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1 Introduction

The con guration manual demonstrates the implementation stages of the research “Spam
Detection in Short Message Service Using Natural Language Processing and
Machine Learning Techniques”. The motive of the research is to develop a model
that detects spam SMS e ciently and in minimal time. To build the model, the combin-
ation of techniques like Natural Language Processing for feature extraction like Bag of
Words, TF-IDF along with machine learning algorithms such as XGBoost, LightGBM,
Bernoulli Na ve Bayes, Support Vector Machine, and Random Forest were implemented.
This manual explains the hardware and the software project speci cations to implement
the project in Chapter 2. Chapter 3 explains the Data Preparation followed by Chapter
4 which describes the implementation steps in detail and the output generated.

2 System Specification

The project hardware and software requirements are the key points to be considered
before implementing any project. For the project, the requirements are mentioned as
follows:

2.0.1 Hardware Configuration

Implementation of the project is carried out on the laptop having the hardware con g-
uration as depicted in Figure 1 :

Windows edition

Windows 10 Pro

© 2018 Microsoft Corporation. All rights reserved. .. WI n d OWS 1 0

System
Processor: Intel(R) Core(TM) 15-8250U CPU @ 1.60GHz 1.80 GHz
Installed memory (RAM);  8.00 GB (7.87 GB usable)
System type: 64-bit Operating System, x64-based processor

Pen and Touch: Mo Pen or Touch Input is available for this Display

Figure 1: Hardware Con guration



2.0.2 Software Configuration

1. Google Colab: The implementation of the project was done in Python using Google
Colab Notebook (similar to Jupyter Notebook) which is hosted on the cloud and can be
accessed from the browser [} For the project, no external installation or downloads were
required as all the libraries are pre-installed in the notebook. To code in Google Colab,
the following steps were undertaken:

a. Open the Link:

https://colab.research.google.com/notebooks/welcome. ipynb#recent=true

b. The below window appears (refer Figure 2), click on \New Python 3 Notebook":

e e s M

Title First opened Last opened i_=
R L S IHIES GYU & IS Gy RN
Lo Untitled2.ipynb 14 minutes ago 14 minutes ago B =@
& Untitled0.ipynb 17 minutes ago 17 minutes ago n 7

Overview of Colaboratory Features 1 hour ago 40 minutes ago Edf

Snippets: Importing libraries 40 minutes ago 40 minutes ago 3

NEW PYTHON 3 NOTEBOOK CANCEL

Figure 2: Colab Notebook

c. This opens the code editor where the code can be written and can be saved directly
Google Drive.

2. Microsoft Power BI: Power Bl tool is used for visualization of results.

3 Data Preparation

3.1 Data Loading

The data was fetched from the Kaggle website which was already present in .csv format
and was downloaded from the below link:

Ihttps://colab.research.google.com/notebooks/welcome.ipynb#tscroll To=ipS1ET T7sF9w


https://colab.research.google.com/notebooks/welcome.ipynb#recent=true

https://www.kaggle.com/uciml/sms-spam-col lection-dataset

The dataset was rst uploaded in Colab from the local machine using the code shown in
the Figure 3 and then the initial level of data was prepared so that exploratory analysis
of the data can be carried out.

# Upload Spam SMS File downloaded from Kaggle

° from google.colab import files
sms_dataset = files.upload()

C

Choose Files |spam.csv
» spam.csv(application/vnd.ms-excel) - 503663 bytes, last modified: 10/8/2019 - 100% done
Saving spam.csv to spam.csv

Figure 3: Uploading SMS Data in Colab

After the data was uploaded, the required libraries for exploratory analysis and pre-
processing were then imported (refer Figure 4).

# Importing Libraries

° import pandas as pd
import numpy as np
import nltk
from wordcloud import WordCloud
import matplotlib.pyplot as plt
import seaborn as sns
from nltk.stem import WordNetLemmatizer
from sklearn.preprocessing import LabelEncoder
nltk.download( "punkt’)
nltk.download( ' stopwords')
from nltk.corpus import stopwords
nltk.download( "wordnet")

Figure 4: Importing Libraries

The data in the form of csv was then loaded in Pandas Data Frame using the read_csv
function. The unnecessary columns were then removed and the column labels were made
appropriate. The following code (Figure 5) is implemented :


https://www.kaggle.com/uciml/sms-spam-collection-dataset

# Importing the CSV file

o sms_dataset = pd.read_csv("spam.csv",delimiter=",",encoding="latin-1")

# Printing the top 5 rows

o sms_dataset.head()

(g vl v2 Unnamed: 2 Unnamed: 3 Unnamed: 4
0 ham Go until jurong point, crazy.. Available only ... NaN NaMN NaN
1 ham Ok lar... Joking wif u oni... NaN NaN NaN
2 spam Free entry in 2 a wkly comp to win FA Cup fina... NaN NaN NaN
3 ham  Udunsay so early hor... U c already then say... NaN NaN NaN
4 ham Nah | don't think he goes to usf, he lives aro... MNaN NaN NaN

# Removing the unncessary columns

° sms_dataset=sms_dataset.drop(['Unnamed: 2°, ‘Unnamed: 3°, ‘Unnamed: 4'],axis='columns’,inplace=False)

#Changing the column name
sms_dataset.columns=[ "SMStype ", "'Text "]

#Print the data
sms_dataset.head()

c sMstype Text
0 ham Go until jurong point, crazy.. Available only ...
1 ham Ok lar... Joking wif u oni...
2 spam Free entry in 2 a wkly comp to win FA Cup fina...
3 ham  Udun say so early hor... U ¢ already then say...
4 ham Nah | don't think he goes to usf, he lives aro...

Figure 5: Data Preparation

3.2 Exploratory Data Analysis

In the exploratory Data Analysis, missing values were checked. The text data distribution
was observed to follow Zipf’s distribution. The class imbalance was found and resolved
using the down-sampling technique. The word cloud for ham and spam was generated,
which shows the top words of each category. Then, the correlation between the length
and SMS type was calculated which can indicate if the length was a good feature to
consider or not.

a. Missing Values Analysis : As can be seen in the dataset there were no missing
values present (in Figure 6).
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