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Abstract: In recent years, the proliferation of fake news
and misinformation has become a significant problem,
creating a need for accurate and efficient detection and
classification methods. This research paper compares the
performance of several machine learning models, including
Support Vector Machines (SVM), Multinomial Naive Bayes,
Random Forest, XGBoost, Convolutional Neural Networks
(CNN), Recurrent Neural Networks (RNN), Long Short-Term
Memory (LSTM), and Bidirectional Encoder Representations
from Transformers (BERT) in detecting and classifying fake
news and non-fake news articles. The models were trained
and evaluated on a dataset of news articles labelled as either
fake or non-fake. Our results show Random Forest and CNN
outperform the other models, achieving an accuracy of 94%
and 94.25%, respectively. SVM and RNN also achieved
reasonably high accuracy, with accuracies of 89% and
93.64%, respectively. The accuracies of Multinomial Naive
Bayes, LSTM, and XGBoost were 86%, 80%, and 61%,
respectively. The lower accuracy of BERT (61%) is attributed
to training the model on a smaller dataset due to limited
computing resources. Our findings suggest that Random
Forest and CNN are promising models for detecting and
classifying fake news and non-fake news articles. They can be
used to develop effective solutions for combating fake news
and misinformation.
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Introduction

Fake news and misinformation have become increasingly
prevalent in the digital age. Social media platforms and the
internet make it easy for false information to spread
quickly, leading to serious consequences such as
influencing public opinion and affecting elections. The
distinction between fake news and non-fake news articles,
such as satire or opinion pieces, can be blurred, making it
challenging to detect and classify them accurately. In
recent years, there have been significant efforts to develop
effective solutions for detecting and combating fake news.
Machine learning models have been proposed as a
promising approach for detecting and classifying fake news
articles. These models use various features of the articles,
such as language patterns and metadata, to differentiate
between real and fake news. A wide range of models has
been proposed in the literature, including Support Vector
Machines (SVM), Random Forest, XGBoost, Convolutional
Neural Networks (CNN), Recurrent Neural Networks
(RNN), Long Short-Term Memory (LSTM), and
Bidirectional Encoder Representations from Transformers

(BERT). In this paper, we compare the performance of
several machine learning models in detecting and classifying
fake news and non-fake news articles. The models are
trained and evaluated on a dataset of news articles manually
labelled as either fake or non-fake. We evaluate the
performance of the following models: SVM, Multinomial
Naive Bayes, Random Forest, XGBoost, CNN, RNN, LSTM, and
BERT. The results of this study can provide insights into the
most effective machine learning models for detecting and
combating fake news and misinformation. In particular, our
findings suggest that ensemble methods and deep learning
models may be more effective in detecting fake news and
non-fake news articles than traditional machine learning
models.

Literature Review

A number of studies have investigated the effectiveness of
different machine learning techniques in detecting fake
news. For example, Golbeck et al. [1] created a dataset of
fake news and satire articles and tested the accuracy of
different classifiers, including SVM, Naive Bayes, and
Random Forest. They found that Random Forest
outperformed the other classifiers with an accuracy of 94%.
Similarly, Khan et al. (2021) [3] compared the performance
of several machine learning models, including SVM, Naive
Bayes, and Deep Learning, and found that Deep Learning
achieved the highest accuracy of 92%.

Another area of research has focused on the use of linguistic
and semantic cues to differentiate between fake news and
satire. Levi et al. [2] explored this approach by analyzing
the use of language patterns in fake news and satire articles.
They found that while both types of articles often contained
exaggeration and mockery, fake news articles tended to use
more hyperbolic language and appeal to emotion, while
satire articles relied more on irony and sarcasm.

In addition to analyzing the content of articles, researchers
have also investigated the role of social media in spreading
fake news. Asr and Taboada [4] noted that social media
platforms are often the primary means by which fake news
is disseminated and highlighted the importance of using big
data analytics to detect patterns of misinformation. Liu et al.
[7] specifically looked at the detection of satirical news on
social media and found that using features such as the use of
emoticons and hashtags could improve the accuracy of fake
news detection.

Other studies have explored the use of more sophisticated
techniques, such as deep learning algorithms, in detecting
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fake news. For example, Das and Clark [5] used a
convolutional neural network (CNN) to classify news
articles as either fake or satirical, achieving an accuracy of
95%. Rubin et al. [6] also used a deep learning approach,
specifically a Long Short-Term Memory (LSTM) network,
to analyze satirical cues in news articles and achieved an
accuracy of 76%.

While these studies demonstrate the potential of machine
learning in detecting fake news, it is important to note that
there are still limitations to the effectiveness of these
systems. There is often a trade-off between accuracy and
speed, as more complex algorithms may require more
computing resources.

Golbeck et al. [1] collected a dataset of fake news and
satire articles and performed a basic analysis on this
datasaet using certain algorithms such as SVM, Naive Bayes
and Random Forest Classifier.

Levi et al. [2] took a similar approach, using semantic and
linguistic cues to distinguish between fake news and satire
articles.

Khan et al. [3] conducted a benchmark study comparing
the performance of different machine learning models in
detecting fake news. They found that Random Forest had
the highest accuracy, followed by Multinomial Naive Bayes
and RNN.

Asr and Taboada [4] emphasized the importance of using
quality data to train machine learning models, highlighting
the challenges of identifying reliable sources and labelling
data accurately.

Finally, Liu et al. [7] investigated the detection of satirical
news specifically on social media platforms, using a French
dataset. They found that machine learning models can
effectively distinguish between satirical and non-satirical
news, even when presented in a short format.

Methodology

L. Preprocessing:

The dataset was preprocessed by tokenizing the text,
converting it to lowercase, and removing stop words,
punctuations, and URLs. The text was then vectorized
using the term frequency-inverse document frequency (TF-
IDF) method.

II. Model Selection:

Several machine learning models were trained and
evaluated on the dataset, including Support Vector
Machine (SVM), Multinomial Naive Bayes, Random Forest,
XGBoost, Convolutional Neural Network (CNN), Recurrent
Neural Network (RNN), Long Short-Term Memory (LSTM),
BERT, and XLNet.

IL. Training and Evaluation:

The dataset was split into training, validation, and test sets
using an 80/20 split. The training set, consisting of 21,368
articles, was used to train the models. The validation set was
used to tune the hyperparameters of the models. The test
set, consisting of 5342 articles, was used to evaluate the
performance of the models. The accuracy metric was used to
evaluate the performance of the models.

IV. Performance Comparison:

The performance of the models was compared based on
their accuracy scores on the test set. The results showed that
the Random Forest model achieved the highest accuracy
score of 94%), followed by the CNN model with an accuracy
score of 94.25%. The SVM and Multinomial Naive Bayes
models achieved accuracy scores of 89% and 86%,
respectively. The XGBoost, RNN, and LSTM models achieved
accuracy scores of 68%, 93.64%, and 80%, respectively. The
BERT model achieved an accuracy score of 61%, which is
lower than the other models, possibly due to the limited
training data used for this model.

V. Statistical Analysis:

A statistical analysis was performed to determine if the
difference in accuracy between the models was statistically
significant. The results showed that the Random Forest and
CNN models had a statistically significant difference in
accuracy compared to the other models.

VL Implementation:

The best-performing models, Random Forest and CNN, were
implemented as web applications for fake news and satire
detection and classification.

Overall, the methodology used in this study provides a
comprehensive evaluation of various machine learning
models for the task of fake news and satire detection and
classification.

Features of proposed system

The proposed system for fake news vs satire detection
and classification focuses on analyzing the headlines of
news articles. By considering only the headline as input, the
system aims to provide a quick and efficient method for
distinguishing between fake news and satire. The system
utilizes various features based on the headline text to
achieve this goal:

Textual Features:

The system analyzes the textual content of the
headlines, including word frequency, n-grams,
sentiment analysis, and lexical patterns. These features
help capture linguistic cues and stylistic differences
that can indicate whether the headline is associated
with fake news or satire.
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Structural Features:

The system examines the structural elements of the
headlines, such as length, use of quotations, presence of
sensationalist language, and formatting styles. These
features can provide insights into the headline's intent and
whether it aligns with the conventions of news reporting
or satire.

Machine Learning Models:

The system employs machine learning models trained on
labelled data to learn patterns and characteristics specific
to fake news and satire headlines. These models, such as
Support Vector Machines (SVM) or Random Forests, utilize
the extracted textual and structural features to make
predictions about the classification of the headline.

Feature Selection and Extraction:

The system performs feature selection and extraction
techniques to identify the most informative features from
the headline text. This helps improve the efficiency and
accuracy of the classification process.

It is important to note that the system's scope is limited to
analyzing the headline text only. While additional
information, such as article content or metadata, could
provide valuable context, the proposed system focuses
solely on the headline to offer a quick and practical
solution for users. By considering the features derived
from the headline text, the system aims to accurately
differentiate between harmful fake news and harmless
satire based on the limited input available.

Results

The performance of various machine learning models was
evaluated for the task of detecting and classifying fake
news and satire. The SVM model achieved an accuracy of
89%), followed by the Multinomial Naive Bayes model with
an accuracy of 86%. The Random Forest model
outperformed all other models, achieving an accuracy of
949%. The XGBoost model, however, achieved a
relatively low accuracy of 68%.

Deep learning models, such as CNN, RNN, and LSTM, were
also evaluated for the task of fake news detection. The CNN
model achieved an accuracy of 94.25%, making it one of
the best-performing models. The RNN model also achieved
a high accuracy of 93.64%. However, the LSTM model
achieved a relatively lower accuracy of 80%.

Pre-trained language models, such as BERT, were also
evaluated for the task of fake news detection. The BERT
model achieved an accuracy of 61%, which is relatively low
compared to the other models. This can be attributed to the
fact that the BERT model was trained on a smaller dataset
due to a lack of computing resources.
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Text Classifier

Enter text to classify:

Barcelona holds huge protest in support of refugees

Result: fake news

Fig 2: A news headline classified as fake news

Text Classifier

Enter text to classify:

After careful consideration, Bush recommends oil drilling

Result: satire

Fig 3: A news headline classified as satire

Overall, the Random Forest model was found to be the best-
performing model for fake news detection, followed by the
CNN and RNN models. The BERT model, although promising,
needs to be further explored with a larger dataset to
improve its performance.

TABLE I

A Comparison of the Various Models Implemented and their
Accuracies

MODEL ACCURACY
Random Forest 94%

SVM 89%
Multinomial Naive Bayes 86%
XGBoost 68%

CNN 94.25%
RNN 93.64%
LSTM 80%

BERT 61%
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Conclusion

In conclusion, our research provides valuable insights into
the detection and classification of fake news versus satire
using various machine learning models. The high
accuracies achieved by Random Forest and CNN suggest
that these models could be useful in identifying and
filtering out fake news and satire from news articles.
However, our study also highlights the complexity of the
problem and the need for more nuanced approaches. The
fact that some articles could be interpreted as both fake
news and satire emphasizes the importance of context-
aware models that can account for various linguistic and
contextual cues.

While our study used a publicly available dataset, future
work could explore the use of larger and more diverse
datasets to train and test these models. Moreover,
advanced natural language processing techniques such as
deep learning and transformer models like BERT and GPT-
3 could be employed to further improve the performance
of these models.

Overall, our research contributes to the ongoing efforts to
combat the spread of misinformation and fake news, which
has become a significant societal issue in recent years. By
using machine learning models to distinguish between fake
news and satire, we can help ensure that readers are
provided with accurate and reliable information.
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