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 With the growth of the Internet and social media, many texts are now available online, including articles, news, and other 

texts. These resources also make communication and the flow of data faster and easier. But it endangers the truthfulness of this 

distributed news. The impact of fake news has penetrated deep into society to affect democratic elections the reputation of 

individuals and organizations and has negatively affected citizens in the COVID-19 pandemic. Detecting fake news on social 

media is challenging and relevant, so the use of natural language processing and machine learning can help identify fake news. 

The proposed model obtains a high accuracy rate of 98.31% and can reliably predict the integrity of unseen news data.   
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1. INTRODUCTION 

Fake news is any form of false or misleading 

information spread on the Internet or other media to 

influence people. The people who create Misinformation 

have an intention, which can be political, economic, or 

change the way people think or behave. Increasing in 

fake news is causing a lot of problems every day. Since 

the internet penetration in India has increased from 137 

million internet users in 2012 to over 600 million in 2019, 

the damage caused by fake news on social media has 

increased. False information is spread on the Internet, 

either intentionally or unintentionally. And it influences 

perceptions of people. The rising of fake news has 

become a global problem that even big tech companies 

like Facebook, Twitter, and Google are conflict to solve. It 

can be hard to determine whether a text is factual without 

additional context and human judgment. 

With today's volumes of news, it is possible to teach a 

computer how to read and recognize the difference 

between real news and false news using Natural 

Language Processing. The main building blocks are Data 

Sets and Machine Learning Algorithms. As an 

application of artificial intelligence, machine learning 

gives the system the ability to learn things without being 

explicitly programmed. This fake news detection project 

uses one of the types of supervised learning in Machine 

Learning. Machine learning works on data, and it will 

learn through some data, and then the machine generates 

the algorithm (Logistic Regression Model). That is, first 

collected different news data, then pre-processed text 

and translated the article into supervised model features. 

Then use supervised learning when training our model 

with labeled examples, so the machine first learns from 
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these examples and then performs the task on unseen 

data. 

STRUCTURE OF PAPER 

The paper is organized as follows:  In Section 1, the 

introduction of the paper is provided along with the 

structure, important terms, objectives and overall 

description.  In Section 2 we discuss the scope of the 

proposed work. In Section 3 tells us about the 

methodology and the process description. Section 4 tells 

us about the future scope and concludes the paper with 

acknowledgement and references. 

2. SCOPE OF THE PROPOSED WORK 

Fake news has become widespread in recent years, and 

it has become more difficult than ever to differentiate 

facts and opinions. In today's modern world, data are 

very relevant. And at least 2.5 quintillion bytes are 

generated every day. So many technologies alter the 

world with this massive amount of data. Machine 

learning is one of them and using this technology and 

natural language processing to detect fake news. The 

main goal of this project is to propose a model for 

categorizing a given news article either as true or fake. 

 

3. PROPOSED METHODOLOGY 

The fake news detection model is illustrated in figure 1. 

That explains the different phases of the model and 

classifies the given news article as either fake or real. 

 

Figure 1. 

First phase is the collection of data. So, we need to collect 

news data. This dataset available at Kaggle website are 

going to use basically. It consists of several thousand of 

news article and it will be labelled as either real or fake. 

Dataset includes author of a particular news, title of the 

news, etc. A detailed description of the datasets is 

provided in section 3.1. 

 Once we have this dataset need to pre-process. In this 

data pre-processing step is difficult when we compared 

to the numerical data. Because system doesn’t 

understand characters, it only understands numbers. So, 

this text convert into meaningful numbers. In this phase, 

clean the data. Because can't use text data directly 

contains some unusable words, special symbols, etc. If 

the text is not clean, the machine learning algorithm may 

have difficulty detecting the pattern, and sometimes it 

will generate errors. That's why we have to clean text 

data first. For this, stemming methods and remove stop 

words in this project. TF-IDF Vectorizer was used to 

transform this cleaned text into meaningful numbers. The 

TF-IDF Vectorizer model described detail in section 3.2 

Next phase, we need to split the dataset into training and 

test data. Because we train our machine learning model 

with the training data set and need to evaluate our model 

using the test data. In this project, we feed this 

pre-processed training data to our logistic regression 

model. Once the logistic regression model has been 

trained, it will be evaluated to determine the accuracy 

score using test data. Then we get a trained logistic 

regression model. This model is fed new data, and the 

news is unknown as real or fake. However, the model can 

predict whether the news is real or fake. The logistic 

regression model described detail in section 3.3. 

3.1 Dataset 

The datasets are open source and freely available online 

extracted from the World Wide Web. Both fake and real 

news articles are in the dataset from various domains 

(such as politics, entertainment, technology, and sports). 

In this project, choose the dataset from Kaggle, which 

contains a total 20,800 of articles, and used 16640 articles 

for training and 4160 articles for testing. 

The dataset consists of five columns: id, title, author, text, 

and label. The label column marks whether the news 

article is real or fake represents. Therefore, there will be 

two labels: 0 or 1, representing real or fake. 
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3.2 TF-IDF Vectorizer  

TF-IDF (Term frequency-inverse document frequency) is 

a text vectorizer that converts text into a vector that may 

be used. Term Frequency (TF) and Document Frequency 

(DF) are combined in this formula (TF-IDF).  

TF (Term Frequency): The number of times a word 

appears in a document is its Term Frequency. A higher 

value means a term appears more often than others, and 

so, the document is a good match when the term is part 

of the search terms. The weight of a term that occurs in a 

document is simply proportional to the term frequency. 

 

Tf(t,d) = count of t in d / number of words in d 

 

IDF (Inverse Document Frequency): Words that occur 

many times a document, but also occur many times in 

many others, may be irrelevant. IDF is a measure of how 

significant a term is in the entire corpus. IDF can be 

calculated as follow: 

𝑖𝑑𝑓𝑖 = log(
𝑛

𝑑𝑓𝑖
) 

Where idfᵢ is the IDF score for term i, dfᵢ is the number of 

documents containing term i, and n is the total number of 

documents. The higher the DF of a term, the lower the 

IDF for the term. When the number of DF is equal to n 

which means that the term appears in all documents, the 

IDF will be zero, since log (1) is zero, when in doubt just 

put this term in the stop word list because it doesn't 

provide much information. 

The TF-IDF score as the name suggests is just a 

multiplication of the term frequency matrix with its IDF, 

it can be calculated as follow: 

𝑤𝑖 ,𝑗 = 𝑡𝑓𝑖 ,𝑗 × 𝑖𝑑𝑓𝑖  

 

Where wᵢ  j is TF-IDF score for term i in document j, tfᵢ  j

is term frequency for term i in document j, and idfᵢ is IDF 

score for term i. The TF-IDF Vectorizer converts a 

collection of raw documents into a matrix of TF-IDF 

features. 

3.3 Algorithm  

 3.3.1 Logistic Regression 

Logistic regression is a statistical machine learning 

technique that classifies data by considering outcome 

variables on extreme ends and draws a line across 

classes. Unlike another simple model, linear regression, 

which requires a strict classification threshold, logistic 

regression can surpass threshold values for a big dataset. 

By adding a sigmoid function at the end, logistic 

regression produces a logistic curve that is limited to 

values between 0 and 1. 

As we are classifying text on the basis of a wide feature 

set, with a binary output (true/false or true article/fake 

article), a logistic regression (LR) model is used, since it 

provides the intuitive equation to classify problems into 

binary or multiple classes. We performed 

hyperparameters tuning to get the best result for the 

datasets, while multiple parameters are tested before 

acquiring the maximum accuracies from LR model. 

Mathematically, the logistic regression hypothesis 

function can be defined as follows: 

ℎ𝜃 𝑋 =
1

1 + 𝑒−(𝛽0+𝛽1𝑋)
 

The value of the logistic regression must be between 0 

and 1, which cannot go beyond this limit, so it forms a 

curve like the "S" form. The S-form curve is called the 

Sigmoid function or the logistic function. Logistic 

regression uses a sigmoid function to transform the 

output to a probability value; the objective is to minimize 

the cost function to achieve an optimal probability. The 

cost function is calculated as shown below: 

cos ℎ𝜃  𝑥 , 𝑦 =  
log(ℎ𝜃(𝑥)) , 𝑦 = 1

log(1− ℎ𝜃 (𝑥)) , 𝑦 = 0
  

In regards to my project, logistic regression is applied 

with the model TF-IDF. In this project, we have two 

possible outcomes, true and false, and have set the 

threshold value as 0.5. The probability less than 0.5 

would be mapped to the outcome false, which means it is 

fake news, and a probability greater than or equal to 0.5 

would be mapped to the outcome true, which means it is 

true news. 

 

4.  FUTURE SCOPE AND CONCLUSION 

In this project, Machine learning approach to detect the 

fake news using machine learning algorithms is 

successfully implemented and gives greater prediction 

accuracy results (Accuracy score of the training data is 

98% and testing data is 97%). The proposed model can 

reliably detect the news as either fake or true.  

This project proposed a model to control the spread of 

fake news. As a result, only reveal true stories. We can 

get only be Informative. It also increases assessing of 

news headlines, content, and source credibility. Also, 

prevent false crisis events. This project can be further 
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enhanced to provide greater flexibility and performance 

with certain modifications whenever necessary. 
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