GYANMANIJARI INNOVATIVE UNIVERSITY GYANMANIJARI INSTITUTE OF TECHNOLOGY

] - . Course Syllabus
Gyanmanja” Gyanmanjari Institute of Technology

Innovative University Semester-2 (M. Tech)

Subject: Natural Language Processing-METCE 12513

Type of course: Minor Stream

Prerequisite: Basic programming, probability theory, finite automata, and data structures and

algorithms.

Rationale:

This course will cover advanced Natural Language Processing (NLP) techniques, including text
representation, language modeling, and deep learning-based NLP architectures. It will explore
semantic  analysis, syntactic parsing, sentimeni analysis, and named entity recognition,
Additionally, students will study efficient search algorithrns, text classification, and information
retrieval methods. In cenclusion. the course will introduce cutting-edge NLP paradigins, including
transformer models and large-scale language processing.

Teaching and Examination Scheme:

Teaching Scheme Credits Examination Marks
oo e Practical - Total
a1 7 " s ineory Marks : Mk CA Marks
ESE MSE v P ALA
4 0 2 3 60 30 10 20 30 150

Legends: CI-ClassRoom Instructions; T — Tutorial; P - Practical; C — Credit; ESE - End Semester
Examination; MSE- Mid Semester Examination; V — Viva; CA - Continuous Assessment; ALA- Active
Learning Activities.
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Course Content:

Sr. -
oy Course Content _ Hrs. Weightage

Introduction:
Overview ol Natural Language Processing. Syntax, semantics,
and pragmatics NLP jobs.  applications include machine

1 : . ; : : ! 06 10%
translation, question answering, and information extraction. The
ambiguity problem. Machine learning's role. An overview of the
field's history.

N-gram Language Models:
N-grams Syntax Models: Unsmoothed Word Counting N-grams.

5 Back-off and smoothing the following tags have been removed: 10 18%
i . & 0
interpolation, entropy, English word classes, rule-based,
stochastic, and transformation-based tags for English part of
speech. |
Context Free Grammars:

Context-Free Rules and Trees; Context-Free Grammars for
1= 1e mtax: s - :
English Syntax: and Knowledge of network modelling tools.
3 & ! B £ 5 25%

Sentence-Level Constructions—Subcategorization—Agreement.
Top-down, early parsing Probabilistic Parsing-Feature Structures
Grammars Without Context.

Semantic Analysis:

Representing the First Order Meaning-Meaning Structure of
Language Calculus Predicate Representing Concepts That Are
4 Relevant to Linguistics -Semantic Attachments - Syntax-Driven | 08 12%
Semantic Analysis -An analyzer driven by syntax. Thorough
Examination of Lexemes and Their Senses Internal Organization
Word Sensibility Disambiguation-Retrieval of Information.

Language Generation and Discourse Analysis:

Text coherence, discourse structure, and reference resolution all
contribute to coherence. Dialog Acts, Interpretation. Dialog and
5 Conversational Agents, and Conversational Agents. Discourse 15 25%
planning, architecture, surface realizations, and language
generation. Statistical Methods, Machine Translation, Transfer
Metaphor, and Interlingua.

Applicatiens of NLP:
6 Question/Answering, Text Summarization, Chatbot. and | 06 10%
Sentiment Analysis.
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Continuous Assessment:

Sr.

No Active Learning Activities Marks

Enhancing N-Gram Models with Smoothing:

In this activity, students will implement unsmoothed word-counting N-
grams and apply back-off and smoothing techniques to improve language 10
modeling. They will analyze performance, troubleshoot issues, and
compare results with simpler models. The process will be documented,
and a final report will be submitted on the GMIU Web Portal.

ParseMaster: Exploring CFGs:

In this activity, students will implement Context-Free Grammars (CFGs),
construct parse trees, and apply probabilistic parsing techniques. They 10
will analyze sentence structures, agreement, and parsing efficiency, then
document findings in a final report on the GMIU Web Portal.

2

TalkStruct: Analyzing Discourse and Coherence:
In this activity, students will develop a dialogue system that incorporates
text coherence, discourse structure, and reference resolution. They will 10
explore dialog acts, interpretation, and conversational agents, applying
statistical methods and machine translation techniques. Findings will be
documented and submitted on the GMIU Web Portal.

Total 30

Suggested Specification table with Marks (Theory): 60

Distribution of Theory Marks

{Revised Bloom’s Taxonomy)

Leval Remembrance Understanding | Application | Analyze Evaluate | Create
(R) (V) (A) (N) (k) (©)
g /hlagc 05% 35% 30% 10% 10% 10%
0
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Course Qutcome:

After learning the course the students should be able to:

Understand the fundamentals of Natural Language Processing (NLP) and its ke
guag g ¥

Gl

components,
CO2 | Perform unsmoothed word counting using N-grams.
CO3 | Implement sentence-level constructions, including subcategorization and agreement.
CO4 | Examine lexemes, their senses, and internal organization for semantic interpretation.
COS Utilize statistical methods, machine translation, and interlingua tfor multilingual

processing.

List of Practical

Sr. : Unit
Description Hrs.
No s p No

. Write a Program to Perform Information Extraction from Text Using NLP | 4

: Methods.

5 Write a Program to Implement Machine Translation Using Statistical and | 5
Neural Approaches.
Write a Program to Apply Back-Off and Smoothing Techniques in N-

3 » 2 4
Gram Models.

4 Write a Program to Construct Parse Trees Using Context-Free Rules, 3 4

5 Write a Program to Implement Top-Down and Probabilistic Parsing 3 4
Techniques. '
Write a Program to Perform Syntax-Driven Semantic Analysis for

6 , 4 4
Language Understanding.

B Write a Program to Retrieve Information Using Semantic Representations 4 )
in NLP.

] Write a Program to Implement Dialog Acts and Develop a Conversational 5 4
Agent.

9 Write a Program to Apply Statistical Methods for Machine Translation 5 5
Using Interlingua.

Total | 30
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Instructional Method:

The course delivery method will depend upon the requirement of content and need of students. The
teacher in addition to conventional teaching method by black board, may also use any of tools such
as demonstration, role play, Quiz, brainstorming, MOOCs etc.

From the content 10% topics are suggested for flipped mode instruction.
P 2g pp

Students will use supplementary resources such as online videos, NPTEL/SWAYAM videos, e-
courses, Virtual Laboratory.

The internal evaluation will be done on the basis of Active Learning Assignment.

Practical/Viva examination will be conducted at the end of semester for evaluation of performance
of students in laboratory.

Reference Books:

[1] Speech and Language Processing by Daniel Jurafsky and James H. Martin (3rd Edition,
Pearson, 2023).

[2] Foundations of Statistical Natural Language Processing by Christopher D. Manning and Hinrich
Schiitze (MIT Press, 1999).

[3] Natural Language Processing with Python by Steven Bird, Ewan Klein, and Edward Loper
(O"Reilly Media, 2009).

[4] Neural Network Methods for Natural Language Processing by Yoav Geldberg (Morgan &
Claypool Publishers, 2017).

[5] Handbook of Natural Language Processing by Nitin Indurkhya and Fred J. Damerau (2nd
Edition, Chapman and Hall/CRC, 2010).
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