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% Practical Natural Language Processing: A Comprehensive Guide to Building
Real-World NLP Systems. Author: Sowmya Vajjala, Bodhisattwa Majumdar,
Anuj Gupta, Harshit Surana. O'Reilly Publications, 2020.

% Natural Language Processing in Action: Understanding, analyzing, and
generating text with Python. Author: Hobson Lane, Hannes Hupke, Cole
Howard. Manning Publications, First edition, 2019.

% Natural Language Processing with Python — Analyzing Text with the
Natural Language Toolkit (NLTK). Author: Steven Bird, Ewan Klein, and Edward
Cooper. O'Reilly Publications, 2009.
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Course Title

Natural Language Processing and Public
Opinion Monitoring

Credit Hours 32 (one credit hour is 45 minutes)

At the end of this class, the students will
learn:

* How to work with text and pdf files in
Python

Course Objectives * How to leverage regular expressions
for pattern searching in Python

* How to leverage Spacy for ultra-fast
tokenization

* How to leverage stemming and
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lemmatization in NLP

* How to leverage Spacy for vocabulary
matching

* How to leverage part of speech
tagging to process raw text files

* How to leverage named entity
recognition

*x How to design a system for public
opinion monitoring

*  How to leverage NLTK to conduct
sentiment analysis of text

* How to work leverage basic NLP to
solve real world problems

* How to leverage Numpy and Pandas
libraries for data analysis

Course Description

This course in an introduction to natural
language processing with Python and will
cover all the basics to set you on a path to
become a world-class practitioner. We'll
start off with a refresher of Python,
learning how to open and work with text
and PDF files, as well as learning how to
use regular expressions to search for
custom patterns inside of text files.
Afterwards we will begin with the basics of
Natural Language Processing, utilizing the
Natural Language Toolkit library for
Python, as well as the state-of-the-art
Spacy library. We'll understand
fundamental NLP concepts such as
stemming, lemmatization, stop words,
phrase matching, tokenization and more!
We will then learn part of speech tagging,
text classification, and semantic &
sentiment analysis. We will then apply the
concepts learn to solve real world
problems including spam detection,
restaurant review classification, and IMDB
reviews classification. We will also cover
deep learning basics.and introduce data
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analysis using Numpy and Pandas libraries.
We will then cover how these techniques
can be applied for developing a public
opinion monitoring system.

Brief introduction of the course

In today s interconnected world, people’s ideas, thoughts, opinions, and
activities transfer into the digital world generating large amounts of data.
Natural Language Processing uncovers the insights hidden in these word
streams which can be used in innovative ways to improve businesses, services,
governance, and the society. Natural Language Processing is a branch of
computer science and artificial intelligence that helps computers interpret the
natural languages spoken by humans. This course introduces the fundamental
concepts in NLP such as text processing, morphological analysis, syntactical
analysis, and analysis of lexicological, relational, and topical semantics. The
course also covers a few real-world examples to demonstrate how to apply
the techniques learned. Finally, the architecture of a public opinion monitoring
system using NLP is discussed.

Topics

Objective: Course Introduction
Module 1 Description: Topics covered include course overview, logistics,
instructor introduction, software installations and setup

Objective: Python Refresher
Module 2 Description: Topics covered include review of python syntax,
parsing and processing text and pdf, regular expressions

Objective: Natural Language Processing Fundamentals
Description: Topics covered include introduction to NLTK and

Module 3 Spacy libraries and NLP techniques such as stemming,
lemmatization, stop words, phrase matching, tokenization
Objective: Part of Speech Tagging and Named Entity
Recognition

Module 4 Description: Topics covered include part of speech tagging to
automatically process raw text files, and understanding &
visualizing named entity recognition
Objective: Text Classification

Module 5 Description: Topics covered include classification metrics,
confusion matrix, Scikit-Learn usage etc

Module 6 Objective: Semantic and Sentiment Analysis
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Description: Topics covered include semantics and word
vectors with Spacy, sentiment analysis with NLTK

Module 7

Objective: Real World Applications

Description: Working examples of three mini projects:
(a) spam message classification,

(b) restaurant review prediction, and

(c) IMDB review classification

Module 8

Objective: Deep Learning Basics
Description: Topics covered include introduction to deep
learning basics such as activation and cost functions, text
classification with CNN and RNN

Module 9

Objective: Data Analysis
Description: Topics covered include data analysis with Numpy
and Pandas libraries

Module 10

Objective: Public opinion monitoring & Course Projects
Description: Topics covered include

(a)introduction to public opinion monitoring system, high level
design & constraints

(b)Overview of course projects, business problems, available
datasets, and tips

Required Readings

1.Practical Natural Language Processing: A Comprehensive Guide to Building

Real-World NLP Systems. Author: Sowmya Vajjala, Bodhisattwa Majumdar,
Anuj Gupta, Harshit Surana. O'Reilly Publications, 2020.
2.Natural Language Processing in Action: Understanding, analyzing, and

generating text with Python. Author: Hobson Lane, Hannes Hupke, Cole

Howard. Manning Publications, First edition, 2019.

3.Natural Language Processing with Python — Analyzing Text with the Natural

Language Toolkit (NLTK). Author: Steven Bird, Ewan Klein, and Edward Cooper.
O'Reilly Publications, 2009.

Suggested list of the topics for the final project

1.Twitter Sentiment Analysis

2.Amazon Review Classification

3.Automated Text Summarization

4.Resume and CV Parsing using Spacy

5.Custom: Student selected topic




Criteria
A successfully working prototype

Class Expectation

This class is an introduction to Natural Language Processing and no previous
knowledge is expected. The only pre-requisite is basic working knowledge of
Python. A Python refresher is added to ground all students with basics. The
material is very hands on, with plenty of working examples. A high-level
design of a public opinion monitoring system is discussed, but no
implementation is included, however students can use course project to build

one using the knowledge gained in this course.
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