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ABSTRACT

v In this presentation, we are going to share our
experience of developing 69.723k POS annotated
corpus of Hind1i & 66.488k POS annotated corpus of
Urdu, using the BIS Tag-set.

v We didn’t annotate corpus directly either using LDCIL
manual tool or by using the LDC-IL POS Tagger
rather we made a transition from LDCIL Annotation
Scheme (based on ILPOST) to the contemporary BIS
Scheme (inspired by ILMT).

v This transition resulted in the afore mentioned
quantum of annotated corpus as per BIS Standards.
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| NTRODUCTION

v POS Tagging 1s the process of labeling words in the
running text corpus with their grammatical categories
and optionally with the associated grammatical
features.

v It 1s essentially a classification problem, where we
have to classify the set of words in a text as per some
predetermined scheme.

v For some languages (with split-orthography) it is also
a mapping-problem which involves mapping of the
arrays of tokens (words, chunks or sentences) on the
arrays of tags 1n proper agreement with the syntactic
structure of a language.

v In the entire pipe-line of NLP, it plays a limited role of
syntactic category disambiguation.
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TAGSETS: AN OVERVIEW

POS Tag-set 1s minimal set of categories & sub-categories
that can be used to classify all the words of a language with
maxlimum precision.

The 1nitial efforts in POS Annotation resulted in tag-sets
that were simple inventories of tags corresponding to the

morpho-syntactic features such as Brown & Upenn
(Hardie, 2004).

It was CLAWRS2 tag-set (Sartoni, 1987) which is a
landmark in the history of tag-set designing.

It marked an important change in the structure of tag-
sets, from a flat-structure to a hierarchical-structure.

The term “hierarchical”’, when used for a tag set, means
that the categories in that tag set are structured relative to
one another. A hierarchical tag set will contain a small
number of categories, each of which contains a number of
sub-categories, each of which may contain sub-sub-
categories, and so on, in a tree-like structure (Hardie 2003).

For example:
LDC-IL Tagsets [Hierarchical but Fine grained]
BIS Tagsets [Hierarchical but Coarse grained]
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So, far various Tag-sets have been developed for ILs.

1.

10.

AU-KBC Tamail Tag set (2001)
Hardie's Tag-set for Urdu (Hardie (2005).
IIIT-Hyderabad Tag-set for Hindi (Bharati et al. 2006)

Micro-Soft Research of India (MSRI) IL-POST for
Hindi & Bangla (Baskaran et al. 2008)

MSRI-JNU Sanskrit Tag-set
CSI-HCU for Telugu (Sree R.J et al. 2008)
IIT-Kharagpur Tag-set for Bangla
Nelrlac Tag-set for Nepali

LDCIL Tag-sets for all ILs (2009/2010)
BIS Tag-sets for all ILs (210/2011)

Note: Many of the afore mentioned tag-sets were strictly/

loosely following the guidelines of EAGLES (Expert Advisory
Group for Language Engineering Standards) for morpho-
syntactic annotation (Leech & Wilson 1999).

For example:- 1, 2, 4, 5, 9

LT0G/V1/GT



PROCESS OFPOS TAGGING

The entire process of POS Annotation for the
current work was completed 1in 3-phases

Manual Annotation using LDCIL Tool & Tag-set
(customized).

Automatic POS Annotation using LDCIL POS
Tagger.

Automatic Mapping from LDCIL to BIS
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MANUAL POS AINOTATION/TAGGING

Manual annotation cum validation of 50k corpus
(in XML format) was done with the help of a
stand alone, GUI & easily customizable tool

developed using VB.NET.

Three annotators carried out the annotation
work.

0.3 version of LDC-IL guideline for Hindi & Urdu
were followed.
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LDC-IL POS ANNOTATION TOOL

@ Annotation Tool Urdu Version 0.2
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— Linguistic Data Consortinm for
o Indian Languages (1LIDC-11)
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CONT...

A Annotation Tool Urdu Version 0.2

fie

Edit  Fofmat  Options
— Linguistic Data Consortium for
o Indian Languages (1LDC-11))
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EVALUATION : INTER-ANNOTATOR AGREEMENT

c:'Tagged\Urdu'Mansoor!

c:\TaggedUrdu\Shahid,

c:\Tagged\Urdu'Rushda’

TagGSUrdul.xml(462) TagGSUrdul.xml(451) TagGSUrdul.xml(448)
Category | Allrib.
NP.mas.0.dir.0\d! pai NP.mas.0.dir.0\d! ai NP.mas.sg.dira! sai 100 | 66.667
NC.mas.0.dir.0= NP.0.0.dir.0Ex NP.mas.sg.dir s 0 0
NC.0.0.0bL0V NST.obl!l! NC.fem.sg.obLOVS) | 66.667 0
PP.0.0.Joc\um PP.0.0.loc\us PPC.0.sglocius | 66667 | 66667
CIN*ly AMN.obl\ sl J3.05g.dir\ss 0 0
NC.mas.plobl0csrs NC.mas.pl.obl0\Gsk AMN.obl\ i |  66.667 | 66.667
PP.fem.sg.gen' = PP.fem.sg gen\ S NC.mas.plobl0\Csize | 66667 | 66.667
NC fem.sg.0bL0\= S NC.fem.sg.dir.0\ca D PPCfem0.gen S| 66667 0
PP.0.0.loc\u PP.0.0.loc\uz NC.fem.sg.obl0\ale | 66.667 | 66.667
VM.mas.pL3.pst.0.0.fin.y\ = | VAmas.sg.0.pst0.0.finy\ ¢ PPC.0.0.lo¢\us 0 0

PU. \ 4
PL. VALmas.sg 3.pst.0.0.finy | 66667 | 66.667
CSBad CSBab PU.| 66667| 100
PPR.0.pL3.0bL0.0.0.0.0'C 4 \us!
PPR.0.5g.3.0bl.0.n.n.dst.y Xyl | 66667 0
"-'J-H-“

PP.0.0.erg = PP0.0.erg— | PPR.mas.sg.3.obl0.ny.prxy |  66.667 | 66.667
ALCdirn'=s. AMN.dircds PPC.00.erg — 0 0
JJ.0.pLdir = J3.0.pldir & NC.fem.sgdir0cdss | 66667 | 66.667
NC.mas.pLdir.0\el NC.mas.0.dir.0\3 JJ.massg.dir 5 | 66.667 0
NC.0.0.dir.0\o=% VML0.0.0.0.0.0.nfnn\ 25 NC.mas.pl.dir.0\ S8 0 0

'—A
[\
~~
'—A
S
~~
[\
(@]
'—A
'—A




CONT....

VMO000000f0F | vM0000000fns | VMOOO000nfNS| 100|100
VAOPLIOPHD 2 | VAmaspl0.0pre0.finnl PPOODT | 66667) 0
PU: PU. POV| 100|100
NCmasplobL0us 4 NP.mas.plobLOys NCmas.plobl0\usiz | 66667 100
PP.0.0.gen\ 5 PP.0.0.genl < PPCO.0.gen\ S| 66.667| 100
NC.0.5g.0bL0\A NC.mas.sg.ohl.0 A4 NCmassgobl0\ S| 100 0
PPO0.Jocius PP.0.0.Joc\ 4 PPCO.0Jocis | 66.667 | 100
& 22 o
VM.mas.pl3.0.pri0.finn | VMmaspl0.0.prf0.finn | VNLmas.pl3.0.ipfv.0.finn 100 0
VA.0.pL0.0.pr0 fin.n\ = \o% \o
VAmas.pl0.0.prf0.finn | VAmas.pl3.0.prf0.fin.n 100 0
NCOPLDLOGFS | NCmasplobl0usds|  NCmasplobllegs| 100 0
PP.0.0.ins\ PP.0.0.ins\ PPC.0.0.ns\ | 66667 100
NC.mas,pLobl0\us s NCmasplobl0si & | NCmasplobl0isi & 100 100
PP.00.rg = PP0.0.erg, PPCOD.erg = | 66.667| 100
JJfem.sg0\¢. JO.fem.n.obl.onm\ s : JO.femy.obLnnm\i s 0 0
11 fem.sg.0bls e AMN.obllg s J1femsgoble sy | 66.667 | 66.667
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CONT....

1.In Urdw/Hindi, the postposition ®V/ko/ss is either ‘dative’ or
‘accusative’ case marker. For example,

raam ko bhuuk lagii ‘Ram is hungry.’ [Dative]
me ne raam ko dekhaa ‘I saw Ram. [Accusative]
But, sometimes the use of ®/ko/ss is different than the above.

For example,

Raam ko jaana hai ‘Ram has to go’. Here, ®l/ko/s¢ provides some kind of
modal information.

me itvaar ko jaavongaa ‘I will come on Sunday’. Here, # /ko/sS denotes
location in time.

2. In Hindi/Urdu, the postposition ®/se/—« is either ‘instrumental’ or
‘ablative’ case marker. For example,

me chakuu se seb kaaTtaa hon ‘I cut the apple with the knife.
[Instrumental]

Yehan se baahir mat jao ‘Do not go outside from here.’ [Ablative]

But, in some cases, ¥ /se/—« denotes the superlative as well as the
comparative degree. For example;

Sab se uunchii choTii ‘The highest peak’

maam shyam se behtar hai ‘Ram is a better boy than Shyam.’
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VALIDATION -1

Finally after clearing the inter-annotator
disagreement, the validation of this 50k
annotated corpus was carried out.

This was the gold standard POS annotated
corpus.

The gold standard 1s generally used for training a
tagger.

We couldn’t use this data for training as it was
fine grained. But experiments were carried out
which revealed that machine learning was almost
negligible.
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REMOVAL OF FEATURES

Finally to train the tagger properly the features
were removed and the 50k fine grained POS
annotated data was rendered with only POS
Categories & Sub-categories.

For example:

b s
L ‘@’ ‘/V M.mas.sg.3.0.prf.0.fin.n “uThayaa”

o4

The label 1n the above annotated word was
trimmed to remove features
[mas.sg.3.0.prf.0.fin.n]

The above annotated was rendered as given

l # f/VM
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AUTOMATIC POS RGGING

The coarse grained data so obtained (by
trimming features) was used for training purpose

& more 20k corpus was automatically annotated
by using the LDCIL POS Tagger.

Again the 50k + 20k = 70k data was validated.

The 70k validated data was almost ready for next

turn of training & tagging but then we had to
follow BIS.

Now the Problem was;

How to convert the LDCIL Tagged data into BIS
Tagged data?
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AUTOMATIC MAPPING

This 1s really a horrible thing when you have
completed annotation & validation of 70k and in
between you have to change you annotation
scheme.

To avoid the manual labor, we formulated simple
mapping algorithms.

Accordingly, 70k data tagged as per modified
LDCIL tag-set (without features) was converted
into the data tagged with BIS standards.
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VALIDATION -2

Since, mapping didn’t solve the problem fully, all
the categories of LDCIL Tagset couldn't be
mapped on the BIS Tagset.

There were some big differences so we had to
start the next phase of validation in which
mainly those elements were corrected which were
left by the mapping algorithm.

Rest we had to validate the entire 70k data once
more which we are currently doing.

This phase of validation 1s almost over for Hindi
but for Urdu it 1s still going on.
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NDI DATA: SOME STATISTICS

S.MNo. Tag Freq Count Percentage
01 M_MNN 14618 20.9658
02 PSP 9531 13.6693
03 RD_ PUNC 8794 12.61258
04 V_VM 8737 12.55597
03 V_oWAUK 24360 7.80683
06 1] 4134 5.9292
07 PR_PRP 3560 5.1059
08 N_NNP 2345 3.3690
09 RP_RPD 20354 2.9459
10 cC_CCD 1676 2.4038
11 N_MNS5ST 1296 1.8588
12 CC_CC5 962 1.3797
13 QT_QTF 8653 1.2406
14 QT_QTC 844 1.2105
15 RP_NEG 309 1.1603
16 OhM_DMD 760 1.0386
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H CONT.......

17 RB 31 0.9194
18 PR_PRF 205 0.7243
19 RD_ UNK 382 0.54759
20 PE_PRL 275 0.2944
21 PR_PRQO 254 0.3643
22 aT_aTo 248 0.3557
23 oA _ DI 216 0.3093
24 RD_RDF 207 0.296%5
25 PE_PRI 176 0.2524
26 RP_INTF 125 0.1793
27 oM DMR 105 0.1506
28 oM _ DO 37 0.0531
29 RP_INJ 25 0.0355
30 PR_PRC 15 0.0215
31 RP_UMNEK 9 0.0125
32 RD_SYM 2 0.0029
Total 9723 100.0000
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H CONT.....

Ty

I AN
Percentage R
H 2 RD_PUMNC
WAV WM
HSV_VALUX
W ol
m 7 PR_PRP
HEN_NNP
B 9RP _RPD
B I10CC CCh
W11 MN_MNST
H12CC CCS
B 1I3QaT_QTF
m 14Q7_QTC
= 15 RP_NEG
mIic DM _DMD
& W17 RB i
® 18 PR_PRF
W19 R0 _LINK
m 20PR_PRL
W 21PR_PRO
m2FOT_QTo
= 23 0OM_D0I
24 R0 RDF
= 25 PR_PRI
H 26 RP_IMTF
27 BMW_DMR
® 28 DM_DMO
= 29RP_INJ
IOPRE_PRC
31 RP_LIME
32 RD_SYM
| -

=
I\
-~
[
=~
~
DO
=
=
=

L




URDU DATA: SOME STATISTICS

S. Mo Tag Frequency | Percentage
01 PSP 113597 17.44225
02 M_MNN 9324 14.02358
03 WOV 8218 12.36013
04 RO PUNC 6663 10.02038
05 1] 2325 &.003964
0& WOWAUK 4786 198291
07 PR_PRFP 3343 2.035455
03 RP_RPD 3270 4.9158181
oS CC_CcD 2733 4.140597
10 M_MNST 14483 2177837
11 oh_DMD 1431 2152268
12 CC_CC5 1316 1.979305
13 RB 1125 1.692035
14 Q_QTF 1040 1.564192
15 Q_aTc Fil 1.155608
16 VoVM_VINY F17 1.07839
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U CONT...

17 PR_PRF 239 0.840753
18 PR_PRL 467 0.702382
19 N_MMNP 433 0.631245
20 RD_RDF 380 0.571532
21 Qa_arTo 278 0.413121
22 FPE_PRQO 265 0.404534
23 RP_INTF 191 0.28727
24 aT_aTF 143 0. 215076
25 UMNEK 141 0.212063
26 O DMR 125 0.133004
27 aT_aTC 123 0.1345996
28 RP_NMNEG 109 0.1563935
29 O DO a0 0.120322
20 QaT_arTo 40 0.020161
31 RD_5¥h 12 0.013043
Total ool 88 100
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POS ANNOTATION |SSUES

It 1s usual experience for any annotator to face lots
of problems while annotating data.

Such problems/issues need to be documented
properly.

And discussed properly. It takes time to resolve
them.

In many cases there will be easy solution.

But in some cases we need to take a decision
rather to find a solution because there are fuzzy
areas 1n every natural language where you don’t
have a categorical answer, true-false logic doesn’t
work here.

LT0G/V1/GT



1.Fuzzy ITEMS

Hindi-Urdu Complex predicates are generally
comprised of NN/JJ + Light Verb

For example:
kush honaa
khaDa honaa
baDa karnaa
haasil karnaa
praapt karnaa
pedaa honaa

If we try to find out some feature in the last three
elements we won’t fine any.
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2.CASE SYNCRETISM

When there 1s mismatch between a form &
function of a postposition/case marker. It is called
case syncretism.

In Urdu & Hindi there 1s syncretism in dative-
accusative & instrumental-ablative

For details refer (slide 13)
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3.ZWITTER |ION OF LANGUAGES [VERBAL NOUN]

It 1s an analogy taken from chemistry. Ion is a
basically a charged particle. It can be positive,
negative.

But Zwitter 1on carry both positive & negative
charges simultaneously!!! So, it 1s hard to
classify.

Similarly, verbal noun/gerund carry verbal &
nominal features simultaneously.

But functionally they play the role of arguments
In a sentential construction.

“kitaab paDne se imtihaan denaa aasaan hojata
hai” [verbal root + case/case marker]

Are they nouns or verbs?
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4. PARADOX OF CORPUSANNOTATION

Does form determines function or function
determines form?

Corpus linguistics 1s a methodology which tries to
capture the functional aspect of corpus rather
the formal one.

But there 1s no categorical decision on the form-
function aspect in any POS schemes for ILs. BIS
(inspired by ILMT) 1s no exception in this case.

For example:

Verbal Nouns/Gerunds play a clear cut nominal
function but as per recommendations we have to
classify it under verb. The decision is motivated
by formal aspect.

Even standards are now laid down for ILs form-
function duality i1s yet to be resolved
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5.COMPLEX ITEMS/EXPRESSIONS

Complex Postpositions is yet another problematic
area in POS Annotation. In Urdu-Hindi such
expressions consist of PSP + NST/NN/JdJ + (PSP)

For example:
ke aagk
ke baare mein
ki1 wajeh se
ki tarah
ke laayak
ke zaryE
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6.1ZAFAT [DARD-E DIL]

This construction i1s basically a Persian

construction predominantly used in Urdu Corpus.

It 1s typically NN + NN, NN + JJ combination.

The two categories are actually two separate
tokens but there is a marker called 1zafat (e.g.E).

The 1zafat marker performs function of “genitive”
or simply a linker 1in Urdu.

Shall we consider it MWE?
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/. SPLIT-ORTHOGRAPHY (URDU)

The term split-orthography i1s actually used due
to the unavailability of any technical term in the
existing literature to denote the splitting/joining
tendency in the Perso-Arabic script due to which
affixes and roots are written separately; even
some lexical items are written 1n two tokens,
forming multi-token words.

The term 1s, In a way, a new coinage to describe

this tokenization problem of Urdu and Kashmiri.

A T

2l Aeg
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CONCLUSION

In this presentation we have summarized our
experience of developing 50k LDC-IL Fine

Grained, 70k LDCIL Coarse Grained & 70k BIS
Coarse grained annotated corpus of Hindi-Urdu.

Also we shared our experience of transition from
ILPOST to BIS which was very tough job for us.

Finally, we highlighted some issues & paradoxes
that we came across during the annotation
process.
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THANK YOU

Questions/ Comments
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