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Indian Languages

Many Indian languages exhibit similarities in morphology and syntactic
behaviour

Indo-Aryan Languages

Hindi, Urdu, Marathi, Nepali, Punjabi, Gujarathi, Rajasthani, Bengali, Oriya,
Bihari

Dravidian languages

Telugu, Tamil, Kannada, Malayalam

Some pairs exhibit high similarity

Hindi-Urdu,
Hindi-Marathi,
Tamil-Malayalam,
Telugu-Kannada
. . .
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Kannada and Telugu

Some facts about Kannada and Telugu

Dravidian family

Spoken by 35 and 75 million people respectively.

Telugu was highly influenced by Kannada making them slightly mutually
intelligible (Datta, 1998)
Scripts belong to the same family.

Until 13th century both the languages have same script.

Telugu is relatively resource-richer than Kannada
Corpus, Morphological Analyzer, POS Tagger, Dependency Parser
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Kannada and Telugu: Similarities at Word level and in
Structure

Kannada
Vivādagal.a hinneleyalli tam’ma tan.d. ada punarracisalu an.n. ā hajāreyavaru yōjisiddāre

Telugu
‖ ‖ ‖ ‖ ‖ ‖ ‖ ‖

Vivādāla nēpadhyanlō tana jat.t.unu punarvyavasthı̄karin¯cālani annā hajārē yōcin¯cāru

English Gloss
‖ ‖ ‖ ‖ ‖ ‖ ‖ ‖

Controversies in view of his team restructuring Anna Hajare planing

Anna Hazare is planning to restructure his team in view of controversies.

Authors: Siva Reddy, Serge Sharoff; Presenter: Aswarth Abhilash Cross Language POS Taggers for Indian Languages



Cross language Tools

Building tools for a Target language using Cross language resources

Kannada Tools from Telugu Resources

Motivation
Not many resources for Kannada

Existing resources not as efficient as for other languages

Telugu relatively resource-richer than Kannada

Kannada and Telugu are typologically related and exhibit similarities

Our focus is to build POS taggers and Morphological
disambiguators/analyzers.
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Our Tagset

Bharati et al. (2006) designed a common POS tagset for all Indian
languages

e.g. CC, JJ, NN, VM

We added morphological information to the above tagset
e.g. NN.n.f.pl.3.d
Main POS Tag, Coarse label, Gender, Number, Person, Case

Since POS tag contains morphological information, our tagger can also
be used as morphological analyzer.
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Tagset Statistics

Field Description Number of Tags Tags
Full Tag 311 NN.n.f.pl.3.d, VM.v.n.sg.3., . . .

1 Main POS Tag 25 CC, JJ, NN, VM, . . .
2 Coarse POS Category 9 adj, n, num, unk . . .
3 Gender 6 any, f, m, n, punc, null
4 Number 4 any, pl, sg, null
5 Person 5 1, 2, 3, any, null
6 Case 3 d, o, null

Table: Fields in each tag and its corresponding statistics. null denotes empty value,
e.g. in the tag VM.v.n..3., number and case fields are null
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HMM Based POS Tagger

argmax
t1...tn

[
n

∏
i=1

P(ti |ti−1, ti−2)P(wi |ti)

]
(1)

wi . . .wn is the word sequence to be tagged

t1 . . . tn denotes the tag sequence

P(ti |ti−1, ti−2): Tag Transition Probabilities

P(wi |ti) denotes Emission Probabilities
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Kannada POS Tagger from Telugu

Estimate Transition Probabilities and Emission Probabilities from Telugu

Exploit lexical and syntactic level similarities between Kannada and
Telugu

Kannada
Vivādagal.a hinneleyalli tam’ma tan.d. ada punarracisalu an.n. ā hajāreyavaru yōjisiddāre

Telugu
‖ ‖ ‖ ‖ ‖ ‖ ‖ ‖

Vivādāla nēpadhyanlō tana jat.t.unu punarvyavasthı̄karin¯cālani annā hajārē yōcin¯cāru

English Gloss
‖ ‖ ‖ ‖ ‖ ‖ ‖ ‖

Controversies in view of his team restructuring Anna Hajare planing

Anna Hazare is planning to restructure his team in view of controversies.
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Steps Involved

1 Built large corpora of Kannada and Telugu
POS tag the corpus with existing tools

2 Determine the transition probabilities of Kannada
from Telugu tagged corpus (cross lingual)
or from Kannada tagged corpus (mono-lingual)

3 Estimate the emission probabilities of Kannada
from Telugu tagged corpus
or using heuristics combined morphological analyser
or from Kannada tagged corpus

4 Use the probabilities from the step 2 and 3 to build a POS tagger for
Kannada
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Step 1: Large Corpus Creation

Corpus Factory (Kilgarriff et al., 2010)

Build frequency list of Telugu and Kannada from Wikipedia

Generate thousands of random tuples from frequency lists

Feed them into a search engine and download search hits

Clean the pages - remove html markup, language filtering

Remove duplicates

Telugu - 4.6 million words corpora [Collected in Dec 2009]

Kannada - 16 million words corpora [Collected in June 2011]

Differences in sizes due to time difference
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Step 1: Large Corpus Creation

Annotate Telugu Corpus with existing tagger

We used ILMT consortium tagger built using (Avinesh and Karthik, 2007)
Tagger is an integration of many tools running in pipeline

tokenization, transliteration, morph analyzer, CRF model, transliteration
If anything fails in the pipeline, tagger fails
Only 70% of the corpus was finally tagged
Not scalable, but usable
We converted the output to our tagset

We also tagged Kannada corpus using ILMT Kannada tagger
To build mono-lingual taggers and compare performance with cross lingual
tagger
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Step 2: Transition Probabilities

From Telugu: cross lingual

Transition Probabilities across typologically related languages are likely to
be same (Hana et al., 2004)

Kannada and Telugu exhibit high similarities in syntactic structure

Compute transition probabilities from Telugu tagged corpus of Step 1

Kannada
Vivādagal.a hinneleyalli tam’ma tan.d.ada punarracisalu an.n. ā hajāreyavaru yōjisiddāre

Telugu
‖ ‖ ‖ ‖ ‖ ‖ ‖ ‖

Vivādāla nēpadhyanlō tana jat.t.unu punarvyavasthı̄karin¯cālani annā hajārē yōcin¯cāru

Tag sequence in Kannada and Telugu is same
‖ ‖ ‖ ‖ ‖ ‖ ‖ ‖

NN.n.n.pl..o NN.n.n.sg..o PRP.n.m.sg.3.d NN.n.n.sg..o VM.v.any.any.any. NNP.n.m.sg.3.o NNP.n.m.sg.3.o VM.v.n.pl.3.
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Step 3: Emission Probabilities

From Telugu using Approx. String Matching

A Telugu-Kannada dictionary can be used but we do not have such
dictionary
Exploit lexical similarities

Kannada and Telugu are slightly mutually intelligible (Datta, 1998)

Edit distance: The minimum number of edits needed to transform one
string into the other

For each word in Kannada, choose the most nearest Telugu word.

Since Telugu emission probabilities can be known from Telugu tagged
corpus, use mappings of Kannada-Telugu words to estimate Kannada
emission probabilities

Kannada Neighbours in Telugu Result
viBAgavu (viBAgamu, 0.539) (viBAga, 0.5) (viBAgalanu, 0.467), (viBAgamulu, 0.467) X
xAswAnu (’xAswAn’, 0.545) (’xAswAru’, 0.5) (’rAswAnu’, 0.5) (’xAswAdu’, 0.5) 7
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Step 3: Emission Probabilities

Telugu tags and Kannada Morphology

Using Telugu tagged corpus, the mappings of a morphological set to all
possible tags are learned

Morphological set n.n.sg..o is associated with all the tags which satisfy the
regular expression *.n.n.sg..o

For every word in Kannada, based on its morphology determined by the
morphological analyser, we assign all the tags learned from Telugu.

Uniform tag distribution is assumed

Pitfall
Explosion of search tags for each word
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Step 3: Emission Probabilities

Kannada tags with uniform distribution

For each word, learn all the possible tag associations from Kannada
tagged corpus

Though we learn from tagged corpus, we do not use frequency
information

We assume uniform distribution of all tags for a word

Search space is reduced

From Kannada corpus

Learn emission probabilities directly from the tagged Kannada corpus
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Step 4: Tagging Model

We use TnT (Brants, 2000), an implementation of HMM

Transition and Emission probabilities from Steps 2 and 3

Avinesh and Karthik (2007) performance increased when morphological
information is used as features for their CRF model.

Since our tagset includes morphological information, TnT model may
benefit from this information.
TnT Model is known for predicting tags for unseen words

a potential morphological analyser for new words
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Additional Tools

For each word form, we learned association between POS Tag, lemma
and suffix markers from Kannada annotated corpora [Step 1]

Our tagger could also be used for lemmatization and suffix prediction
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Sample Output

Word                             POS Tag             Lemma.Suffix

ಕ�ೆಯ                         NN.n.n.sg..o                ಕ�ೆ.ಅ
ಪÎ�ಾರ                         NN.n.n.sg..d                ಪÎ�ಾರ.0
�ೆ­ೆಯªೊಂĨĖನ            NN.unk....                   �ೆ­ೆಯªೊಂĨĖನ.
ಆಟದĹÐ                        NN.n.n.sg..o               ಆಟ.ಅĹÐ
ªಾಜ£ಾĖದÅ                   VM.unk....                   ªಾಜ£ಾĖದÅ.
ಚಂದÎಗುಪÃನು                  NNP.unk....                 ಚಂದÎಗುಪÃನು.
ಅಪªಾĩಯ                   NN.n.m.sg.3.o             ಅಪªಾĩ.ಅ
¤ಾತÎ                          NN.n.n.sg..d               ¤ಾತÎ.0
ವĿľದÅ                        VM.v.any.any.any.        ವĿಸು.ಇದÅ
ಇ£ೊÇಬÊ                       QC.unk....                  ಇ£ೊÇಬÊ.
ಹುಡುಗನ                      NN.n.m.sg.3.o              ಹುಡುಗ.ಅ
Ļ�ಾರ�ೆಯನುÇ               NN.n.n.sg..o                Ļ�ಾರ�ೆ.ಅನುÇ
¨ಾģ                         VM.v..pl.2.                   ¨ಾಡು.0
ļďೆ                             NN.n.n.sg..d                ļďೆ.0
ĻĩಸುĦÃದÅನು                 VM.v.m.sg.3.               Ļĩಸು.ಉĦÃŔ
.                               SYM.punc....                 ..
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Evaluation

Evaluation only for main POS tag.
In NN.n.n.sg..o, main POS tag is NN

Manually annotated Kannada corpora
developed by ILMT consortium (licensed)

The corpus consists of 201,373 words

No evaluation data for morphological labels
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Results

Model Transition Prob Emission Prob Precision Recall F-measure

Cross-Language POS Tagger
1 From Telugu Approximate string matching 56.88 56.88 56.88
2 From Telugu Telugu tags and Kannada morphology 28.65 28.65 28.65
3 From Telugu Kannada tags with uniform distribution 75.10 75.10 75.10
4 From Telugu Kannada emission probabilities 77.63 77.63 77.63

Mono-Lingual POS Tagger
5 From the Kannada language Kannada emission probabilities 77.66 77.66 77.66
6 Avinesh and Karthik (2007) 78.64 61.48 69.01

Table: Evaluation results of various tagging models [only the main Tag]

Cross language taggers as good as mono-lingual taggers
Model 3 and 4 better than existing Kannada Tagger

Model 3 easy to built since it requires only a Kannada lexicon

50% accuracy (Model 1) with almost no resources of Kannada
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Summary

Cross-language resources can be used to build tools for other languages
As good as mono-lingual tagger if target lexicon exists
at least 50% accuracy if no resources of target language exists

Promising direction for many resource-poor Indian languages

POS tagger as a morphological analyser/disambiguator

Tools can be downloaded from http://sivareddy.in
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Kilgarriff, A., Reddy, S., Pomikálek, J., and PVS, A. (2010). A corpus factory
for many languages. In Proceedings of the Seventh conference on
International Language Resources and Evaluation (LREC’10), Valletta,
Malta. European Language Resources Association (ELRA).

Authors: Siva Reddy, Serge Sharoff; Presenter: Aswarth Abhilash Cross Language POS Taggers for Indian Languages


	References

