key research area in
natural language processing and computational
linguistics. POS tagging is prerequisite of chunking and
parsing of natural language text. It is an essential
requirement to develop computational grammar of any
language. Information retrieval systems make extensive
use of POS tags for text indexing. Text to speech
systems use these tags for pronunciation of words. POS
taggers are used to tag huge amount of text to develop
POS tagged corpus which is key resource for text
analytics and intelligent text processing. Basic
requirement of POS tagging is a properly defined part
of speech tagset.

Despite of few research initiatives of NLP resource

development for Sindhi language [1], [2], [3], [4] the
development of Sindhi POS tagset is still an open
research area. Neither the published work regarding
tagset design nor the design guidelines are available.
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Following sections discuss tagsets, existing work
in Sindhi POS tagging, Sindhi word classes and their
division with reference to POS tagset design, possible
attributes of word classes, obligatory tagset, and
recommended tagset of Sindhi in detail.

2. Tagsets

Tagset is a list of lexical entries with their
grammatical categories or tags (POS tags). Language
specific tagset is primary requirement of any tagging
algorithm. Tagset design issues include representation
of linguistic information needed, size, and granularity
of the tagset. Generally, larger tagsets are more useful
but result in lower accuracy and smaller tagsets are less
useful but result in more accuracy.

Some example tagsets for English include London
Lund Corpus [5] with 197 tags, Lancaster UCEREL [6]
with 165 tags, LOB corpus [7] with 135 tags, Penn
POS tagset [8] with 48 tags.

Apart from English, various tagsets are also
available for other languages including; Urdu [9], [10],
Hindi [11], Pashto [12], Sindhi [1] and Punjabi [13].

3. Existing Work in Sindhi POS Tagging

Sindhi is one of the less resourced languages in
NLP studies. Only few published research papers are
available on POS tagging of Sindhi. Which discuss rule
based and wordnet based POS tagging in Sindhi. A rule
based POS tagger [1] is first ever published work on
POS tagging of Sindhi which presents a rule based
tagging algorithm with a tagset of 67 tags. Few
disambiguation rules for tags and some tokenization
issues with tokenization scheme are discussed.

Sindhi POS tagging using wordnet [2] is another
published work available. The work is almost identical
to the above discussed research work. Instead of rules
wordnet is used for tag disambiguation.



A comparison of rule based and wordnet based
tagging algorithms is given in [3]. The paper concludes
that wordnet based approach gives more accurate
results compared to rule based approach.

Problems with the tagset proposed in above papers
include un-necessary granularity (for example nouns
are given twenty different tags), ambiguity in tags
(generic as well as specific tags are present) and use of
Preposition tag (in Sindhi prepositions don’t exist
instead postpositions are used). Also, the tagset does
not follow any standard guidelines for POS tagset
design.

POS tagging research work in Sindhi is still
subject to research and major areas of concentration are
POS tagset design and comprehensive approach of
POS tagging that can serve as the basis of further
research on parsing, machine translation and other NLP
applications.

4. Sindhi Word Classes

Sindhi word classes are divided into eight different
parts of speech which include: noun (s!), pronoun
(Ues), postposition (U> <), adjective (Caw), adverb
(<,k), verb (J+8), conjunction (s <s) and
interjection (1 <), Most of the classes are further
divided into subclasses. While defining the POS tagset
word classes and their subclass considerations directly
affect the size of the tagset. Various issues related to
the selection of subclasses for defining tagset need to
be considered before tagset finalization.

Generally, word classes are divided into two broad
categories: closed word classes and open word classes.
Following sections discuss open and closed Sindhi
word classes in detail.

4.1 Closed Word Classes in Sindhi

Closed word classes in a language are those
classes which have relatively fixed membership. These
classes wusually contain small number of words
compared to open word classes. Postposition (> <)
in Sindhi (preposition in English) is an example of
closed word class. New postpositions are rarely added.
Table-1 shows closed word classes of Sindhi and their
examples.

4.1.1. Pronouns (u+<). Like other languages pronouns
in Sindhi are forms that act as a kind for referring a
noun and are considered closed word class.

Sindhi pronouns are divided into seven different types
which include: demonstrative pronoun, wh-pronoun,
reflexive pronoun, relative pronoun, co-relative
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pronoun, and indefinite pronoun. Personal pronouns
are further divided into three categories namely: first
person, second person and third person pronouns.

Table 1: Closed word classes in Sindhi.

S.No | Word Class Examples
| ; e el o 55 0O 58
.| Pronoun (i) N ‘@i gl
.. . s@c\;cﬁsﬁgé‘é
2. | Postposition (o> <) sl e e
OL&L;&):} s@ﬁc)g«g‘ﬁ

3. | Conjunction (sles <as)
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Intransitive (=¥ J=28),

4. | Transitive (323 J=8)
Aucxiliaries (0t J=d)
Numerals, Cardinals, Ordinals,

«QM ‘)ﬂgcu 5;\‘@1
5255

sﬁHaOﬁ (TR =

> Fractals, Multipliers el gl (3
6. | Negative, Affirmative bl i i
7. | Articles e eG ea

Demonstrative pronouns are also divided into two
categories. Table-2 shows different types of pronouns
in Sindhi along-with their examples.

Third person pronouns have ambiguity with
demonstrative pronouns; for example: third person
pronouns ho:a s# (that/he) and uhe: g%i (they) can also
be demonstrative pronouns. In the sentence * 1= s ‘;hi
b o2l (those boys are coming) ‘2 is remote
demonstrative pronoun and in sentence ‘by 03! AP
(they are coming) ‘»!” is third person pronoun. This
ambiguity needs to be resolved during POS tagging
process.

Table 2: Sindhi Pronouns and their subclasses

S.No. Type Subtype(s) Example

L. Ist Person (ke e s el

Personal Pronoun 2nd Person | <05 «om sl «Ob s

3rd Person O ¢ )

2. . IProximate sa) e
Demonstrative Pronoun

IRemote EARES

3. | Wh-Pronoun - s i

4. | Reflexive Pronoun - 25 ol

5. | Relative Pronoun - e

6. | Co-relative Pronoun - 5568

7. | Indefinite Pronoun - o e

4.1.2. Postpositions (» <is). Another closed word
class in Sindhi is postposition. Postpositions usually
come after nouns, pronouns, adjectives and adverbs
within their own syntactic position. They show
relationship between two nouns, noun and pronoun or
nouns and adjectives. There are two types of
postpositions in Sindhi: simple postpositions and
compound postpositions. Another type of postpositions




may also be considered as hidden postpositions which
may be tagged as postposition or postpositional/
ablative case of nouns or adverbs. Table-3 shows three
types of postpositions and their examples.

4.1.3. Conjunction (sl <_a). Conjunctions in Sindhi
are divided into copulative, concessive, adversative,
conditional, interrogative, casual and final categories
[14] but syntactically all these categories fall into two
main types coordinate and subordinate conjunctions
[15]. Table-4 shows these two types with examples.

Table 3: Types of Sindhi Postpositions

closed classes in Sindhi so is the case with participles.
Five participle types of Sindhi and their examples are
shown in Table-5. Past participle and future participle
sometimes act as adjectives in sentences and can create
ambiguity during POS tagging.

4.1.6. Adjectives (wi&<). Few types of adjectives in
Sindhi which include cardinals, ordinals, multipliers,
fractals and pronominal adjectives belong to closed
class and usually new words are not added in these
types. Table-6 shows examples of such types of
adjectives.

S.No.| Postposition Type Example Table 6: Closed class adjectives in Sindhi

1. |Simple O S o Fea S.No. | Adjective Type Example(s)

3. |Compound o) uilS a5 o (S o 1. Cardinal Dl ==

4. |Hidden OeS i g 2. Ordinal sl Ose

3. Multiplier Sk gl
Table 4: Conjunction types in Sindhi 4. Fractal s 3

S.No.|Conjunction Type Example 5. Pronominal Adjective seke G

1. |Coordinate s b

2. |Subordinate 4 (S el e gl (ol 4.1.7. Adverbs (<ik). Subset of adverbs also belongs

4.1.4. Transitive verb («<¥ Ja¥), Intransitive verb
(¢23a J2d) and Auxiliaries (st J28). Sindhi verbs are
divided into four major categories: intransitive,
transitive, auxiliary and compound verbs. Intransitive
verbs (<)Y Jad) are verbs without object in a sentence.
For example: in sentence “s O35 05V the word
“) 3% is intransitive verb.

Transitive verbs (2= J=8) are verbs with subject
and object in a sentence. For example: in sentence
“ 8 S 1ad 2l the word “ S is a transitive verb as it
has subject “xsl” and object “ka”. Transitive and
intransitive verbs are further divided into active and
passive types.

Auxiliary or helping verbs in Sindhi are used to
complete the sentence in different tenses. Auxiliaries
are used with main verbs, adverbs and nouns.
Examples of auxiliary verb include: s ¢ s <] etc.

All three types of verbs discussed above are closed
class type verbs in Sindhi.

)

Table 5: Participles in Sindhi

S.No. Participle Type Example
1. | Present Participle (4> aul) Jxin ¢gaid ¢ 535 5
2. | Past Participle (J =& anl) S JT 350 e
3. | Future Participle(dhiin anl) Osilis e 5855 ¢ sin g
4. | Verbal Noun (Jelé aul) SSadles Ll ¢ Saidly)
5. | Conjunctive  Participle( & sy o a5y« S
k)

ue B

4.1.5. Participles (@&dw L <i3%). Participles are
derived from verb roots. As root forms of verbs are
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to closed class which includes: negative, affirmative,
temporal, manner, quantity, and pronoun adverbs.
Table-7 shows different types of closed class adverbs
in Sindhi.

Table 7: Closed class adverb types in Sindhi

S.No. |Adverb Type Example(s)
1. |Temporal Adverb Al ¢y
2. |Manner Adverb 523 ¢ il
3. |Negation Adverb e S
4. |Quantity Adverb Gl ol jies
5. |Affirmative Adverb Shda
6. |Pronoun Adverb O e(fs

4.1.8. Articles (<), Articles also belong to closed
word class. Examples of articles include: 43 ¢ ¢ «4a.,

4.2 Open Word Classes in Sindhi

Major open classes in most of the languages are:
nouns, verbs, adjectives, adverbs and interjections.
Sindhi also has these open classes. Following sections
discuss open Sindhi classes in detail.

4.2.1. Nouns (a!). Three categories of Sindhi Nouns
are: proper noun (=% axl), common noun (ple aul) and
abstract noun (<13 aul). Like all languages of the world,
noun in Sindhi is open word class. Table-8 shows
examples of three types of noun along-with newly
included words in these classes.



Table 8: Types of Sindhi Nouns
Newly Included
S.No. | Noun Type Example Word(s)
¢ | ¢ Wl DTG
1. Proper Noun "A)T ;.;1 = h;;
3 & ‘bln . -
3. Common Noun > e Sismes= ¢ S8 e )
4 b OE Gl P
. Abstract Noun e ala (=

4.2.2. Adjectives (<), Adjectives define properties
of nouns. Most of the native Sindhi adjectives belong
to closed class as cardinals, ordinals, multipliers,
fractals and pronominal adjectives discussed in section
4.1.6. But there are examples of adjectives which are
adopted from other languages. For example: in the
sentence “ Al Cilu cuy ahan) == 2eal” the word
“xhanil” is an adjective which is adopted and is
transliterated form of English word “animated”. The
word < s 53 and Ll are also examples of adopted
words in Sindhi adjectives.

4.2.3. Adverbs (<i¥). Temporal, manner, negation,
quantity, affirmative, and pronoun adverbs usually
belong to closed word classes as discussed in section
4.1.7. Space, noun and adjective adverbs belong to
open class types. As nouns and subset of adjectives
themselves are open class types so is the case with
noun and adjective adverbs. For example: in the
sentence “z! sl Y P the word “cY P can be
considered as space adverb or noun adverb.

4.2.4. Compound Verbs ( J» w= 1 ). The only open
class verb types in Sindhi are compound verbs.
Compound verbs in Sindhi are formed by combining
nouns, adjectives/adverbs and participles with verbs.
Table-9 shows examples of compound verbs and newly
formed compound verbs.

Table 9: Sindhi Compound Verbs

Newly adopted
Compound ..
S.No. Verb Description Compound
Verb(s)
1. (== 3l |[Formed by combining| ) «Go= Cua
«G= s [nouns with verbs O e
Oo= pa e ] ]
3. =5 .o |Formed by combining| <l 5 Y o
R adjectives/adverbs Su= o
o= ol b |
with verbs
4. O = |Formed by O Caemyies
$% 5% 59 |Combining verbs and
568 |participles

4.2.5. Interjection ()& i), Interjections convey
emotions in sentences. There are a small number of
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interjections used in Sindhi. Few examples are: <)ol

13 diles o115 568 ¢l s sl clelaela and el However,
new emotions can be included at any time therefore,
interjections belong to open class type.

5. Developing a Sindhi POS Tagset

According to EAGLES (Expert Advisory Groups
on Language Engineering Standards) [16] guidelines
for morpho-syntactic tagging of languages three
different levels of constraints may be considered for
POS tagging are: obligatory, recommended and
optional. Following sections discuss and present
obligatory and recommended tagsets for Sindhi
according to EAGLES guidelines.

5.1. Obligatory POS Tagset for Sindhi

EAGLES guidelines recommend only one attribute
as obligatory tag for every grammatical category.
Therefore, the obligatory POS tagset for Sindhi
according to EAGLES guidelines will be as given in
Table-10.

The NU (numeral) tag is used to tag numeric
values in text, PU (punctuation) is for tagging
punctuation marks, as punctuation marks are treated as
words in POS tagging. The tag ‘R’ (residual) is used
for foreign words or mathematical formulae.

Table 10: Obligatory Tagset for Sindhi

N [noun] V [verb] AR Jarticle]

PN [pronoun] AV [adverb] NU [numeral]
PP [postposition] C [conjunction] PU [punctuation]
Al [adjective] I [interjection] R [residual]

5.2. Recommended POS Tagset for Sindhi

The recommended POS tags for widely recognized
grammatical categories of Sindhi according to
EAGLES guidelines are discussed below. Appendix-A
shows recommended attributes and their values for
various word classes. At some places due to language
specific features of Sindhi these recommendations may
differ from EAGLES guidelines.

Noun (N) can have three different tags: common
noun (NC), proper noun (NP), and abstract noun (NA).
These basic tags can be further extended to
recommended and optional tags as per EAGLES
guidelines. For example: an intermediate tag for
common noun, masculine, plural, nominative can be
N1121, in which every position represents the attribute;




number at that position represents one of the attribute
values given in Appendix-A. The intermediate tag can
have an equivalent final tag NCmsn. This method can
be extended for every attribute and value of noun class.
However, this will result in 36 different tags for nouns
which is theoretically more complete and useful but
practically infeasible. Due to increase in number of tags
automatic tagging of corpus will be exponentially
complex as this increase directly affects the accuracy of
tagging algorithms [17]. Therefore three basic tags for
nouns are considered. However, according to attribute
values of nouns given in Appendix-A there can be any
number of possible tags. Table-11 shows proposed tags
for nouns. The intermediate tags shown in the table are
generated according to EAGLES guidelines from
subtype attribute values of Appendix-A. For instance:
in N2000; N refers to noun, 2 is type of noun (proper
noun), and three 0’s show that none of the gender,
number and case attributes is considered for tagging.

Table 11: Proposed tags for Sindhi nouns

S.No.| [TAG] Word |Intermediate Example
Class TAG

1.  |[NC] Common| N1000 ) sl KNC> a8 (o
Noun ple aul

2. [NP] Proper| N2000 <NP> 2l =
Noun g=la aul el 535l

3. [NA] Abstract] N3000 - <NC> e
Noun slia aul 2 sele <NA> =l

Seven different types of pronouns and their basic
tags are: personal pronoun (PP), demonstrative
pronoun (PD), wh-pronoun (PWh), reflexive pronoun
(PRF), relative pronoun (PRL), co- relative pronoun
(PCR), and indefinite pronoun (PI). Personal pronoun
(PP) is further divided into first person (PP1), second
person (PP2) and third person (PP3) types. In
Appendix-A attribute DemType at (vi) is used only for
demonstrative pronouns, which are further divided into
proximate (PDP) and remote (PDR) types and are
proposed to be considered for basic tagset. Total ten
different tags are proposed for pronouns. In Sindhi
demonstrative pronouns are also used as third person
personal pronouns and this ambiguity needs to be
sorted out in tagging algorithm. Table-12 shows
different tags for pronouns with examples.

Verb (V) attributes are divided into ten different
categories. Auxiliary and main verbs are considered in
tagset design. According to transitivity type main verbs
are divided into: transitive (VT), intransitive (VI),
casual transitive (VC), casual transitive double
(VCTD) and casual transitive double twisted
(VCTDT). All transitive and intransitive verbs are
further divided into: active and passive types. These
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active and passive forms are handled via voice attribute
in recommended attributes given in Appendix-A. Verb
participles are divided into five different types and are
tagged separately in the tagset. Tags of these five
participles are: present participle (VPPrs), past
participle (VPPst), future participle (VPFutr), verbal
noun (VPVNn) and conjunctive participle (VPConj).
Table-13 shows different verb type tags.

Table 12: Proposed tags for Sindh pronouns

S.No.|[TAG] Word Class Example

1 [PP1] 1st Person Pronoun ale=is e )

] S e <PP1> il
) [PP2] 2nd Person PN _sals jiea

: Lo 6 s dila sa) <PP2> o
3 [PP3] 3rd Person PN u—lb s )

’ Lol 15813 ) e i <PP3> 2]
4 [PDP] Demonstrative Pronoun Proy(imate e 3 e

) P 9= <PDP> i
5 [PDR] Demonstrative Pronoun Rempte 993 5 yraa

) 2?5 =s> <PDR> s
6. [PWh] Wh-Pronoun gligiul yua )

o= <PWh> ;3= s <PP2> smigil

7 [PRF] Reﬂexiye Pronoun <= il ypea '

) (st s 2=<PDP>A<PRF>0L<PP> (s«
8 [PRL] Relative Pronoun J s s« jiea

: &2 <CRP> ¢3¢ S =<REP> s 3¢>
9 [PCR] Co-relative Pronoun Jpasa hor sea

: S <PCR> 3¢ S=<PRL> 5>
10 [PI] Indefinite Pronoun agwe _pas

' 93 A3 <P[> = A==

Adjective (AJ) tags can be divided into:

characteristic (AJ1), cardinal (AJC), ordinal (AJO),
pronominal (AJP), aggregate (AJA), quantifier (AJQ),
fractal (AJF) and multiplier (AJM). Adjective types
and their tags are shown in Table-14.

Adverb (AV) tags include: temporal adverb
(AVT), space adverb (AVS), manner adverb (AVM),
negation (AVNEG/NEG), quantity adverb (AVQ),
affirmative adverb (AVA), noun adverb (AVN),
adjective adverb (AVAJ) and pronoun adverb (AVP).
Table-15 shows adverb types and their tags.

Two types of postpositions (prepositions are not
used in Sindhi) are: simple and compound and have
(PP) and (PPC) tags respectively. Table-16 shows
postposition types and their tags.

Conjunctions are syntactically divided
coordinate (CC) and subordinate (CS) types.

Interjection has tag (I) and is not further divided
into any type. Conjunction and Interjection types with
tags are shown in Table-17.

into:



Table 13: POS tags for Sindhi verbs

Table 15: Adverb types and tags

S.No. [TAG] Verb Class Example S.No. [TAG] Word Class Example
| [VIA] Active Intransitive Verb < ze (o )¥ Jad 1. [AVT] Temporal Adverb oke; u)k
' £ <VIA> 935 05 ) I <AVT > 5 2ea
5 [VIP] Passive Intransitive Verb Jseas =¥ J=é ) [AVS] Space Adverb ole=e <ok
: S <VIP> a8 32 2 38 ' s S <AVS >
3 [VTA] Active Transitive Verb < xa (ga2ia J2d 3 [AVM] Manner‘Adverb Dl u b
' £ <ATR> oS Laa ol ) A <AVM > 8a o Jle= am ol it (&
4 [VTP] Passive Transitive Verbd seas s3xia Jad 4 [AVNeg] Negation Adverb & <k
' #<PTR> (S ba ' 3l < AVNeg > a5 ails
5 [VCTA] Active Casual Transitive Verb is s ahul sy saaie Jab [AVQ] Quantity Adverb ¥ < )k
S <ACT> (s baa e b 5840 e < AVQ > B seile
6. [VCTP] Passive Casual Transitiveﬁ Verb saxia J=é [AVA] Affirmative Adverb il <k
dx—.umulg 5 <PCT>¢+3L§JJ=.A 6. 2 sl < AVA >,L o5
7 [YCTD’A] Active Casual T{ans1t1ve Double Verb J=4 [AVN] Noun Adverb <k 4l
Cigpra g adaul db gaie S <DCT>gLIN s 7. | s < AVN >0E)
[VCTDP] Passive Casual Transitive Double Verb — - C — o=
8. | Usene s Aol sl sk e g [AVAJ] Adjective Adverb uJ-L-:__;\.sm ]
s : S8 A< AVAT >0l
. I <VCTDA> b ==
[VCTDTA] Active Casual Transitive Double 9. [AVP] Pronoun Adverb <,k s e
9. |Twisted Verb s 25 abaul sl (saxia Jad F2ORA<AVP > s e
$ < VCTDTA > sd bd gl
[VCTDTP] Passive Casual Transitive Double Table 16: Postposition types and tags
10. [Twisted Verb Jseae s na i adau 5l (sania Jad S.No. |[TAG] Word Class
.S <VCTDTP > 3,1 )8 s | [PP]Post Position _> s~ )
1 [VAux] Auxiliary Verb sbas Jad ) ) S <PP>a S (25
: <VAux> A 583 had 9 ) [PPC]Compound Post Position s < ==
1 [VPPrs] Present Participle 4d\~ el ] 525 s <PPC> ¢l suailS (! 2aal
) 525 S <VPPrs > 555
13 [VPPst] Past Participle Jssic aul ) Table 17: Conjunction, Interjection types and
) ) < VPPst > Jild Llies a) tags
14, |[VPFutr] Future Participle duiu) ) S.No. [[TAG] Word Class
) A <VPFutr> 551 bi S s 1 [CC] Coordinate Conjunction
I5 [VPVNn] Verbal Noun Jelé sl » ) W a¥al <CC> ¢ 2l
) 35250 S <VPVNR>jas 538 ) [CS] Subordinate Conjunction
16 [VPConj] Conjunctive Participle Shshre and ] a5e dismm b <CS> 4o glish Gl puile gan 52l
) .53y S <VPConj> S % (S ok b 3. |[I] Interjection X <o~
L ol OS <INI> il
Table 14: Adjective types and tags
S.No. |[TAG] Word Class Pronominal suffixes (PSx) are commonly used in
[AJ1] Characteristic Adjective <éua Sindhi like few other south Asian languages. Due to
- (B = <ATI> el Gle complex nature, important morpho-syntactic structure
5 [AJC] Cardinal “ba ga2e and major role in semantics pronominal suffixes are
) L5 DI Au<ATC> @ S 50 n=) considered as a different word class for POS-tagging
3 [AJO] Ordinal a5 Ui purpose.
' sl el SAJO> Osaip D el Three types of pronominal suffixes are nominal
4 [AJP] Pronominal Adjective Cia (5 e (PSxN), postpositional (PSxP) and verbal (PSxV).
] 2 5Y seile <AJP> (o Other attributes are not considered in tagset being
5 [AJA] Aggregative Adjective Glae Ciia proposed; however, one can consider other attributes of
' o= Y o2 il <AJA> 4 =8 (e oy Appendix-A and generate tags accordingly. Table-18
6 [AJQ] Quantifier ¥ Giia shows different types of pronominal suffixes and their
' M 38 se <AJQ> GBS tags.
7 [AJF] Fractal | > s 2= ) Articles are assigned article (A) tag. Only few
) J s S <AJF> éy articles are there in Sindhi as discussed in section 1.1.8.
g |[ATM]Multiplier 5 s 2= Residual (R) is considered for foreign words,
. 3P <AIM> b Gafl (> I formulas, acronyms etc. Residuals can be assigned
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many tags according to their types but only one tag (R)
is considered for all residuals.

Numerals are numbers which occur in text. These
numbers are tagged as numeral (NU) tags.

Other tags considered for proposed tagset include
DATE, Title (divided into Pretitle (PRT) and posttitle
(POT)) and sentence marker (SM). Table-19 shows
various tags and examples including article, residual,
numeral, title, sentence maker and date.

Table 18: Pronominal suffix types and their
tags

S.No. |[TAG] Word Class Example(s)

[PSXN] Pronominal Suffix with Nouns (Nominal
1. |Suffix) Jaic jraca 4paul
e

) [PSxV1 Verbal Pronominal Suffix duais jiaa 4dxd
: e.\:\ﬁ Au}ﬁ\ ‘ré\

3 [PSxP] Postpositional Pronominal Suffix _sea o>

Jdaalia OBy (i (4L
Table 19: Miscellaneous Tags
S.No. |[[TAG] Word Class Example
1. [AR] Article On (o AT ¢
[R] Residual IBM, =.0, Device
[NU] Numerals 12, 445:7T
[PRT]Pre title Ol (s ca yina
[POT]Post title OB ala
SM <SM>.osls 45 A
DATE 12/12/2011, 2012 o548 13
As discussed earlier, POS tagset design

considerations depend on the purpose for which tagset
is being designed. The intension of proposed tagset
usage is to tag a corpus with necessary tags, so that it
can be used for syntactic analysis and parts of speech
usage analysis in Sindhi text. Therefore, necessary
level of granularity is considered. For example: only
two tags for verbs are considered: main verb (V) and
auxiliary verb (VAux); all verb types other than
auxiliary are tagged as main verbs. Verb participles are
also tagged separately as discussed in section 1.1.5.
Compound verbs are not treated separately but their
individual parts are separately tagged.

The proposed tagset is shown in Table-20. The
tagset contains total 52 tags. The table shows proposed
tags with intermediate tags; these intermediate tags are
generated by using attributes and values given in
Appendix-A as per EAGLES guidelines.

6. Conclusion

Discussion on various issues about the open and
closed Sindhi word classes, tagset design issues in

43

general, and Sindhi tagset design in particular,
proposed tagset and attribute values of Sindhi word
classes will provide basis for further research in various
fields of Sindhi NLP. The proposed tagset discussed
and presented provides basis for POS tagging and
tagged Sindhi corpus construction. While designing the
tagset necessary granularity level is considered to cope
with the basic word level syntactic information and is
therefore useful for parts of speech usage analysis in
Sindhi corpus. The syntactic analysis of tagged corpus
with these tags is also possible. The tagged corpus can
also be used as training corpus for automatic grammar
learning applications. By using the EAGLES guidelines
and the word class attribute values of Appendix-A
automatic tagset generation can also be implemented
depending on the NLP application requirements.
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Table 20: Proposed Sindhi POS Tagset

S.No. | TAG |Intermediate Tag Word Class
1 NC N1000 Common Noun
2 |NP N2000 Proper Noun
3 NA N3000 Abstract Noun
4 PP1 P100010 1st Person Pronoun
5 PP2 P100020 2nd Person PN
6 |PP3 P100030 3rd Person PN
7 PDP P200001 Demonstrative PN Proximate
8 PDR P200002 Demonstrative Pronoun Remote
9 |[PWh P300000 Wh-Pronoun
10 |PRF P400000 Reflexive Pronoun
11 |PRL P500000 Relative Pronoun
12 |PCR P600000 Co-relative Pronoun
13 |PI P700000 Indefinite Pronoun
14 |V V1000000000 |Verb
15 |Vaux V2000000000 | Passive Intransitive Verb
16 |VPPrs |V1000000101 |Present Participle
17 | VPPst | V1000000102 |Past Participle
18 | VPFutr |V1000000103 |Future Participle
19 | VPVNn | V10000002000 |Verbal Noun
20 | VPConj | V10000003000 |Conjunctive Participle
21 |AID AJ1000 (Characteristic) Adjective
22 |AJC AJ2000 Cardinal
23 |AJO AJ3000 Ordinal
24 |AJP AJ4000 Pronominal Adjectives
25 |AJA AJ5000 Aggregative Adjectives
26 |AIQ AJ6000 Quantifier
27 |AJF AJ7000 Fractal
28 |AIM AJ8000 Multiplier
29 |AVT AV1 Temporal Adverb
30 |AVS AV2 Space Adverb
31 |AVM |AV3 Manner Adverb
32 |AVNeg |[AV4 Negation Adverb
33 |AVQ AVS5 Quantity Adverb
34 |AVA AV6 Affirmative Adverb
35 |AVN AV7 Noun Adverb
36 |AVAJ |AV8 Adjective Adverb
37 |AVP AV9 Pronoun Adverb
38 |PP PP1 Post Position
39 |PPC PP2 Compound Post Position
40 |CC CCl Coordinate Conjunction
41 |CS CcC2 Subordinate Conjunction
42 |1 I Interjection
Pronominal Suffix with Nouns
43 |PSxN_ |PS10000 (Nominal Suffix)
44 |PSxV  |PS20000 Verbal Pronominal Suffix
45 |pPsxp PS30000 Fs’ostpositional Pronominal
uffix
46 |AR AR Article
47 |R RO Residual
48 |NU NU Numerals
49 |PRT PRT Pre title
50 |POT POT Post title
51 |SM SM Sentence Maker
52 |DATE |DATE DATE




Appendix-A
Sindhi Part-of-Speech Tags and Attributes

Noun (N) Postposition
Attributes Value(s) (PP) Attributes | ¥ 211
(1) Type: 1. Common 2. Proper 3. Abstract (i) Type: 1. Simple 2. Compound
(ii) Gender: 1. Masculine 2. Feminine
(ii1) Number: 1. Singular 2. Plural
(iv) Case: 1. Nominative 2. Oblique 3. Vocative Conjunction (C) Value(s)
Attributes
Verb (V) (i) Type: 1. Coordinate 2. Subordinate
. Value(s)
Attributes
i) Type: 1. Mai 2. Auxili
(1) ype am__ uxriary Interjection (I)
(ii) Gender: 1. Masculine 2. Feminine
(iii) Number: 1. Singular 2. Plural -
(iv) Person: 1. First 2. Second 3. Third .
Suffix Value(s)
1. Transitive 2. Intransitive Attributes
(v) Transitivity |3. Casual Transmve 4..Casual Transitive Double (i) Type: 1. Nominal 2. Postpositional 3. Verbal
5. Casual Transitive Twisted — - —
— — — (i1) Gender: 1. Masculine 2. Feminine
(vi) Finiteness: | 1.Finite 2. Non Finite (iii) Number: 1. Singular > Plural
(vii) Participle |1. Tens.e Pal?tlclple 2. Verbal Noun (iv) Case: 1. Nominative 2. Oblique 3. Agentive
Type: 3. Conjunctive (v) Tense: 1. Present 2. Past 3. Future
(viii) Voice: 1. Active 2. Passive
(ix) Mood / 1. Subjunctive 2. Imperative 3. Presumptive | Article (AR) |
Word Form: 4. Counter Factual
(x) Tense: 1.Present 2. Past 3. Future -
Punctuation Value(s)
Attributes
Adjesctive (AJ) Value(s) 1. Period 2. Comma 3. Semicolon
Attributes — . . 3.Colon 4. Dash (Long) Hyphen) 5. Hyphen
) L. Descrlptilve 2. Cardinal 3. Ordm;-al (i) Type: 6. Ellipsis 7. Question Mark 8. Exclamation
(i) Type: 4. Pronmlmnal 3. Ag%reglate 6. Quantifier 9.0pening Inverted Comma 10. Closing Inverted
. Fract . Multipli . .
= 7. Fracta - 8. Mu ‘1p- o 12. Opening Bracket 13. Closing Bracket
(ii) Gender: 1. Masculine 2. Feminine
(111) Num‘ber: 1. Smglhllar- 2. Plur-al : Residual (R) val
(iv) Case: 1. Nominative 2. Oblique 3. Vocative Attributes alue(s)
0T 1. Foreign Word 2. Formula 3. Symbol
Pronoun (PN) 1) lype: il ;
Attributes Value(s) _ 4. Acronm 5. Abbrevu.atlvon 6.Unclassified
1. Personal 2. Demonstrative 3 Wh (11) Gender. 1 MaSCUIlne 2 Femlnlne
(i) Type: 4. Reflexive 5. Relative 6. Co-relative (iii) Number: 1. Singular 2. Plural
7. Indefinite
(ii) Gender: 1. Masculine 2. Feminine |Numeral (NU) |
(ii1) Number: 1. Singular 2. Plural
(iv) Case: 1. Nominative 2. Oblique Title Attributes |Value(s)
(vi) Person: 1. First 2. Second 3. Third (i) Type: 1. Pre Title 2. Post Title
(v) DemType: |1.Proximate 2. Remote
|Date |
Adverb (AV)
Attributes Value(s) | Sent |
1. Temporal 2. Space 3. Manner entence
(i) Type: 4. Negation 5. Quantity 6. Affirmative
7. Noun 8. Adjective 9. Pronoun
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