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Configuration Manual

Onkar Vilas Bhanarkar
X19114761

1 Introduction

The configuration manual provides the implementation phases and walkthrough of the
research “The mechanism to detect spam emails in Marathi language using
NLP”. We have used natural language processing libraries for the Marathi language
such as INLTK and CLTK. also, machine learning algorithms like Naive Bayes, Logistic
regression, K-nearest neighbors, Decision tree classifier, Random Forest, Support vector
machine, and Stochastic Gradient Descent. In the next sections, basic requirement and
code walkthrough described briefly.

2 System Specification
The following software and Hardware requirement are needed to configure and implement

this project.

2.1 Hardware Configuration

e Operating System: Windows 10 Pro
e Processor: Intel i5 8th Generation

e RAM: 8GB



Windows edition

Windows 10 Pro
© 2019 Microsoft Corporation. All rights reserved.

System
Processor: Intel(R) Core(TM) i5-8300H CPU @ 2.30GHz 2.30 GHz
Installed memory (RAM): 8.00 GB (7.81 GB usable)
System type: 64-bit Operating System, x64-based processor
Pen and Touch: Touch Support with 2 Touch Points

Figure 1: Hardware Specification

2.2 Software Configuration

Google Colab: we have used the Google-Colab platform, which provides pre-installed
basic libraries which require in machine learning programs. It Is allowed to edit and run
programs through the browser.

« c e © & 25 hitpsy/colab.research.google.com/notebooks/intro.ipynbitrecent=true % e @ % LiInD o Px My

Examples Google Drive GitHub Upload

Filter notebooks

Title First opened Last opened

O Welcome To Colaboratory Feb 12, 2020 0 minutes ago

L final.ipynb Jun 21, 2020 21 minutes ago

€O Snippets: Importing libraries Jun 19, 2020 11 days ago

L final_v1.ipynb Jul 22,2020 12 days ago

L Copy of final.ipynb Jun 24, 2020 Jun 24,2020

NEW NOTEBOOK ~ CANCEL

Figure 2: Google colab Notebook



3 Data Processing

3.1 Data Uploading and Preview

Our data in the form of .csv. The preview of data shown in figure.

[ ] import pandas as pd
import numpy as np

df = pd.read table('emails', header=None, encoding='utf-8"')

Figure 3: Data Uploading

print (df.info () )
print (df.head())

<class 'pandas.core.frame.DataFrame'>
RangeIndex: 5569 entries, 0 to 5568
Data columns (total 2 columns):

# Column Non-Null Count Dtype

0 0 5569 non-null object
1 1 5569 non-null object
dtypes: object(2)

memory usage: 87.1+ KB

None

0 1
0  ham @T‘Tﬁg,a@TQﬁaﬁT..WBugian...
1 ham aﬁa;aﬂgLar...oniqmwimeﬁm...
2 spam 2 wklymﬂﬁmﬁﬁmu’ﬂ g...
3 ham g RSl ¥ BUH @@aR @R ... g ofE Jw A,
4  ham ﬂwaﬁﬂmfﬁusfm,a%ww...

Figure 4: Data Preview



3.2 Data Pre-processing

e Label Encoding : we have converted the ham and spam into 0 and 1 respectively.

from sklearn.preprocessing import LabelEncoder

encoder = LabelEncoder()
Y = encoder.fit_transform(classes}

print (Y[:10])

> [0010010011]

Figure 5: Label Encoding

e Removing Unwanted information : Regular expressions are used to remove the
unwanted information like Email address, web address, Currency symbol, Phone
Number, English Words, and symbols from the data.



#Email Address
processed = text_messages.str.replace(r'“.+@[“\.].*\.[a—z]{2,}$',
')
#Webaddresses
processed = processed.str.replace(r'~http\://[a-zA-Z0-9\-\.]1+\.[a-zA-Z]1{2,3} (/\S*)=2§",
')
#Currency Symbols
processed = processed.str.replace(r'£[I\s', '")

#Phone Number (include paranthesis, spaces, no spaces, dashes)

processed = processed.str.replace(r'~\(?2[\d]{3}\)2[\s-12[\d]l{3}[\s-12[\d]l{4}5",
')

#Number

processed = processed.str.replace(r'\d+(\.\d+)z', '")

#English Words
processed = processed.str.replace(r'[a-zA-Z]"',"'")

#Symbol#
processed = processed.str.replace(r' [!@#5%~&*() +,.:21',"")
print (processed)

ORI fig 91 udd o1 Wwad  HeM WFI. ..
ds g AW THd $Rd
wIiaRia A HiBd dig Ak 99 UM, ..
g $Isl T ®WUH Wahe eR g o AaR w|/ol. ..
X HET 9ed Al d @ d 99 gAR a8 SEs

=L M= O

Figure 6: Removing Unwanted Information

e Stop Words: We have used the CLTK library for removing the stopwords[1].

from cltk.stop.marathi.stops import STOP LIST
#print(STOP_LIST[l])

processed = processed.apply(lambda x: ' '.join(
term for term in x.split() if term not in STOP LIST[:93]))

Figure 7: Stopwords Removal

3.3 Tokenization and Feature Extraction

In this section we have used the INLTK Library[2] for tokenization.



[ 1] from inltk.inltk import tokenize
all words = []
for message 1n processed:
words=tokenize (message , 'mr')
for w in words:

all words.append (w)

all words = nltk.FreqgDist (all words)

Figure 8: Tokenization

e Feature selection : In all, we found total 5686 common words. Among them, we
have selected the top 1500 common words as a feature.

print ('Number of words: {}'.format(len(all words)))
print ('Most common words: {}'.format (all_words.most_common (100)))

Number of words: 5686
Most common words: [('_Udh', 1458), ('_Awl', 1241), ('_', 1226), ('_Wal', 954), ('_AM', 666), ('_&&', 609), ('_did', 591),

Figure 9: Common Words

The following code is used to extract the feature.



word features = list(all words.keys()) [:1500]

def find features (message):
words=tokenize (message ,'mr')
features = {}
for word in word features:
features[word] = (word in words)

return features
features = find features (processed[0])
for key, value in features.items():
if value == True:
print (key)

.

l%;%lgl%lgnlﬁlﬁgﬂlg

Figure 10: Feature Extraction



4 Machine learning Algorithms

We have used multiple machine learning algorithms to evaluate the accuracy. before that
we have divided our pre-processed data into 80:20, training and testing respectively.

[ 1 from sklearn import model selection

training, testing = model selection.train test split(featuresets, test size = 0.25, random state=seed)

print (len(training))
print (len(testing))

O 4176
1393

Figure 11: Training and Testing Dataset



For the machine learning algorithms we have used the following python libraries.

from sklearn.neighbors import KNeighborsClassifier

from sklearn.tree import DecisionTreeClassifier

from sklearn.ensemble import RandomForestClassifier

from sklearn.linear mcdel import LogisticRegression, SGDClassifier
from sklearn.naive bayes import MultinomialNB

from sklearn.svm import SVC

from sklearn.metrics import accuracy score

Figure 12: Python Libraries

The below figure shows the implementation of machine learning algorithms respect-
ively.

names = ["K Nearest Neighbors", "Decision Tree"™, "Random Forest", "Logistic Regression", "SGD Classifier",
"Naive Bayes", "SVM Linear"]

classifiers = [
KNeighborsClassifier(),
DecisionTreeClassifier(),
RandomForestClassifier(),
LogisticRegression(),
SGDClassifier (max_iter = 100),
MultinomialNB (),
SVC (kernel = 'linear"')

models = zip(names, classifiers)

txt features, labels = zip(*testing)

for name, model in models:
nltk model = SklearnClassifier (model)
nltk model.train(training)
# txt features, labels = zip(*testing)
accuracy = nltk.classify.accuracy(nltk model, testing)*100
print ("{} Accuracy: {}".format (name, accuracy))
prediction = nltk model.classify many (txt_ features)
print (classification report (labels, prediction))
print (pd.DataFrame (

confusion matrix(labels, prediction),

index = [['actual', 'actual'l, ['ham', 'spam'l],

columns = [['predicted', 'predicted'], ['ham', 'spam']]) )
print (™)
print (")

Figure 13: Model Training



5 Evaluation

We have used sklearn.metrics for the evaluation. The following figure shows the accuracy,
precision, recall, f1 score respectively.

Logistic Regression Accuracy: 98.27709978463747

precision recall fl-score support
0 0.99 0.99 0.99 1199
1 0.96 0.92 0.94 194
accuracy 0.98 1393
macro avg 0.97 0.%6 0.96 1393
weighted avg 0.98 0.98 0.98 1393
predicted
ham spam
actual ham 1191 8
Spam 16 178

Figure 14: Evaluation
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