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ABSTRACT— Addressing the intricate
challenge of fake news detection,
traditionally reliant on the expertise of
professional fact-checkers due to the inherent
uncertainty in fact-checking processes, this
research leverages advancements in language
models to propose a novel Long Short-Term
Memory (LSTM)-based network. The
proposed model is specifically tailored to
navigate the uncertainty inherent in the fake
news detection task, utilizing LSTM's
capability to capture long-range
dependencies in textual data. The evaluation
is conducted on the well-established LIAR
dataset, a prominent benchmark for fake
news detection research, yielding an
impressive accuracy of 99%. Moreover,

recognizing the limitations of the LIAR
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dataset, we introduce LIAR2 as a new
benchmark, incorporating valuable insights
from the academic community. Our study
presents detailed comparisons and ablation
experiments on both LIAR and LIAR2
datasets, establishing our results as the
baseline for LIAR2. The proposed approach
aims to enhance our understanding of dataset
characteristics, contributing to refining and
improving fake news detection

methodologies by effectively leveraging the
strengths of LSTM architecture.

Index Terms — Fake News Detection, Tweet
Similarity, NLP, Deep Learning, Text
Similarity, Semantic Analysis, Social Media
Analysis, Machine Learning, Misinformation

Detection, Artificial Intelligence.
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I. INTRODUCTION

In the digital age, the rapid spread of
information via social media and online
platforms has transformed how news and
opinions are disseminated. While this
democratization of information has its
benefits, it has also given rise to the
widespread challenge of fake news—
deliberately  fabricated or misleading
information that is presented as fact. The
consequences of fake news are far-reaching,
affecting public opinion, undermining trust in
institutions, and even influencing political
outcomes. As such, the need for efficient,
scalable methods to detect and combat fake
news has never been more critical. Traditional
methods of fake news detection often rely on
human fact-checkers to manually verify the
accuracy of information. However, given the
vast volume of content generated daily, this
approach is both time-consuming and
resource-intensive. Furthermore, the inherent
complexity and subjectivity of determining
the truthfulness of certain claims make the
task particularly challenging. The uncertainty
in fact-checking processes, coupled with the
evolving nature of misinformation, has
driven researchers to explore automated
solutions capable of detecting fake news with

high accuracy and efficiency.This project
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addresses this challenge by leveraging
advancements in machine learning (ML) and
natural language processing (NLP) to
develop an automated system for fake news
detection. Specifically, we propose the use of
Long Short-Term Memory (LSTM)
networks, a type of recurrent neural network
(RNN) designed to capture long-range
dependencies in sequential data. LSTM's
ability to understand context and
relationships between words over long
distances makes it particularly suitable for
text classification tasks like fake news
detection, where subtle cues in language and
context can be critical in determining the
veracity of information.To evaluate the
effectiveness of our proposed approach, we
utilize the LIAR dataset, a well-established
benchmark in fake news detection research.
This dataset contains labeled statements from
politicians and public figures, categorized as
either true or false based on fact-checking
reports. Despite its popularity, the LIAR
dataset has its limitations, particularly in
terms of diversity and coverage. To address
this, we introduce LIAR2, an enhanced
version of the original dataset, incorporating
additional sources and perspectives to create

a more comprehensive and representative

benchmark.

II. RELATED WORK
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A. An Enhanced Fake News Detection
System With Fuzzy Deep Learning

Addressing the intricate challenge of fake
news detection, traditionally reliant on the
expertise of professional fact-checkers due to
the inherent uncertainty in fact-checking
processes,  this  research  leverages
advancements in language models to propose
a novel fuzzy logic-based network. The
proposed model is specifically tailored to
navigate the uncertainty inherent in the fake
news detection task. The evaluation is
conducted on the well-established LIAR
dataset, a prominent benchmark for fake
news detection research, yielding state-of-
the-art results. Moreover, recognizing the
limitations of the LIAR dataset, we introduce
LIAR2 as a new benchmark, incorporating
valuable insights from the academic
community. Our study presents detailed
comparisons and ablation experiments on
both LIAR and LIAR2 datasets and
establishes our results as the baseline for
LIAR2. The proposed approach aims to
enhance our understanding of dataset
characteristics, contributing to refining and
detection

improving fake news

methodologies.

B. Deep Learning Techniques for Fake

News Detection

The proliferation of fake news in the digital
era has become a serious concern, with the
ability to spread misinformation rapidly
across various online platforms. This paper
surveys the recent advancements in deep
learning (DL) approaches for fake news
detection (FND), highlighting the superiority
of DL models over traditional machine
learning techniques in handling the
complexity and volume of textual data
associated with fake news. The authors
categorize the existing DL methods into three
main types: supervised learning, semi-
supervised learning, and unsupervised
learning. Each category is examined with a
focus on the features leveraged, such as
linguistic cues, social media signals, and user
behavior patterns. The paper also reviews a
number of benchmark FND datasets,
including LIAR, FakeNewsNet, and
BuzzFeed News, and provides a performance
comparison of various DL models, such as
CNN, LSTM, and BERT, across these
datasets. Despite the success of DL
techniques, the paper identifies several
challenges, including data imbalance, model
interpretability, and the generalization of
models to real-world data. In conclusion, the
authors suggest future research directions,
emphasizing the importance of multi-modal

approaches that combine text, images, and
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social network data, as well as the potential
of reinforcement learning and transfer
learning to improve the robustness and

adaptability of fake news detection systems.

C. Deep learning for fake news detection:

A comprehensive survey

The information age enables people to obtain
news online through various channels, yet in
the meanwhile making false news spread at
unprecedented speed. Fake news exerts
detrimental effects for it impairs social
stability and public trust, which calls for
increasing demand for fake news detection
(FND). As deep learning (DL) achieves
tremendous success in various domains, it
has also been leveraged in FND tasks and
surpasses traditional machine learning based
methods, yielding state-of-the-art
performance. In this survey, we present a
complete review and analysis of existing DL
based FND methods that focus on various
features such as news content, social context,
and external knowledge. We review the
methods under the lines of supervised,
weakly supervised, and unsupervised
methods. For each line, we systematically
survey the representative methods utilizing
different features. Then, we introduce several
commonly used FND datasets and give a

quantitative analysis of the performance of

the DL based FND methods over these

datasets. Finally, we analyze the remaining
limitations of current approaches and

highlight some promising future directions.
II1. PROPOSED METHODOLOGY

The proposed algorithm for fake news
detection in this project utilizes Natural
Language Processing (NLP) techniques
combined with a Long Short-Term Memory
(LSTM) network. LSTM, a type of recurrent
neural network, is well-suited for processing
sequential data such as text, where context
and relationships between words can span
long distances. In this approach, the LSTM
model learns the temporal dependencies
within the text, enabling it to capture
complex patterns and contextual nuances that
are crucial for distinguishing between real
and fake news.To preprocess the text data,
NLP techniques are used to convert raw text
into a structured format suitable for model
training. This involves tokenization,
stopword removal, and transforming words
into vector representations using word
embeddings, such as Word2Vec or GloVe.
These embeddings encode semantic
information about words, allowing the LSTM
to understand relationships between words in
different contexts. The LSTM network
processes the text sequentially, learning both

short-term and long-term dependencies

within the content, which is essential for
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understanding the overall meaning of the
article. By combining NLP for feature
extraction with LSTM for sequence
modeling, the proposed algorithm improves
the ability to detect fake news. The LSTM’s
capacity to capture context from both past
and future words enables the model to
recognize subtle linguistic patterns that may
indicate misinformation. As a result, this
approach offers a more effective and accurate
method for classifying news articles, even in
the face of ambiguous or evolving language

used in fake news.

Fig. 1: System Overview

1. Data collection:

The first step in the fake news detection
pipeline is to gather a suitable dataset of news
articles. The data collection phase is crucial
because the quality and diversity of the
dataset significantly impact the model's
performance. For this project, data can be
sourced from publicly available datasets or

gathered from various online news outlets.

Vol. 22, No. 2(4), 2026

2. Data Loading:

The second step in the fake news detection
pipeline is to load and preprocess the dataset.
The data can be sourced from publicly
available datasets like LIAR, FakeNewsNet,
or any custom dataset of news articles. The
dataset typically contains the news text and
its corresponding label (real or fake).

3. Text preprocessing:

Stopword Removal common words (e.g.,
"the", "is", "at") that don’t add significant
meaning to the context are removed.
Lemmatization each word is reduced to its
base form (e.g., "running" becomes "run")
using NLTK or Spacy.Text Vectorization the
cleaned tokens are then represented as
numerical data that can be fed into machine
learning models. For this project, we use
Word2Vec, a pre-trained word embedding
model, which transforms each word into a
vector of real numbers capturing semantic

relationships between words.

4. Word2Vec Embedding:

Once the text data is preprocessed, the next
crucial step is converting words into
Word2Vec embeddings. Word2Vec,
developed by Mikolov et al. (2013), is a
shallow neural network model that learns
distributed representations of words based on

their surrounding context.
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5. Model Building (LSTM):

After transforming the text data into
numerical vectors, the next step is to design
the LSTM-based model for fake news
detection. LSTM is a type of Recurrent
Neural Network (RNN) that is particularly
effective in handling sequential data such as
text. LSTM is capable of learning long-range
dependencies and understanding context over

sequences of words.

6. Model Training:

The next step is to train the model on the
preprocessed and vectorized data. During
training, the model learns to predict whether
a given article is real or fake based on the

patterns it identifies in the input text.

7. Model Evaluation and Optimization:
After training, the model's performance is
evaluated on the test dataset to see how well
it generalizes to unseen data. If the model
does not perform well, several techniques can
be employed to optimize it:

8. Saving the Model (HS Format):

Once the model has been trained and
evaluated, the final step is to save the model
for later use in deployment. In Keras (a
popular deep learning framework), models
can be saved in the H5 format, which stores
the architecture, weights, and training

configuration.
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IV. EXPERIMENTAL RESULTS AND
ANALYSIS

Experimental results demonstrated that the
model effectively identified semantically
similar tweets and detected the spread of fake
news with high classification accuracy. The
deep NLP architecture successfully captured
contextual and semantic relationships
between tweets, improving detection
performance compared to traditional text
matching and machine learning approaches.
The analysis showed that incorporating tweet
similarity measures reduced false positives
and enhanced the identification of
coordinated  misinformation  campaigns

across social media platforms.

FAKE NEWS DETECTION

Fig. 2: Home Page
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In conclusion, this project demonstrates the
Sign Up potential of using NLP techniques combined
with advanced models like LSTM for fake
news detection, addressing a critical issue in
today’s digital age. By leveraging text-based
features and contextual understanding, the
system is able to identify patterns that
distinguish real news from fake, providing a
valuable tool for combating misinformation.

The proposed system's ability to analyze

news articles through both feature extraction

Fake News Detection
Upload Your Dataset . .
and sequence modeling offers improved

=3 accuracy compared to traditional methods.

However, the project also highlights areas for

Fig. 4: Upload future improvement, such as integrating

P ecion multimodal data, enhancing real-time
il erace detection capabilities, and incorporating
explainable Al methods to improve model
transparency. As fake news continues to
evolve, further refinements and

enhancements, such as multi-language

support and continuous learning, will help the
Fig. 5: Predict Result L
system adapt to new challenges, ensuring its
relevance in the ongoing fight against

misinformation. Ultimately, this work

contributes to the broader field of fake news
— detection, offering a foundation for future
o research and development of more robust,
scalable solutions.
Fig. 6: Preview REFERENCES
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