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ABSTRACT

The stream of characters in a natural language text must be broke into
distinct meaningful units (or tokens) before any language processingbeyond the
character level can be performed. If languages were perfectly punctuated,this
would be a trivial thing to do: a simple program could separate the text into word
and punctuation tokens simply by breaking it up at white-space and punctuation
marks. And text Normalization is an important step in Natural Language
Processing. It plays an important role in various applications such as text-to-
speech systems, speech recognition, email voice activators, for visually impaired
persons and also for educational purpose. Text normalization means converting
the non-standard words into their standard formats (i.e. in the string format or plain
text format). The normalization of text is required for words such as dates,
currency symbols, abbreviations, acronyms, and numbers etc. to be pronounced
or read by the system.. This project presents an overview of work done so far in

the field of text normalization and tokenizing using machine learning
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1.INTRODUCTION

Text data is a form of unstructured data. The most prominent examples of
text data available on the internet are social media data like tweets, posts,
comments, or the Conversation data such as messages, emails, Chats. Also, it

can be article data like news articles, blogs, etc.

So Text data is essentially a written form of a natural language such as Hindi,
English, Russian, or any other. It consists of characters or words arranged
together in a meaningful and ordered manner. This means that text data is driven

by grammar rules. and defined structures.

In order to work with text data, it is important to transform the raw text into a form
that can be understood and used by machine learning algorithms, this is called

text preprocessing.

In this project, we are going to discuss different terms and techniques related to

natural language processing.

First Let’s discuss the meaning of some important terms like Corpus, Token, and

N-grams.

2. AIM

The main aim of this project is that the text data is a type of unstructured
data used in NLP Understand how to preprocess the text data before feeding it to

the machine learning algorithms.

2.1 SCOPE OF THE PROJECT

Text data is a type of unstructured data used in natural language processing.This
project is help to understand how to preprocess the text data before feeding it to

the machine learning algorithms.



3 OPERATIONAL CONCEPTS

3.1 CORPUS

Corpus is the collection of text documents. For example, a dataset consists
of the news article in a corpus. Similarly, Twitter data containing tweets is a corpus.
So Corpus consists of Documents, Documents contain Paragraphs in turn

Paragraph consists of Sentences and finally, Sentences comprises of Tokens.

3.2 TOKENS

Tokens are a basic meaningful unit of a sentence or a document. They can

consist of words, phrases, subwords like n-grams, or character.

3.3 N-GRAMS

N-grams is a combination of N words or characters together. for example, if
we have a sentence “I Love My Phone” we can break this sentence into multiple n-

grams as shown below.

Sentence : | love my phone

Unigrams (n =1) : |, Love, my, phone

Bigrams (n=2) :|Love, Love my, my phone
3

Trigrams (n=3) :1love my, love my phone

i



Unigrams have only one token like I, love. whereas bigrams will have a
combination of tokens in a sequence, for example, | Love, Love MY. Similarly,

trigrams will have a combination of three tokens together.
N-grams are very useful in text classification tasks.

Now we have a clear idea about the basic terms. Let’s see the few techniques

used in text data preprocessing.

3.4 TOKENIZATION

Tokenization is the process of splitting a text object into smaller units
known as tokens. Examples of tokens can be words, characters, numbers,
symbols, or n-grams.

The most common tokenization process is whitespace/ unigram
tokenization. In this process entire text is split into words by
splitting them from whitespaces. As shown in the example below
the whole sentence is split into unigrams i.e “1”,”

Went”,”To”,”New-York” etc.

White space tokenizer / Unigram tokenizer

Sentence . "l went to New-York to play football®
Tokens : "I, "went’, "to", "New-York", "to", "play", "football”

New-York is not split further as the tokenization is based on

whitespaces only.



Another type of Tokenization is regular expression tokenization. In which a regular
expression pattern is used to get the tokens. For example, consider the following
string containing multiple delimiters. We can split the sentence by passing a

splitting pattern.

Reqular expression tokenizer
Sentence: “Football Cricket,Golf Tennis”
re.split(r'];\s/, line)

Tokens : “Football’, "Cricket”, "Golf”, “Tennis"

The tokenization can be performed at the sentence level or at the word level or

even at the character level.

3.5 NORMALIZATION

In the field of linguistics and NLP, Morpheme is defined as a base form of
the word. A token is basically made up of two components one is morphemes and

the other is inflectional formlike prefix or suffix.

For example, consider the word Antinationalist (Anti + national+ ist ) which is

made up of Anti and ist as inflectional forms and national as the morpheme.

Normalization is the process of converting a token into its base form. In the
normalization process, the inflectional form of a word is removed so that the base
form can be obtained. So in our above example, the normal form of antinationalist

is national.

Normalization is helpful in reducing the number of unique tokens present in the
text, removing the variations in a text. and also cleaning the text by removing

redundant information.



Two popular methods used for normalization are stemming and lemmatization.

Let’s discuss them in detail.

3.5.1 STEMMING

It is an elementary rule-based process for removing inflationary forms from
a given token. The output of the error is the stem of a word. for example laughing,

laughed, laughs, laugh all will become laugh after the stemming process.

Form Suffix Stem
studies  -es studi
studying -ing study
ninas -as nin
ninez -ez nif

Stemming is not a good process for normalization. since sometimes it can produce
non-meaningful words which are not present in the dictionary. Consider the
sentence ” His teams are not winning”. After stemming we get “Hi team are not
winn ” . Notice that the keyword winn is not a regular word. Also, “hi” has changed

the context of the entire sentence.

3.5.2 LEMMATIZATION

Lemmatization is a systematic process of removing the inflectional form of a
token and transform it into a lemma. It makes use of word structure, vocabulary,

part of speech tags, and grammar relations.



multiplications Yo

“multiplication
miultiplicatively “'H.._H_
e
multiplicativity = multiplicative — multiplicate
E"-\.
multiplicably ——= multiplicable T
miultiples —— multiple
multiplied
o

multipliers == multiplier — multipdy

multiphying

multiplisbly —— multipliable

”

The output of lemmatization is a root word called a lemma. for example “am”, “are”,

b

“is” will be converted to “be”. Similarly, running runs, ‘ran’ will be replaced by ‘run’.

Also, since it is a systematic process while performing lemmatization one can

specify the part of the speech tag for the desired term.

Further, Lemmatization can only be performed if the given word has proper parts
of speech tag. for instance if we try to lemmatize the word running as a verb it will
be converted to run. But, if we try to lemmatize the same word running as a noun it

won’t be transformed.

4 SYSTEM REQUIREMENT

4.1 HARDWARE SPECIFICATION

RAM-2GB
Hard disk

Processor-Intel Pentium 4

Y V V V

Keyboard



4.2 SOFTWARE SPECIFICATION

»  Window OS

» Pycharm community Edition

5.CODING SECTION AND SCREENSHOTS

MANUAL TOKENIZING

Load data

# load text

filename = 'metamorphosis_clean.txt'

file = open(filename, 'rt'")

text = file.read()

file.close()

Split by whitespace

# load text

filename = 'metamorphosis_clean.ixt'

file = open(filename, 'rt')

text = file.read()

file.close()

# split into words by white space

words = text.split()



print(words[:100])

Select words

# load text

filename = 'metamorphosis_clean.ixt'

file = open(filename, 'rt')

text = file.read()

file.close()

# split based on words only

import re

words = re.split(r'\W+', text)

print(words[:100])

Remove punctuation

print(string.punctuation)

table = str.maketrans(", ", string.punctuation)

# load text

filename = 'metamorphosis_clean.txt'

file = open(filename, 'rt')

text = file.read()

file.close()

# split into words by white space



words = text.split()
# remove punctuation from each word

import string

table = str.maketrans(", ", string.punctuation)

stripped = [w.translate(table) for w in words]

print(stripped[:100])

NORMALIZING CASE

filename = 'metamorphosis_clean.ixt'

file = open(filename, 'rt')

text = file.read()

file.close()

# split into words by white space

words = text.split()

# convert to lower case

words = [word.lower() for word in words]

print(words[:100])

TOKENIZATION AND CLEANING WITH NLTK

INSTALL NLTK
sudo pip install -U nltk

import nitk



nltk.download()

python -m nltk.downloader all

SPLIT INTO SENTENCES

# load data

filename = 'metamorphosis_clean.txt'

file = open(filename, 'rt'")

text = file.read()

file.close()

# split into sentences

from nltk import sent_tokenize

sentences = sent_tokenize(text)

print(sentences[0])

SPLIT INTO WORDS

# load data

filename = 'metamorphosis_clean.txt'

file = open(filename, 'rt'")

text = file.read()

file.close()

# split into words

from nltk.tokenize import word_tokenize



tokens = word_tokenize(text)

print(tokens[:100])

FILTER OUT PUNCTUATION

filename = 'metamorphosis_clean.txt'

file = open(filename, 'rt')

text = file.read()

file.close()

from nltk.tokenize import word_tokenize

tokens = word_tokenize(text)

# remove all tokens that are not alphabetic

words = [word for word in tokens if word.isalpha()]
print(words[:100])

FILTER OUT STOP WORDS
from nltk.corpus import stopwords

stop_words = stopwords.words(‘english’)
print(stop_words)

# load data

filename = 'metamorphosis_clean.ixt'
file = open(filename, 'rt'")

text = file.read()

file.close()

# split into words

from nltk.tokenize import word_tokenize

tokens = word_tokenize(text)



# convert to lower case

tokens = [w.lower() for w in tokens]

# remove punctuation from each word

import string

table = str.maketrans(", ", string.punctuation)
stripped = [w.translate(table) for w in tokens]

# remove remaining tokens that are not alphabetic
words = [word for word in stripped if word.isalpha()]
from nltk.corpus import stopwords

stop_words = set(stopwords.words(‘english'))
words = [w for w in words if not w in stop_words]
print(words[:100])

STEM WORDS

filename = 'metamorphosis_clean.ixt'

file = open(filename, 'rt'")

text = file.read()

file.close()

# split into words

from nltk.tokenize import word_tokenize
tokens = word_tokenize(text)

# stemming of words

from nltk.stem.porter import PorterStemmer
porter = PorterStemmer()

stemmed = [porter.stem(word) for word in tokens]

print(stemmed[:100])



SCREENSHOTS

7 metamorphosis_clean - Notepad

File Edit Format View Help

pne morning, when Gregor Samsa woke from troubled dreams, he found
himself transformed in his bed into a horrible vermin. He lay on his
armour-like back, and if he lifted his head a little he could see his
brown belly, slightly domed and divided by arches into stiff sections.
The bedding was hardly able to cover it and seemed ready to slide off
any moment. His many legs, pitifully thin compared with the size of the
rest of him, waved about helplessly as he looked.

“Wihat’s happened to me?” he thought. It wasn’t a dream. His room, a
proper human room although a little too small, lay peacefully between
its four familiar walls. A collection of textile samples lay spread out
on the table-Samsa was a travelling salesman—and above it there hung a
picture that he had recently cut out of an illustrated magazine and
housed in a nice, gilded frame. It showed a lady fitted out with a fur
hat and fur boa who sat upright, raising a heavy fur muff that covered
the whole of her lower arm towards the viewer.

Gregor then turned to look out the window at the dull weather. Drops of
rain could be heard hitting the pane, which made him feel quite sad.
“How about if I sleep a little bit longer and forget all this
nonsense”, he thought, but that was something he was unable to do
because he was used to sleeping on his right, and in his present state
couldn’t get into that position. However hard he threw himself onto his
right, he always rolled back to where he was. He must have tried it a
hundred times, shut his eyes so that he wouldn’t have to look at the
floundering legs, and only stopped when he began to feel a mild, dull
pain there that he had never felt before.

“Oh, God”, he thought, “what a strenuous career it is that I’ve chosen!
Travelling day in and day out. Doing business like this takes much more
effort than doing your own business at home, and on top of that there’s
the curse of travelling, worries about making train connections, bad
and irregular food, contact with different people all the time so that
you can never get to know anyone or become friendly with them. It can
all go to Hell!” He felt a slight itch up on his belly; pushed himself
slowlv up on his back towards the headboard so that he could 1lift his
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6 .CONCLUSION

This is all about tokenization and text normalization in this project. To
summarize in this project we saw the techniques used for text data preprocessing.
Further, we saw the text normalization using stemming and lemmatization and

also how these two are different from each other.

7 .REFFERENCE
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