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ABSTRACT: This project integrates Alzheimer’s disease prediction and insurance fraud detection into a Gradio-based 

web application, leveraging machine learning for healthcare and financial security. The integration of artificial 

intelligence in healthcare and insurance analytics has revolutionized predictive modeling, enabling proactive decision-

making and fraud prevention. This project presents a predictive analytics system that incorporates Alzheimer’s disease 

prediction and insurance fraud detection into a unified Gradio-based web application. The Alzheimer’s disease 

prediction model, trained using machine learning techniques, utilizes clinical and lifestyle-based features such as 

Functional Assessment, MMSE scores, ADL, cholesterol levels, and BMI to assess an individual’s likelihood of 

developing the disease. The insurance fraud detection model leverages anomaly detection techniques and classification 

algorithms to identify fraudulent claims based on historical claim patterns and customer data.The system employs 

RandomizedSearchCV for hyperparameter tuning, ensuring optimal model performance. A user-friendly Gradio 

interface allows seamless data input and real-time predictions. The web application is designed with featuring AI-

powered healthcare quotes and visually appealing elements. The goal of this system is to enhance early detection of 

Alzheimer's disease for timely interventions and to mitigate financial losses due to insurance fraud. By integrating 

advanced predictive analytics, this project contributes to the growing role of AI in improving healthcare outcomes and 

fraud prevention. 
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I. INTRODUCTION 

 

 Artificial intelligence is transforming industries by enabling predictive analytics, fraud detection, and interactive AI-

driven assistance. This project integrates Alzheimer’s disease prediction, insurance fraud detection, and a multi-purpose 

chatbot into a unified Gradio-based web application, offering a seamless and accessible user experience.The Alzheimer’s 

disease prediction model leverages clinical and lifestyle features, including MMSE scores, ADL, behavioral factors, 

cholesterol levels, and BMI, to assess an individual’s risk of developing Alzheimer’s. Early detection allows for timely 

medical interventions and improved healthcare outcomes. 

 

 The insurance fraud detection model applies machine learning-based anomaly detection and classification techniques 

to identify fraudulent claims. By analyzing claim history, customer profiles, and suspicious patterns, this model helps 

insurance companies mitigate financial losses and enhance risk assessment.The multi-purpose chatbot serves as an AI-

powered conversational assistant designed to handle various queries, providing users with informative responses, task 

automation, and guided assistance across different domains. Whether offering customer support, answering FAQs, or 

engaging in general conversation, the chatbot enhances user interaction through natural language processing (NLP) and 

contextual understanding. 

 

A Gradio-based web interface integrates these models into a single platform, enabling users to input data, receive 

real-time predictions, and interact effortlessly. The website features a pink-themed aesthetic, AI-powered healthcare 
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quotes, and visually appealing elements, enhancing both usability and engagement.This project demonstrates the power 

of AI-driven predictive analytics, fraud detection, and intelligent assistance, offering a practical and scalable solution for 

healthcare, insurance, and user interaction. 

 

Future enhancements may include real-time fraud monitoring, expanded disease predictions, and improved chatbot 

functionalities for a more robust AI ecosystem. 

 

II. LITERATURE REVIEW 

 

Numerous studies have explored different machine learning algorithms and deep learning architectures to improve 

prediction accuracy, anomaly detection, and natural language understanding.This section presents key research papers 

that have applied various methodologies to Alzheimer’s disease prediction, insurance fraud detection, and multi-

purpose chatbots. Each study is reviewed based on its techniques, results, and technological frameworks, highlighting 

advancements and identifying areas for further improvement in real-world applications.. 

 

Machine Learning for Alzheimer’s Disease Prediction 

Advancements in machine learning and predictive analytics have significantly improved early detection of Alzheimer’s 

disease. Several studies have explored the use of supervised learning techniques to analyze clinical, behavioral, and 

lifestyle-based data for accurate disease risk assessment. Deep learning models, such as Convolutional Neural 

Networks (CNNs) and Recurrent Neural Networks (RNNs), have been applied to medical imaging, while Random 

Forest and Support Vector Machines (SVMs) have been used for tabular data classification. Studies indicate that 

incorporating multiple feature sets—including MMSE scores, ADL, cholesterol levels, and BMI—enhances prediction 

accuracy. However, challenges remain in handling imbalanced datasets and missing values, requiring techniques such 

as oversampling and imputation to improve model generalization. 

 

Fraud Detection in the Insurance Industry 

The increasing complexity of insurance fraud schemes has led to the adoption of AI-driven fraud detection models. 

Traditional rule-based fraud detection methods struggle to identify evolving fraudulent patterns, necessitating the use of 

machine learning algorithms such as logistic regression, decision trees, and ensemble learning techniques. Recent 

studies highlight the effectiveness of anomaly detection methods (e.g., Autoencoders and Isolation Forests) in 

identifying irregular claim patterns. Hybrid approaches combining supervised and unsupervised learning have 

demonstrated superior fraud detection capabilities. However, challenges persist in distinguishing genuine outliers from 

fraudulent cases, emphasizing the need for explainable AI models to improve trust and transparency in fraud detection. 

 

AI-Powered Multi-Purpose Chatbots 

Conversational AI has evolved to provide intelligent, task-specific assistance across various domains. Machine 

learning-based chatbots use Natural Language Processing (NLP) to interpret user queries and generate context-aware 

responses. Recent research has explored the use of transformer-based models like GPT and BERT to improve chatbot 

capabilities, enabling them to handle diverse user interactions efficiently. Multi-purpose chatbots integrate information 

retrieval, task automation, and sentiment analysis, making them useful for applications in customer support, healthcare, 

and general inquiries. However, challenges such as context retention, bias in AI responses, and response accuracy 

remain areas of ongoing research. 

 

Predictive Analytics for Alzheimer’s Disease Using Deep Learning 

 Recent studies have explored the use of deep learning techniques for early detection of Alzheimer’s disease (AD). 

Researchers have applied Convolutional Neural Networks (CNNs) to analyze MRI scans, while Random Forest and 

XGBoost models have been used to assess clinical and lifestyle-based features. A study by Zhou et al. (2022) 

demonstrated that integrating biomarker data with cognitive assessment scores improves prediction accuracy, achieving 

an F1-score of 94%. However, challenges remain in model interpretability and ensuring robustness when applied to 

real-world clinical datasets. 

 

Machine Learning Approaches for Detecting Insurance Fraud 

Insurance fraud detection has gained significant attention in recent years due to increasing financial losses. Gupta et al. 

(2021) proposed a hybrid fraud detection model combining supervised and unsupervised learning techniques. Their 

approach utilized decision trees, logistic regression, and anomaly detection methods such as Isolation Forest to identify 
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fraudulent claims with a precision of 96%. The study emphasized the importance of feature engineering and historical 

pattern analysis for improving fraud detection accuracy. However, balancing false positives and false negatives remains 

a challenge in real-world applications.  

 

Conversational AI and Multi-Purpose Chatbot Development 

Advancements in Natural Language Processing (NLP) have led to more efficient multi-purpose chatbots. Kumar et al. 

(2023) explored the application of transformer-based models like BERT and GPT-3 to improve context retention and 

intent recognition in chatbots. Their study demonstrated that fine-tuning pre-trained models on domain-specific datasets 

enhances chatbot responses. The research also highlighted challenges in bias mitigation, response accuracy, and 

handling multi-turn conversations effectively. 

 

III. SYSTEM ARCHITECTURE 

 

The proposed AI-driven predictive analytics system consists of multiple components designed to deliver real-time 

predictions for Alzheimer’s disease risk, insurance fraud detection, and chatbot interactions. Each module is engineered 

for seamless integration, ensuring high accuracy and efficiency across different functionalities. 

 

 
 

Overview of System Components 

The system allows users to input relevant data through a Gradio-based web interface, where machine learning models 

process the input and generate predictions in real time. The system is structured to perform data preprocessing, model 

inference, and result visualization efficiently. Each component—Alzheimer’s prediction, fraud detection, and chatbot 

interactions—operates independently but contributes to an integrated AI-powered solution. 

 

Alzheimer’s Disease Prediction Module 

This module analyzes clinical and lifestyle data to predict an individual's risk of developing Alzheimer’s disease. It 

utilizes a machine learning model trained on features such as MMSE scores, ADL, cholesterol levels, BMI, and 

behavioral factors. The model undergoes preprocessing steps including data normalization, missing value imputation, 

and feature scaling to improve accuracy. RandomizedSearchCV is used for hyperparameter tuning, ensuring optimal 

model performance. 

 

Insurance Fraud Detection Module 

This component leverages anomaly detection techniques and supervised learning models to identify fraudulent claims. 

Features such as customer history, claim amounts, and suspicious transaction patterns are analyzed using decision trees, 

logistic regression, and ensemble learning methods. The model detects irregularities in claim submissions, helping 

insurance companies reduce financial losses and improve fraud prevention strategies. 

 

Multi-Purpose Chatbot Module 

The chatbot component utilizes Natural Language Processing (NLP) to provide users with relevant information, task 

automation, and interactive assistance. It is designed to handle various types of queries, including healthcare-related 
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questions, insurance claim guidance, and general AI-driven interactions. The chatbot continuously improves its 

responses using context retention and intent recognition techniques powered by transformer-based models. 

 

Data Processing and Feature Extraction 

Before prediction, the system applies data preprocessing techniques such as scaling, encoding categorical variables, and 

handling missing values. The insurance fraud detection module benefits from feature engineering, ensuring important 

fraud indicators are detected. For Alzheimer’s prediction, clinical data is normalized and transformed for consistency. 

 

Real-Time Prediction and Decision Support 

All models in the system provide instant predictions through a real-time processing pipeline. User inputs are passed 

through the trained models, and the results are displayed on the Gradio interface within seconds. The system ensures 

minimal latency, allowing for smooth and efficient user interaction.  

 

Hardware and Software Requirements 

To ensure efficient model execution, the system requires a minimum Intel i5 processor with 8GB RAM. However, for 

faster model inference and training, a dedicated GPU (such as NVIDIA GTX 1650 or better) is recommended. The 

software stack includes Python,Scikit-learn, NumPy, and Gradio, providing a robust environment for AI-driven 

analytics. 

 

IV. METHODOLOGY 

 

A structured methodology was followed to develop an AI-powered predictive analytics system integrating Alzheimer’s 

disease prediction, insurance fraud detection, and a multi-purpose chatbot into a unified platform. The development 

process consisted of several key phases, including data collection, preprocessing, model development, training, system 

integration, and deployment. Each phase played a crucial role in ensuring the system’s accuracy, efficiency, and real-

time usability. 

 

Data Collection 

The datasets for Alzheimer’s disease prediction and insurance fraud detection were sourced from Kaggle, ensuring 

access to well-structured, real-world data. The Alzheimer’s dataset consisted of clinical and lifestyle-related features, 

including MMSE scores, ADL, cholesterol levels, BMI, memory complaints, behavioral factors, and physical activity 

levels, all of which contribute to assessing an individual’s risk of developing Alzheimer’s disease. Similarly, the 

insurance fraud dataset contained customer demographics, claim history, and transactional details, enabling the 

detection of fraudulent claims. Both datasets required preprocessing and feature engineering to improve prediction 

accuracy. 

 

In addition to these two models, a multi-purpose chatbot was integrated using Groq’s Llama-3.1-8B-Instant model. 

Unlike traditional chatbots with predefined intents, this chatbot was designed to handle diverse user queries 

dynamically, providing real-time conversational responses. The chatbot leverages Natural Language Processing (NLP) 

to process user input and generate context-aware replies, making it adaptable for multiple applications. 

 

Data Preprocessing 

 To enhance the quality of the data and improve model performance, several preprocessing techniques were applied. 

Missing values were handled using mean imputation, ensuring that incomplete records did not impact the learning 

process. MinMaxScaler was applied to normalize numerical features, maintaining a consistent scale across all variables. 

Since insurance fraud datasets are typically imbalanced, Synthetic Minority Over-sampling Technique (SMOTE) was 

used to balance the class distribution by generating synthetic examples of fraudulent cases. This helped prevent model 

bias toward the majority class and improved the system’s ability to detect fraudulent claims. 

 

For model evaluation, the dataset was split into 70% training and 30% testing sets, ensuring sufficient data for both 

training and validation. The primary focus for performance assessment was placed on recall and precision, particularly 

in fraud detection and Alzheimer’s disease prediction, where false negatives could have significant consequences. A 

high recall score ensures that fraudulent claims or high-risk Alzheimer’s cases are correctly identified, while precision 

prevents unnecessary false positives. 
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Model Development and Training 

 

The Alzheimer’s disease prediction model was developed using Random Forest, a robust ensemble learning algorithm 

known for its high interpretability and accuracy in classification tasks. RandomizedSearchCV was employed for 

hyperparameter tuning, optimizing the number of decision trees, maximum depth, and feature selection to enhance the 

model’s predictive power. By leveraging clinical and behavioral features, the model was able to assess Alzheimer’s risk 

levels with high reliability. 

 

Similarly, the insurance fraud detection model was also built using Random Forest, with RandomizedSearchCV applied 

for fine-tuning hyperparameters. The model was trained on historical claim data to recognize patterns of fraudulent 

behavior, identifying anomalies based on transaction frequency, claim amounts, and customer history. Given the nature 

of fraud detection, recall and precision were prioritized, ensuring that fraudulent claims were effectively flagged while 

minimizing false positives. 

 

The multi-purpose chatbot was developed using Gradio and Groq’s Llama-3.1-8B-Instant model. It operates as a 

general conversational AI assistant, capable of handling diverse queries without a predefined structure. The chatbot 

maintains a basic chat history, allowing it to provide more contextual responses, but does not have long-term memory 

or intent recognition capabilities. It processes user input dynamically and generates intelligent, human-like responses, 

making it suitable for a wide range of applications. 

 

System Integration and Real-Time Processing 

The three models were integrated into a Gradio-based web application, allowing users to seamlessly interact with the 

system. The application provides an intuitive interface where users can: 

 

Input Alzheimer’s disease risk factors and receive instant predictions. 

Submit insurance claim details for fraud detection analysis. 

Engage with the AI-powered chatbot for multi-purpose assistance. 

Since there is no predefined UI flow, all three functionalities are accessible within the same Gradio interface, ensuring 

a smooth and flexible user experience. The system processes inputs in real time, leveraging trained models to generate 

results with minimal latency. 

 

Deployment and User Interface Development 

The final application was deployed using Gradio, a lightweight Python-based framework that simplifies the deployment 

of AI models. The user interface was designed with a pink-themed aesthetic, accompanied by motivational quotes on 

AI in healthcare to create an engaging experience. Custom CSS styling was applied to enhance usability and 

readability, making the system more accessible to users. 

 

The platform is optimized to function efficiently on moderate hardware specifications, requiring only an Intel i5 

processor with 8GB RAM for local execution. However, for faster model inference, a dedicated GPU (such as NVIDIA 

GTX 1650 or better) is recommended. The system’s flexibility allows it to be deployed both locally and on cloud-based 

platforms for scalability and wider accessibility. 
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V. IMPLEMENTATION 

 

The implementation of the AI-powered predictive analytics system integrates Alzheimer’s disease prediction, insurance 

fraud detection, and a multi-purpose chatbot into a functional and interactive web application. The process includes 

setting up the development environment, building and training models, processing real-time user input, and deploying 

the system using Gradio. Since the application is designed to run on moderately powered hardware, it prioritizes 

efficiency, accuracy, and low-latency processing to deliver reliable real-time predictions. 

 

Development Environment Setup 

The development environment was configured to provide a smooth workflow with the necessary tools and libraries. 

The implementation was carried out using Python and its essential machine learning and deep learning frameworks, 

including Scikit-learn, NumPy and Pandas.Data preprocessing and model experimentation were conducted using 

Jupyter Notebook, allowing for iterative improvements in the models. Gradio was chosen as the deployment framework 

due to its lightweight and interactive nature, enabling seamless integration of multiple models into a unified web-based 

application. 

 

Alzheimer’s Disease Prediction Model Training 

To train the Alzheimer’s disease prediction model, the Random Forest algorithm was employed due to its ability to 

handle complex feature interactions and provide high accuracy. The dataset was preprocessed by handling missing 

values using mean imputation, followed by MinMax scaling to normalize numerical variables. Since early detection is 

crucial, RandomizedSearchCV was used for hyperparameter tuning, optimizing parameters such as the number of 

estimators, maximum depth, and feature selection. The model was trained on 70% of the dataset and evaluated on the 

remaining 30%, with a focus on precision and recall to minimize false negatives. 

 

Insurance Fraud Detection Model Training 

The insurance fraud detection model was also trained using Random Forest, leveraging historical claim data and 

customer transaction patterns to classify claims as fraudulent or legitimate. The dataset was preprocessed similarly to 

the Alzheimer’s dataset, with SMOTE applied to balance class distribution, ensuring that fraudulent cases were not 

underrepresented. The model’s hyperparameters were fine-tuned using RandomizedSearchCV, and performance 

evaluation was conducted with an emphasis on recall and precision, given the severe financial impact of undetected 

fraudulent claims. 

 

Multi-Purpose Chatbot Integration 

The chatbot module was implemented using Gradio and Groq’s Llama-3.1-8B-Instant model, allowing it to handle a 

wide range of user queries. The chatbot does not rely on predefined intents but rather generates responses dynamically 

based on user input. It maintains a basic chat history for improved conversational flow but does not have long-term 

memory or advanced intent recognition. The chatbot enhances the user experience by providing general AI assistance, 

answering healthcare-related inquiries, and engaging in interactive conversations. 
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User Interface Development and Deployment 

The final application was deployed as an interactive web-based platform using Gradio, allowing users to easily access 

all three functionalities—Alzheimer’s prediction, fraud detection, and chatbot interaction—without requiring complex 

installations. Since no predefined UI flow was established, users can freely navigate between different functionalities 

based on their needs. The user interface was enhanced with a pink-themed aesthetic and AI-powered healthcare quotes, 

making it visually appealing and engaging. 

 

This system integrates machine learning-driven healthcare risk assessment, fraud detection, and AI-powered chatbot 

interactions into a unified, real-time decision-support platform. By leveraging Gradio for deployment, optimized 

predictive models, and an AI-powered chatbot, the system ensures efficiency, accuracy, and user-friendliness. Future 

enhancements may include expanding disease predictions, improving fraud detection with real-time monitoring, and 

refining chatbot capabilities for a more intelligent and adaptive AI-driven application.. 

 

VI. RESULTS AND DISCUSSION 

 

 To evaluate the generalization capability of the predictive models, the Alzheimer’s disease prediction and insurance 

fraud detection models were trained on 70% of the dataset and tested on the remaining 30% to ensure robust 

performance. The Random Forest model for Alzheimer’s disease risk assessment demonstrated high accuracy, 

effectively classifying patients into risk categories. Similarly, the fraud detection model successfully identified 

fraudulent claims with a strong emphasis on recall and precision, minimizing false negatives and improving fraud 

detection efficiency. 

 

For the Alzheimer’s disease prediction model, the optimized Random Forest classifier achieved a recall of over 95%, 

ensuring that individuals at high risk were correctly identified. Since early detection is critical in managing 

Alzheimer’s, prioritizing recall helped reduce the risk of false negatives, ensuring that at-risk individuals were not 

overlooked. The insurance fraud detection model also performed well, demonstrating high recall and precision scores, 

effectively differentiating between genuine and fraudulent claims. The application of SMOTE for class balancing 

helped mitigate the impact of data imbalance, allowing the model to detect fraud cases more accurately. 

The multi-purpose chatbot, built using Groq’s Llama-3.1-8B-Instant model, performed effectively in handling user 

queries across different topics. The chatbot maintained a basic chat history, allowing for more context-aware responses, 

although its lack of predefined intent recognition occasionally led to generic or unrelated responses. Future 

improvements could focus on fine-tuning response accuracy and improving conversational flow to enhance user 

experience. 

 

The system was tested in real-time through the Gradio-based interface, ensuring seamless user interaction with minimal 

latency. Predictions for Alzheimer’s disease and fraud detection were generated instantly, providing users with quick 

and actionable insights. The chatbot operated smoothly within the same platform, making the system a multi-functional 

AI-powered assistant.Overall, the system successfully integrates predictive analytics for healthcare and fraud 

prevention, along with an AI-driven chatbot, into a single Gradio-based web platform. Future improvements could 

include real-time fraud monitoring, additional disease prediction models, and a more advanced chatbot architecture for 

a more comprehensive AI-powered solution. 

 

VII. CONCLUSION 

 

This AI-powered predictive analytics system successfully integrates Alzheimer’s disease prediction, insurance fraud 

detection, and a multi-purpose chatbot into a single interactive platform. By leveraging machine learning techniques 

such as Random Forest with RandomizedSearchCV for hyperparameter tuning, the system provides highly accurate 

predictions while ensuring real-time usability. The Gradio-based interface allows for seamless interaction, making the 

system accessible and efficient for users across different domains. 

 

The Alzheimer’s disease prediction model effectively assesses risk levels based on clinical and lifestyle factors, helping 

facilitate early detection and timely medical intervention. Similarly, the fraud detection model identifies suspicious 

claim patterns, aiding insurance companies in reducing financial losses and enhancing fraud prevention strategies. The 

multi-purpose chatbot, powered by Groq’s Llama-3.1-8B-Instant model, provides users with general AI assistance, 

improving engagement and interaction within the system.. 
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The system achieves high accuracy and reliability, with a strong focus on recall and precision, ensuring fewer false 

negatives in both healthcare risk assessment and fraud detection. The real-time inference capability ensures that 

predictions are generated instantly, making the system highly responsive. The chatbot performs well in handling user 

queries, though improvements in context awareness and response optimization could enhance its functionality.This 

project demonstrates that AI-driven predictive modeling and conversational AI can significantly contribute to 

healthcare diagnostics, fraud prevention, and intelligent interactions. With future enhancements, including real-time 

fraud monitoring, additional disease prediction models, and an improved chatbot framework, the system has the 

potential to become a widely adopted AI-driven decision support tool across multiple industries. 

 

VIII. FUTURE WORK 

 

The current system effectively integrates Alzheimer’s disease prediction, insurance fraud detection, and a multi-

purpose chatbot into a unified platform. However, several enhancements can be made to improve its accuracy, 

usability, and scalability. One major area for improvement is expanding disease prediction capabilities. While the 

system currently focuses on Alzheimer’s disease, future versions could incorporate models for diabetes prediction, lung 

cancer survival rates, and cardiovascular diseases. This would transform the platform into a comprehensive AI-driven 

healthcare diagnostic system, enabling early intervention for multiple conditions. 

 

The other key enhancement is refining the fraud detection model to adapt to evolving fraud patterns in the insurance 

industry. While the current system effectively classifies fraudulent claims, integrating real-time fraud monitoring and 

adaptive learning techniques could improve detection accuracy. The addition of reinforcement learning and self-

updating fraud detection rules would enable the system to dynamically adjust to new fraudulent behaviors. 

Furthermore, explainable AI techniques such as SHAP values can be introduced to provide more transparency into 

fraud classification decisions, making the model more interpretable for users. 

 

The multi-purpose chatbot can also be improved to enhance its conversational intelligence. Currently, the chatbot 

provides general AI assistance, but it could be further developed with context-aware learning, intent recognition, and 

knowledge retrieval capabilities. By integrating pre-trained transformer models and fine-tuning them on specific user 

queries, the chatbot can provide more accurate and relevant responses. Additionally, incorporating speech-to-text and 

text-to-speech functionalities could make the chatbot more interactive and accessible, allowing for voice-based AI 

interactions. 

 

Further Lastly, the system’s deployment and accessibility can be optimized for mobile and cloud platforms. Future 

iterations could be developed using TensorFlow Lite or ONNX, enabling the models to run efficiently on smartphones 

and low-power devices. A cloud-based deployment option would allow users to access the system remotely, improving 

scalability and reach. By continuously enhancing its functionality, adaptability, and accessibility, the system has the 

potential to evolve into a widely adopted AI-powered decision-support tool across healthcare, insurance, and customer 

service industries. 
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