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Description about Activity: The activity focused on exploring the practical applications of deep
learning in domains such as healthcare, finance, autonomous systems, and natural language
processing. Participants were divided into groups and assigned specific case studies involving real-
world challenges, such as diagnosing diseases using medical images, fraud detection in financial
transactions, object detection in autonomous vehicles, and sentiment analysis in customer reviews.
Each group analyzed their assigned case, discussed the problem, explored the dataset, and
proposed a deep learning-based solution. They documented their findings in a detailed report, which
included problem analysis, proposed methodologies, model implementation, evaluation metrics,
and conclusions. The reports were submitted for review and evaluation by the organizers.
This hands-on approach enabled participants to connect theoretical knowledge with practical
implementation, fostering critical thinking and collaborative learning.

Evidences:

Following is the sample report submitted by students:

Case Study Report
Title: Fraud Detection in Financial Transactions Using Deep Learning
Submitted by: Mr. Balaji Jare
Date: 21/01/2024
1. Introduction
In today’s digital era, financial fraud has become a significant concern, costing businesses billions of
dollars annually. The objective of this case study is to identify fraudulent transactions using deep
learning techniques. By analyzing a dataset of financial transactions, we aim to develop a robust
fraud detection system that minimizes false positives while ensuring high detection accuracy.
2. Problem Statement
The challenge is to detect fraudulent transactions in real-time from a dataset containing thousands
of records. This involves distineguishineg between legitimate and fraudulent activitiee where frand
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3. Dataset Description
The dataset used for this case study is sourced from the Kaggle Credit Card Fraud Detection Dataset.
It contains the following features:

o Number of Records: 284,807

° Features: 30 anonymized features and one binary label (1 = Fraud, 0 = Legitimate)

¢ Imbalance: Fraudulent transactions constitute only 0.172% of the total data.

4. Methodology

4.1. Data Preprocessing: Normalized the numerical features to ensure uniform scaling, handled data
imbalance using Synthetic Minority Oversampling Technique (SMOTE), split the dataset into training
(70%) and testing (30%) subsets.

4.2. Model Selection: We utilized a Deep Neural Network (DNN) for classification. The architecture
of the model included: Input Layer: 30 neurons (one for each feature), Hidden Layers: Layer 1: 64
neurons, RelLU activation, Layer 2: 32 neurons, ReLU activation, Output Layer: 1 neuron, Sigmoid
activation (for binary classification)

4.3. Training and Optimization: Loss Function: Binary Crossentropy, Optimizer: Adam, Batch Size:
64, Epochs: 50 ’

5. Results and Evaluation

Metric Value
Accuracy| 99.3%
Precision 90.1%
Recall 88.5%
F1-Score 89.3%

The model achieved high accuracy and a balanced precision-recall trade-off, indicating effective
fraud detection with minimal false positives.

6. Challenges and Limitations
Imbalanced Dataset - Addressed through SMOTE but may still cause bias in minority class

predictions, Real-Time Deployment - Processing speed needs optimization for real-world
deployment.

7. Conclusion

The case study demonstrates the feasibility of using deep learning for fraud detection in financial
transactions. The proposed DNN achieved high accuracy and recall, making it suitable for identifying
fraudulent activities in large datasets. Future work could focus on improving processing time and
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