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POS TAGGING

® POS tagging (or morphosyntactic tagging) is the process of
assigning to each word in a running text a label which
Indicates the status of that word within some system of
categorizing the words of that language according to their
morphological and/or syntactic properties (Hardie, 2003).

It is useful in:

@ word sense disambiguation
@ developing pos taggers

@ chunking

@ Information retrieval

@ machine translation

@ parsing
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SANSKRIT POS TAGGING

» Linguistic Nature of Sanskrit:

@ Rich inflectional, derivational morphology

@ Various strategies for encoding same information
@ Highly synthetic nature of the language

@ Complex orthographic system

@ lrregularity of punctuation marks

» Varying number of grammatical categories in the tradition:

® Indra School: 1- 31‘2? qeH

@ Panini: 2- Hdrd IGEGS 9cH
®

®

Jagadish: 3- EWT?T Uy, T
Yaska: 4- ATH, 3TEATd, 3cm?‘r GEIGI

® New grammarians: 5- sITdH, 3T&ATd, 3991, faard,
HHATTIATT
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CONT....

@ In Sanskrit we tag a pada, a linguistic unit usable in a sentence.

@ Due to complex orthographic system of the language, and sandhi
operations, sometimes two or more padas are concatenated and
they seem to be one word, which they are not. These are cases of
anitya sandhi and must be resolved first. To tag a sequence of
words with anitya sandhi is impossible.

» nitya (mandatory) vs. anitya (optional) sandhi:

g e e urquaea: |
mmmamﬁaﬂm«aﬁn

(after sandhi splitting)

HigdT Tehue fieam foleam arqaaera: |
oV T AT o T Faea 38T |
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THE BIS POS TAGSET

@ This tagset is a national standard tagset for Indian languages that
has been recently designed by the Bureau of Indian Standards
(BIS henceforth) committee.

@ The BIS scheme is comprehensive and extensible and can spawn
tagsets for Indian languages based on individual applications.

@ This tagset has 11 categories at the top level. The categories at the
top level have further subtype level 1 and subtype level 2.

@ The standard which has been followed in this tagset takes care of
the linguistic richness of Indian languages.

@ This is a hierarchical tagset and allows annotation of major
categories. Thus, it reduces the cognitive load of human annotator.

@ For morphological analysis it will take help from Morphological
Analyzer, so morpho-syntactic features are not included in the
tags.
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SANSKRIT VIERIBS

@ Sanskrit verbs are generally classified in three categories:
parasmaipada, atmanepada and ubhayapada.

@ The parasmaipada form denotes that the fruit of the action goes to
someone different other than the agent whereas the atmanepada
form denotes the fruit of the action goes to the agent herself.

@ They can again be classified into primary and derivative verbs
depending on the type of verbal root.

@ Sanskrit verbs encode voice, tense/mood, person and number
features.

@ They allow prefixation and suffixation and the resultant of these
operations remain a pada.
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THE BIS SCHEMIE FOR VERB TAGGING

1 Verb Y ¥

4l Matn Vil LI
000 Fintg  [VF Y YM VF
40101 Ner-finite | VNF V_VM_VNF
40103 Infintive | VINF | V_VM_VIF
(40104 Gund (VNG | V_VM_VNG
41 Aumilizry VAUX V_VAUX
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TAGGING SANSKRIT VERBS

» Finite (VF)

@ All the conjugations of the dhatus are finite verbs (VF). However,
when some of these forms will be used to express the aspectual
meaning of the preceding krdanta will be tagged as auxiliary, as is
stated above. In addition, kta and ktavat pratyayantas will also be
tagged as VF when they are not followed by an auxiliary. As we
do not have a separate tag for gerundives (like karyam,
karantyam, kartavyam), VF tag could be applied for them as
well.

® HIgeT:/NNP geTaTGH/NNP rcard/VF |/PUNC H:/PRP
HA/PRP HTAT/NN 31TEa/VE 1/PUNC GYAT/NNP
faemETIa=TH/NNP resfal/VE I/PUNC
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CNTD...

» Non-finite (VNF)

@ kta and ktavat pratyayantas (these are generally described as
participles in literature) will be tagged as verb non-finite (VNF)
when followed by an auxiliary and other kridantas like satr, sanac
and kanac will also get the same tag.

© FHeYIT/NNP JIRTH/NNP resedl/VNF ds1/PRP Hg/PSP
aTclT#H/NN HREITA/VF 1/PUNC 3TEAT/RB HT/PRP fHTqI#/NNP
ITAT/VNF 3TET/VAUX [/PUNC

> Infinite (VINF)

@ Sanskrit infinitives are different from other Indian languages and
English. They correspond to the infinitive of purpose in English.
They are formed by adding tumun suffix in the verb root. Only
tumun pratyayantas will be tagged as VINF.

® HI/PRP STAGHA/NNP 3TT9/RPD = #/V INF $TBIA/VF
/PUNC
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CNTD...

» Gerund (VNG)

@ In the literature ktvanta and lyabanta forms are described as
gerund. So, these kinds of constructions will be labeled with the
gerund (VNG) tag.

® FHeTIT/NNP IIRTIIH/NNP Tca1/VNG JIETH/NNP

fAsafd/VE 1/PUNC T3/RB I/CCD WFFFIPRF HATATH/NN
HTET/VNG FTSIMEATTH/NN HRSITA/VF I/PUNC
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CNTD...

» Auxiliary (VAUX)

@ In the language some tinantas (like verbal inflections of as, as,
stha, kr, and bhi only) that follow a krdanta to express its (krdanta's)
aspectual meaning, will be tagged with Auxiliary label and the
Indeclinable sma will also get the same tag when follows a verb iIn
present tense and modifies the meaning of the associated verb.

® dd:/NST T/CCD Tgdrersh:/NNP H>aildahel/NNP Hg/PSP
FATAMEIGEH/NN 3717879+1/VNF 3TE/VAUX [/PUNC
JIREA/DMD /NN g Teh:/NNP #1H/)] [88:/NN gfdaafa/vE
FA/VAUX [/PUNC &:/PRP 31¢=T/RB THTIH/NNP aTT:/VNF
ITEA/VAUX 1/PUNC
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THE BIS SCHEME FOR PARTICLE

TAGGING
! Parficles RP |RP
2l Dafaplt RED (R _RMD
02 Classifier L | C
i Infafjaction N RN
04 Intanafiar INTF |FP_INTF
03 Nazation NEG |RP_NEG
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SANSKRIT PARTICILES

» Default Particle (RPD)

@ In the current system this would be applied for all avyayas which
don’t have specific tag in this framework. This will include the
avyaya types TTE TG, TTHURUTH, and T,

® 31U/RPD fh#/PRQ FRUMFH/VF ?/PUNC FHART/I @el/RPD
STF/PRP ?2/PUNC 31T0/RPD ITaid/VF T:/PRP 2/PUNC 31T#/INJ
JPUNC &:/PRP Ta/RPD T=#/VINF qFATA/VF I/PUNC

» Classifier Particle (CL)
@ This tag is not applicable for Sanskrit.
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CNTD...

> Interjection (INJ)
@ Words that express emotion are interjections, and also the particles

which we use for getting the attention of people, e.g., §d, 378l &T,
O, Taerm, g, #etc.

© #1/INJ JTeTaT:/NN /PUNC IJI#H/PRP f&/PRQ FHA/VF
2IPUNC

> Intensifier (INTF)

@ Adverbial elements with an intensifying role are intensifiers. They
could be both, either positive or negative. #RTH, q\oﬁam AT,
=gTTd=gs1H etc. will fall in this category.

© dH/PRP 31d8/VNG I6/VF HI/PRP HAA/INTF 1/PUNC
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CNTD...

> Negation (NEG)
@ The indeclinables which are used for expressing negation are

treated under this category.

® FI=dT/NN ATVNEG &UJ/VF |/PUNC H:/PRP $1dei#/PRP
A/NEG arsf@safd/VF I/PUNC
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WHAT ABOUT OTHER AV YAYAS?

» Some Sanskrit avyayas function as adverbs, so they are tagged as
adverb, a separate category in this scheme.

® 2le:/RB 2e¥:/ECH 3T8I/NST TaTH:/VF [/PUNC

» Some avyayas behave like ambiposition (upapada). In this
framework they belong to the category of Postposition.

® GIH/NN 31fFcT:/PSP IR@I/NN 31E/VF I/PUNC

» Some avyayas function as conjunction/disjunction, they have been
put in the separate category of Conjunction.

® ATT:/NN Welddrda:/NN T/CCD Hg®UUT/PSP Ieaicd/VF
I/PUNC

© TH:/NNP 3hUId/VF T/CCS H:/PRP JTIOTH/NN
ITASITA/VFE |/PUNC

» Quotative is also under Conjunction:

® "/PUNC Hd/PRP $fdec]/VF Ji&=T:/NN "/PUNC 3fa/UT
&eT/PRQ 3HF/VF 2/PUNC
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CONCLUSION

@ This scheme captures appropriate linguistic information, and also
ensures the sharing, interchangeability and reusability of linguistic
resources. The Sanskrit specific tagsets available so far (barring
IL-POSTS) are not compatible with other Indian languages and
with the exception of the IL-POSTS, all other tagsets are flat and
brittle and do not capture the various linguistic information.

@ This initiative, we hope, will enrich Indian NLP and will eliminate
the language barriers between different linguistic communities not
only in India but across the world. The uniformity in tagging all
Indian languages will help in identifying linguistic differences and
similarities among Indian languages, and thus facilitate other
NLP/linguistic researches.
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CNTD....

@ Moreover, the corpus annotated with this tagset would be more
useful as it is tagged by a standard tagset or paradigm. This will
ensure the maximal use and sharing of the tagged data. The
Initiative for tagging Indian languages with the present standard
tagset is a promising effort in this direction with the hope that all
Indian language corpora annotation programmes will follow these
linguistic standards for enriching their linguistic resources. Thus,
Indian NLP may grow faster!
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