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Center for Indian Language Technology (CFILT) was set up with a generous grant from the Department of Information
Technology (DIT), Ministry of Communication and Information Technology, Government of India in 2000 at the
Department of Computer Science and Engineering, IIT Bombay. Prior to this the Natural Language Processing (NLP)
activity of the CSE Department, IIT Bombay took off in 1996 with a grant from the United Nations University, Tokyo to
create a multilingual information exchange system for the web. The project called Universal Networking Language
(UNL; www.undl.org) was participated in by 15 research groups across continents.

News
Publications
Tools

Different Guidelines At any point of time about 30 research members work in CFILT, which includes PhD , masters and bachelor students,

Resources faculty members, linguists and lexicographers.

Deep semantics and multilinguality has throughout played a pivotal role in the activities of CFILT. The stress on

Events semantics has led to research in the following fronts:

ML - Linguistics Lectures

* Lexical Resources: Multilingual wordnets and ontologies and their linking

e Lexical and Structural Disambiguation: Resolve word and attachment ambiguities

* Shallow Parsing: Identifying correct parts of speech, named entities and non-recursive noun phrases for Marathi and Hindi
* Cross Lingual Information Retrieval: Indian language query to English and Hindi Retrieval

e Machine Translation: Automatic translation involving Marathi, Hindi and English

e Text Entailment: Testing if a piece text (hypothesis) is inferable from another (text)
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One paper has been
accepted in Knowledge-
Based Systems, Elsevier,

The Artificial Intelligence-Natural Language Processing-Machine Learning (AI-NLP-ML) group at
Department of Computer Science and Engineering, [IT Patna has started its official journey in june,
2015. The group is dedicated to explore the frontiers of Artificial Intelligence, Machine Learning and
Natural Language Processing under the able guidance of Prof. Pushpak Bhattacharyya. The group also
consists of other two faculty members, Dr. Asif Ekbal and Dr. Sriparna Saha, and around 30 members
including research scholars, research engineers, lexicographers, B.Tech & M.Tech students. Several
industry sponsored projects are currently being undertaken.

Three papers have been
accepted in NLDB-2017.

One paper has been
accepted in CICLING-2017.

Elsevier, the renowned scientific literature publishing company has set up the Elsevier Centre of Excellence for Natural Language Processing to
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NLP: At the confluence of linguistics &
computer science

Lexicon Morphology Syntactics Semantics

Sentiment L
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J analyzer Machine Analysis Vv
/ Translation Information
Ontology Word Retrieval
eneration Parser Sense
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The chain

Al A NLPA Sentiment A SarcasmA
Numerical Sarcasm
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Roadmap

A NLP and Ambiguity
A Sentiment Analysis

A Sarcasm
A Features and ML
A Numerical Sarcasm
A Cognitive dimension
A Conclusions and future work
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NLP: multilayerea, Multi
dimensional
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Need for NLP

A Humongous amount of language data in electronic
form

A Unstructured data (like free flowing text) will grow to
40 zetabytes (1 zettabyte= 10 21 bytes) by 2020.

A How to make sense of this huge data?

A Example-1: e-commerce companies need to know
sentiment of online users, sifting through 1 lakh e -
opinions per week: needs NLP

A Example-2: Translation industry to grow to $37
billion business by 2020
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Machine Learning

A Automatically learning rules and concepts
from data

-

Learning the concept of table.

Wh a t tablenessd

Rule: a flat surface with 4 legs (approx.: to be refined gradually)
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NLR-ML marriage

shutterst~ck’
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NLP= Ambiguity Processing

A Lexical Ambiguity
A Present (Noun/Verb/Adjective, time/qift)

A Structural Ambiguity
A 1 and 2 bed room flats live in ready

A Semantic Ambiguity
A Flying planes can be dangerous
A Pragmatic Ambiguity

A [ love being ignored (after a party, while
taking leave of the host)

Jan 18 sarcasm:pushpak

11



Another challenge of NLP:
multiinguality
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Rules: when and when not

A When the phenomenon is understood AND
expressed, rules are the way to go

~

AnDo not | earn when Vo

AWhen the phenomenon i
at the current state of knowledge, DATA Is
the only handle!

A Why do we say rnAdMany Thankso and

A Impossible to give a rule
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Impact of probability: Language
modeling

Probabilities computed in the context of corpora

l.P(nThe sun rises 1 n the
2P(AThesesant he east 0)

A Less probable because of grammatical

mistake.

3.P(The svn rises In the east)

A Less probable because of lexical mistake.
4.P(The sunrises in the west)

A Less probable because of semantic mistake.
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Power of Data- Automatic image labeling

(Oriol Vinyals, Alexander Toshev, Samy Bengio, and
Dumitru Erhan, 2014)

Aut omat i cally captioned: AdTwo pil zz
s/itting on top of a stove top oven
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Automatic image labeling (cntd)

Somewhat related to the image

AN T NS s S g8 < —
A person riding a A skateboarder does a trick
motorcycle on a dirt road.

on a ramp.
LN

o

A little girl in a pink hat is
blowing bubbles.

Two hockey players are fighting

A group of young people
over the puck.

playing a game of frisbee.

A close up of a cat laying
on a couch.

A herd of elephants walking
across a dry grass field.

A red motorcycle parked on the
side of the road.
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A dogis jupin catcha
frisbee.

A refrigerator filled with lots of
food and drinks.

A yellow school bus parked in
a parking lot.
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Main methodology

A Object A: extract parts and features

A Object B which Is In correspondence
with A: extract parts and features

A LEARN mappings of these features and
parts

A Use In NEW situations: called
DECODING
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Linguistics-Computation Interaction

A Need to understand BOTH language
phenomena and the data

A An annotation designer has to understand
BOTH linguistics and statistics!

Linguistics and
Language phenomena

Jan 18

Annotator
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Data and
statistical phenomena
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Sentiment Analysis
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Definition (Liu 2010)

(Liu, 2010) defines a sentiment or opinion as a quintuple
<0;, Ty S0y, Nt >,
where
o IS a target object,
f; 1s a feature of the objecd,
S0, IS the sentiment value of the opinion
of the opinion holder h
on featuref;

of object O
attime t,
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Block diagram

Input Text

Feature
Extraction

Classifier

Sentiment

Positive Negative

Neutral
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Challenges

i e falls 284 runs short of

| suggest you wear your what would have been a
perfume with windows and fourth first-class triple-
doors shut! # sarcasm'’ century'.

Sarcasm BB Implicit knowldege

" The movie may have the
nicest actors, a talented music
director of worldwide acclaim
and the most expensive set
one has ever seen but it fails

to impress'. Thwarting

"He is a deadly football
pl ayer o

“You may have deadly snakes
atthecampsiteatni g ht

"keeps you on the edge
of your seat

(@)

“Tim Tam. \m/ 6

Balamurali et al [2011 E L
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Representative figures for SA
Accuracy
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