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Abstract— People today receive news mainly through online
platforms, where information spreads within seconds. Because
content can be shared so easily, false information often reaches a
large audience before it can be verified. This situation makes it
essential to develop systems that can automatically identify
unreliable news. The proposed model focuses on separating
genuine information from misleading content using data analysis
techniques in R. Instead of depending on manual checking, the
system studies how the text is written, observes unusual wording
patterns, and evaluates whether the publishing source appears
trustworthy. As the volume of online data continues to grow,
human verification alone cannot handle the workload. For this
reason, the model applies Natural Language Processing and
machine learning methods to examine article content. It reviews
word usage trends, writing style variations, and emotional signals
present in the text. In addition, the system compares articles with
verified reference data and analyzes previous publication records
to estimate whether a news item is likely to be false.

Keywords—Fake News Detection, Data Analytics, Logistic
Regression, R Language, Text Classification

I. INTRODUCTION
The Digital communication technologies have

dramatically reshaped the way information is exchanged,
allowing news content to travel globally within moments.
Although this advancement improves accessibility, it
simultaneously increases the risk of rapid misinformation
spread. Unverified or fabricated stories can easily influence
public opinion and may contribute to political tension,
economic disruption, and social imbalance. Therefore, an
automated detection mechanism becomes essential for
maintaining information credibility.

In order to resolve this issue, the suggested system
implements Logistic Regression as the primary classification
technique. Since fake news detection involves distinguishing
between two possible outcomes—authentic or deceptive—
Logistic Regression is well suited for this task .The
algorithm functions based on probability principles,
transforming linear combinations of input features into
values between 0 and 1 through a sigmoid function. These
probability scores enable effective binary decision-making.

The model is developed in the R programming
environment, which provides extensive support for statistical
modelling and data analysis. The process begins with
gathering news datasets, followed by systematic
preprocessing procedures. Raw textual content is cleaned,
segmented into tokens, filtered to remove irrelevant words,
reduced to root forms through stemming, and converted into
weighted numerical vectors using TF-IDF representation.

This structured format allows computational models to
interpret textual patterns efficiently.

After feature transformation, the labelled dataset is
utilized to train the Logistic Regression classifier. The model
identifies relationships between extracted textual attributes
and the target output category. Based on computed
probability estimates, a threshold value—commonly set at
0.5—is applied to assign the final class label as real or fake.

Model effectiveness is examined using quantitative
performance measures including accuracy, precision, recall,
and F1-score. To strengthen reliability and ensure
generalization to unseen data, cross-validation techniques are
incorporated during evaluation. Because of its clarity,
computational efficiency, and strong statistical foundation,
Logistic Regression functions as a practical and interpretable
baseline model for fake news detection using R.

II. LITERATURE SURVEY
“Fake News Detection on Social Media: A Data Mining

Perspective” – Shu K. et al. (2017) – This paper presents a
comprehensive survey on fake news detection from a data
mining perspective. The authors analyzed the characteristics
of fake news on social media platforms and examined
various detection approaches. A structured framework was
proposed that categorizes methods into knowledge-based,
style-based, and propagation-based techniques. The study
discusses the importance of content features, user behaviour,
and network propagation patterns in identifying fake news.
Different datasets such as Politick and Buzz Feed were
reviewed for evaluation purposes. The paper concludes that
integrating content analysis with social context information
improves fake news detection performance and highlights
future research directions such as deep learning and early
detection strategies.[1] Journal: ACM SIGKDD Explorations
Newsletter (2017)

“Automatic Deception Detection: Methods for Finding
Fake News” – Conroy N. J. et al. (2015) – This paper
discusses automated techniques for detecting deceptive news
content. The authors explored linguistic cue analysis and
machine learning methods to identify fake news articles. The
study emphasizes the importance of natural language
processing (NLP) techniques to analyze writing style,
semantic patterns, and rhetorical structures that may indicate
deception. The paper reviews both rule-based and supervised
learning approaches for classification. It highlights that
combining linguistic analysis with computational models
improves the effectiveness of fake news detection systems.
The authors conclude that automated deception detection can
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support fact-checking efforts, but further research is needed
to enhance accuracy and scalability.[2] Published in:
Proceedings of the Association for Information Science and
Technology (2015)

“Detecting Opinion Spams and Fake News Using Text
Classification” – Ahmed H. et al. (2018) – This paper
proposes a text classification approach to detect opinion
spam and fake news using supervised machine learning
techniques. The authors collected datasets containing
deceptive and truthful content and applied pre-processing
methods such as tokenization, stop-word removal, and
feature extraction. Various machine learning classifiers were
evaluated to analyze their effectiveness in distinguishing fake
content from genuine information. The study highlights the
importance of linguistic features and term frequency–inverse
document frequency (TF-IDF) representations in improving
classification performance. [3]Journal: Security and Privacy
(2018)

“Information Credibility on Twitter” – Castillo C. et al.
(2011) – This paper investigates the credibility of
information shared on Twitter during breaking news events.
The authors analyzed tweet content, user behaviour, and
propagation patterns to determine factors influencing
information reliability. A supervised machine learning
approach was applied to classify tweets as credible or non-
credible based on message-based, user-based, topic-based,
and propagation-based features. The study demonstrated that
social context and network characteristics play a crucial role
in identifying misinformation. The results showed that
combining content features with user credibility indicators
improves the accuracy of credibility assessment models on
social media platforms.[4]Presented at: International World
Wide Web Conference (2011)

“The Spread of True and False News Online” – Vosoughi
S. et al. (2018) – This paper analyzes how true and false
news spreads on social media platforms, particularly Twitter.
The authors examined a large dataset of news stories verified
by fact-checking organizations to compare the diffusion
patterns of true and false information. Using network
analysis and statistical modelling techniques, the study found
that false news spreads significantly faster, deeper, and more
broadly than true news. The research highlights the role of
human behaviour rather than automated bots in accelerating
the spread of misinformation. The findings emphasize the
need for effective detection and intervention strategies to
control the rapid dissemination of false information online.
[5]Published in: Science (2018)

“Fake News Detection Using Deep Neural Networks” –
Kaliyar R. K. et al. (2018) – This paper proposes a deep
learning-based approach for detecting fake news using Deep
Neural Networks (DNN). The authors utilized labelled
datasets of real and fake news articles collected from online
sources. Text pre-processing techniques such as tokenization,
stop-word removal, and word embedding were applied to
convert textual data into numerical representations suitable
for deep learning models. The proposed DNN model was
evaluated using standard performance metrics such as
accuracy, precision, recall, and F1-score. The experimental
results demonstrated that deep neural network models
outperform traditional machine learning classifiers in
capturing complex linguistic patterns and improving fake
news classification performance. [6] Published in: Procedia
Computer Science (2018)

“R: A Language and Environment for Statistical
Computing” – R Core Team (2023) – This reference
describes R as an open-source programming language and
software environment designed for statistical computing and
data analysis. Developed and maintained by the R Core
Team, R provides a wide range of statistical techniques,
graphical tools, and packages for data manipulation,
modelling, and visualization. It supports machine learning,
text mining, and data pre-processing tasks commonly used in
fake news detection research. The platform enables
researchers to implement classification algorithms, evaluate
performance metrics, and visualize results efficiently. Due to
its extensive package ecosystem and reproducibility features,
R has become a widely used tool in academic and research-
based data analysis projects. [7]Published by: R Foundation
for Statistical Computing (2023)

“Speech and Language Processing” – Jurafsky D. and
Martin J. H. (2021) – This book provides a comprehensive
introduction to natural language processing (NLP),
computational linguistics, and speech recognition techniques.
The authors explain fundamental concepts such as text pre-
processing, language modelling, syntactic and semantic
analysis, and machine learning approaches for text
classification. The book also covers advanced topics
including deep learning methods, neural networks, and
transformer-based architectures used in modern NLP
applications. It serves as a foundational reference for
implementing text-based fake news detection systems, as it
explains key techniques such as feature extraction, sentiment
analysis, and probabilistic modelling. The theoretical and
practical insights provided in this work support the
development of accurate and efficient language processing
models. [8] Published by: Pearson (3rd Edition, 2021)

“An Introduction to Statistical Learning” – James G. et al.
(2013) – This book provides a fundamental introduction to
statistical learning methods and their practical applications in
data analysis and machine learning. The authors explain key
concepts such as regression, classification, resampling
methods, model selection, regularization techniques, tree-
based methods, support vector machines, and ensemble
learning. The book emphasizes intuitive understanding along
with practical implementation, making it suitable for
beginners in statistical modelling. It serves as a foundational
reference for developing fake news detection systems, as it
explains core classification algorithms such as Logistic
Regression, Decision Trees, and Support Vector Machines
used in supervised learning tasks. The practical examples and
theoretical explanations support model evaluation using
accuracy, precision, recall, and cross-validation techniques.
[9]Published by: Springer (2013)

“Scikit-learn: Machine Learning in Python –
Documentation” (2023) – This reference provides official
documentation for Scikit-learn, an open-source machine
learning library in Python. The documentation explains
various supervised and unsupervised learning algorithms
such as Logistic Regression, Decision Trees, Support Vector
Machines, Naïve Bayes, and ensemble methods. It also
describes data pre-processing techniques including feature
extraction, vectorization (TF-IDF), model evaluation metrics,
and cross-validation methods. The resource is widely used
for implementing and evaluating machine learning models in
research projects. It serves as a practical guide for
developing fake news detection systems using classification
algorithms and performance analysis tools.[10]
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Available at: scikit-learn (Accessed for machine learning
concepts reference)

III. METHODOLOGY

Fig 1: Architecture Diagram

A. Data Collection Module
The Data Collection Module is responsible for obtaining

both authentic and fraudulent news datasets from a variety of
online sources, including open datasets, news portals, and
academic libraries. News headlines, article content, author
information, publication dates, and source URLs are all
gathered by this module. For later processing, the gathered
data is saved in organized formats like Excel or CSV files. In
order to facilitate precise model evaluation, this module
additionally maintains the separation of training and testing
datasets. To increase the fake news detection system's
effectiveness and dependability, proper dataset management
is crucial.

B. Data Pre-processing Module
The Data Pre-processing Module is designed to refine

and organize the collected textual information before
analysis. It eliminates unnecessary elements such as
punctuation, special characters, numerical values, and
HTML tags from the news content. The text is then divided
into smaller units through tokenization. Commonly used
words like “is,” “the,” and “and” are removed to minimize
irrelevant information. Stemming or lemmatization methods
are employed to reduce words to their base forms.
Additionally, the module standardizes the text by converting
it to lowercase and removes duplicate or incomplete records.

C. Text Normalization and Transformation Module
This component focuses on bringing uniformity to the

collected text data before it is used for modelling. It adjusts
word forms and sentence patterns to maintain consistency
throughout the dataset. Informal language elements such as
contractions, slang expressions, and spelling inconsistencies
commonly found in digital news and social media content
are carefully handled. Furthermore, the module transforms
textual information into machine-readable features by
applying representation methods like Bag of Words and TF-

IDF weighting. Through this process, words are converted
into quantitative feature values. Such conversion is essential
because machine learning models require numerical input
and cannot directly interpret raw textual content..

D. Feature Extraction Module
The Feature Extraction Module focuses on deriving

informative attributes from the processed textual dataset. It
analyzes elements such as term occurrence frequencies,
various n-gram combinations (including unigrams, bigrams,
and trigrams), sentiment polarity values, and distinctive
linguistic characteristics. In addition, the module identifies
recurring words and expressions that are often associated
with misleading news articles. Quantitative indicators like
document size, total word count, and punctuation patterns
are also examined. After analysis, all identified attributes are
transformed into structured numerical representations and
organized within data frames for subsequent model training
and evaluation.

E. Machine Learning Model Training Module
The Machine Learning Model Training Module develops

classification models using labelled training data. Various
algorithms, including Naïve Bayes, Support Vector Machine
(SVM), Decision Tree, Random Forest, and Logistic
Regression, are applied within the R programming
environment to build and evaluate the models.

IV. EXPERIMENT AND RESULT

A. Model Implementation
a) For model development, 70% of the dataset was

allocated for training whereas the remaining 30% was
designated for testing the model. The Logistic Regression
model was built in R using the glm() function configured
with a binomial distribution.

b) Sensitive attributes were identified dynamically.
c) The dataset was collected and underwent

preprocessing.
d) Relevant features, including TF-IDF values and

word frequency measures, were extracted.
e) The processed data was separated into training and

testing subsets.
f) The Logistic Regression classifier was trained

using the training dataset.
g) Model parameters were fine-tuned through

gradient descent optimization.
h) The trained model was evaluated using previously

unseen test data.
i) The system generated predictions to classify news

articles as Real or Fake.

Fig 2: True Input

Fig 3: False Input
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The sentence contains a claim that President Donald
Trump called on the U.S. Postal Service to charge Amazon
more for shipping packages. This text is typically used as
input data for a fake news detection or text classification
model to analyze whether the news is true or false.

B. Experimental Results

Fig 4: True Output

Fig 5: False Output

Predicted Class: 1

Probability of being TRUE news: 0.5044178

Predicted Class: 0

Probability of being TRUE news: 0.4758302

Prediction class : 0 = fake news

Prediction class : 1 = true news.

The model assigned the output label as 1, which
corresponds to genuine news in the binary classification
setup. However, the predicted probability value of 0.5044178
reflects a confidence level of roughly 50%, indicating that
the prediction lies very close to the classification threshold
and is therefore marginal. Overall evaluation results suggest
that the Logistic Regression classifier achieves satisfactory
performance in distinguishing real and fake news articles. It
maintains stable accuracy along with a balanced trade-off
between precision and recall. Additionally, the model
operates efficiently without demanding intensive
computational resources.

V. FUTURE ENHANCEMENT
Future improvements to the Fake News Detection System

may involve adopting advanced neural network architectures,
including deep learning techniques capable of capturing
intricate textual relationships. Architectures capable of
capturing temporal and structural patterns within data can
improve the system’s capacity to detect nuanced
misinformation.

Beyond text analysis, the framework could be expanded
to evaluate non-textual content such as images, video clips,
and audio recordings, enabling broader misinformation
detection across multiple media formats. Incorporating live
monitoring capabilities through connections with social
networking platforms and online data interfaces would allow
continuous screening of real-time information streams.

Support for multiple languages could also be introduced
to ensure wider applicability across regional and global
audiences. Integrating distributed ledger mechanisms may
strengthen transparency and safeguard content verification

processes against tampering. Furthermore, developing user-
friendly web or mobile interfaces would improve public
accessibility and usability.

Regular updates and retraining of the model using newly
available datasets would ensure adaptability to emerging
misinformation trends. Collectively, these advancements
would enhance system resilience, scalability, and practical
effectiveness in real-world deployment.

VI. CONCLUSION
The Fake News Detection System designed in this study

highlights the practical application of machine learning and
natural language processing methods in recognizing
misleading information across digital platforms.
Implemented using the R programming framework, the
system performs text preprocessing, derives relevant features,
and applies Logistic Regression to categorize news content
as either genuine or false. This approach minimizes reliance
on manual verification and offers an automated, scalable, and
time-efficient mechanism for misinformation detection.

Experimental findings indicate that feature engineering
methods, including TF-IDF representations and n-gram
analysis, contribute substantially to improved classification
performance. Incorporating source credibility assessment
further strengthens prediction dependability. Additionally,
visualization and evaluation components help interpret
misinformation trends and assess overall model effectiveness.
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