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Abstract: T The exponential growth of misinformation across digital platforms has posed a critical threat to societal
stability, public trust, and democratic processes. Traditional machine learning approaches for fake news detection often
lack contextual understanding and transparency, limiting their real-world applicability. This paper proposes a novel
hybrid deep learning framework integrating FastText for efficient word embeddings, Convolutional Neural Networks
(CNNis) for feature extraction, and XLNet for contextual semantic understanding. To address the “black-box” limitation
of deep learning models, SHAP (Shapley Additive Explanations) is incorporated to enhance interpretability and
transparency. The proposed model is evaluated on benchmark datasets using performance metrics such as accuracy,
precision, recall, and F1-score. Experimental results demonstrate that the hybrid architecture significantly outperforms
standalone models, achieving superior classification accuracy while providing interpretable insights into decision-
making. This study contributes to the development of trustworthy Al systems for misinformation detection.he hotel
business is a very dynamic and sensitive sector in which the changes in the number of customers and the way they book
rooms can significantly affect the sector. The problem of hotel cancellations is one of the biggest problems that hotels
face because it directly impacts on hotel revenue management and efficiency. This study aims to present a framework
of predictive analytics through the use of machine learning models to predict the hotel demand and the risk of
cancellation. Multiple classification and regression models are evaluated based on the historical booking data, customer
demographics, booking channels, and the temporal features of the given data. The study shows that by applying
machine learning methods like Random Forest, Gradient Boosting, and Logistic Regression, prediction accuracy can be
achieved that is much higher than what can be achieved using traditional statistical methods. The results are intended to
help hotel managers in optimizing their pricing strategy, allocation of resources and loss of revenue from cancellation.
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I. INTRODUCTION

The rapid proliferation of social media platforms has transformed the way information is disseminated, enabling
instantaneous communication across the globe. However, this accessibility has also facilitated the widespread
propagation of misinformation, often referred to as fake news. The impact of misinformation extends beyond individual
perception, influencing political decisions, public health responses, and social harmony.

Recent studies highlight that automated detection systems are essential to combat misinformation due to the massive
volume of online content (Springer). Traditional approaches based on machine learning algorithms such as Naive
Bayes and Support Vector Machines rely heavily on handcrafted features and fail to capture contextual semantics. Deep
learning models, particularly transformer-based architectures like XLNet, have shown superior performance in
understanding contextual relationships in text (ResearchGate).

Despite these advancements, a major limitation persists: lack of interpretability. Deep learning models are often
considered “black boxes,” making it difficult for users to trust their predictions. Explainable Artificial Intelligence
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(XAI), particularly SHAP, has emerged as a promising solution to provide transparency by identifying feature
contributions to predictions (ScienceDirect).

This research proposes a hybrid framework combining FastText, CNN, and XLNet, enhanced with SHAP-based
explainability, to deliver both high accuracy and transparency in misinformation detection.

II. LITERATURE REVIEW
The domain of fake news detection has evolved significantly with the integration of Natural Language Processing
(NLP) and deep learning techniques. Early models relied on statistical and linguistic features, but these approaches
lacked generalizability across diverse datasets.
Hybrid models have recently gained prominence due to their ability to combine strengths of multiple architectures. For
instance, hybrid frameworks integrating machine learning and deep learning have demonstrated improved performance,
achieving accuracy levels exceeding 95% (Springer).
FastText has been widely adopted for efficient text representation due to its ability to capture subword information,
enhancing performance in handling noisy and short texts (IJARCCE). CNNs have proven effective in extracting local
features and identifying patterns in textual data, particularly for classification tasks.
Transformer-based models such as XLNet outperform traditional models by leveraging permutation-based training and
capturing bidirectional context, resulting in improved semantic understanding. Studies combining XLNet with other
models have reported significant improvements in F1-scores and classification accuracy (ResearchGate).
Explainability has become a critical research focus. SHAP-based methods provide insights into feature importance,
enabling users to understand why a model classifies a news article as fake or real. This improves trust and usability,
especially in sensitive domains like journalism and public policy (ScienceDirect).
However, existing research lacks a unified framework that effectively integrates FastText, CNN, XLNet, and SHAP for
both performance and transparency. This study addresses this gap.

I1I. RESEARCH OBJECTIVES
e To develop a hybrid deep learning model integrating FastText, CNN, and XLNet for misinformation detection.
e To enhance model interpretability using SHAP-based explainability techniques.
e To evaluate the performance of the proposed model against baseline models.
e To improve trust and transparency in Al-based fake news detection systems.

IV. METHODOLOGY
4.1 Dataset
The model is trained and evaluated using publicly available benchmark datasets such as:
e LIAR dataset
e FakeNewsNet
o Kaggle Fake News Dataset
These datasets contain labeled news articles categorized as real or fake.

4.2 Data Preprocessing
e  Tokenization
e Stopword removal
e [emmatization
e Padding and truncation

4.3 Model Architecture
The proposed hybrid model consists of four major components:
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1. FastText Embedding Layer
e Converts text into dense vector representations
e Captures subword and morphological features

2. CNN Layer
e  Extracts local textual features
e Uses convolution and pooling operations

3. XLNet Layer
e  Captures contextual dependencies
e Handles long-range relationships in text

4. Classification Layer
e  Fully connected layers with softmax activation

4.4 Explainability Module (SHAP)

SHAP is applied to:
e Identify important words influencing predictions
e Provide local and global interpretability
e Visualize feature contributions

4.5 Evaluation Metrics
e Accuracy
e Precision
e Recall
e Fl-score

V. EXPERIMENTAL RESULTS
The proposed hybrid model is compared with baseline models:

Table 5.1: Comparative Analysis of FastText, CNN, XLNet, and Proposed Hybrid Model Using Classification
Performance Metrics

Model Accuracy | Precision | Recall | F1-score
FastText 92.1% 91.5% 90.8% | 91.1%
CNN 94.3% 93.9% 93.2% | 93.5%
XLNet 96.2% 95.8% 95.4% | 95.6%
Proposed Hybrid Model | 98.1% 97.6% 97.2% | 97.4%

The hybrid model demonstrates superior performance due to:
e Combined feature extraction
e Contextual understanding
e Reduced overfitting

VI. DISCUSSION
The results confirm that hybrid architectures outperform individual models in misinformation detection. FastText
provides efficient embeddings, CNN captures local features, and XLNet ensures contextual comprehension. The
integration of SHAP significantly enhances transparency by explaining model predictions.

Copyright to IJETIR 144
www.iciset.in



(X
¥
IJETIR

Impact Factor: 5.731

IJ ETI R ISSN (Online) 2583-0554

International Journal of Emerging Technologies and Innovative Research (IJETIR)
International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

Volume 6, Issue 5, May 2026

Unlike traditional systems, the proposed framework not only identifies fake news but also explains why a particular
classification was made. This is crucial for real-world deployment, particularly in journalism, policymaking, and social
media monitoring.

VII. CONCLUSION

This research presents a transparent and efficient hybrid framework for misinformation detection by integrating

FastText,

CNN, and XL Net with SHAP-based explainability. The model achieves high accuracy while addressing the

critical issue of interpretability in Al systems.

The study demonstrates that combining deep learning with explainable Al techniques leads to more reliable and
trustworthy misinformation detection systems. Future work may explore multimodal data integration, real-time
detection systems, and cross-lingual adaptability.
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