
Model Accuracy Precision Recall F1 Score
AUPRC 
(Positive Fraud)

ROC AUC

Logistic
Regression

97.9% 98.8% 96.6% 97.7% 0.992 0.989

XGBoost 97.4% 98.8% 95.5% 97.1% 0.998 0.998

Random Forest 97.4% 100.0% 94.3% 97.1% 0.969 0.997

Deep Learning 97.4% 98.8% 95.5% 97.1% 0.994 0.994

Model Comparisons

All of the models have high accuracy.
XG Boost has the best AUPRC & ROCAUC

Random Forest has 0 False Positives



CREDIT CARD
FRAUD Detection

Machine learning classification problem



PROJECT OVERVIEW

Random
Forest Model

XGBoost 
Model

Deep
Learning

(MLP)



pandas & numpy for data handling and
calculations

matplotlib & seaborn for visualizations

StandardScaler to normalize Amount and
Time

train_test_split to divide data for
training/testing

RandomForestClassifier for model training

sklearn.metrics for model evaluation
(accuracy, precision, ROC, etc.)

warnings to hide warnings in output

LIBRARY AND MODULES



Loading The Dataset



Data Pre-processing
Checking for Null Values



Data Pre-processing

Checking for Duplicated Values



Data Analysis

Info 



Data Analysis

 Statistics

Time ranges from 0 to ~172,000 seconds (~48 hours).
 Mean is around 94,000 — the dataset has more higher values
Amount has a wide range, from 0 to over 25,000, with a skewed mean of about 88.
 This suggests that just a few high-value transactions pull the mean right.
Class is binary, with a mean close to 0, confirming imbalance.”



Data Analysis

Class Value Counts



Data Analysis

Visualisation



Data Analysis
Transaction Time Distribution

Around 0–50,000 seconds, fraud activity is relatively high Fraud density drops and
picks up again in certain mid-ranges.



Data Analysis
Histplot Fraud Transactions By Hour

During the day, there are fraud peaks around hour 10–12



Data Analysis

KDE Plot of Transaction Amount by Class



Data Analysis
Bar Plot For Summary



Data Analysis
Correlation

Top Positively Correlated: V11, V4, V2, V19, V8, V21, V27, V20, V28
Top Negatively Correlated: V17, V14, V12, V10, V16, V7, V3, V18, V1, V9



Data Analysis
HeatMap



Data Analysis

Feature Scaling



Data Analysis
UnderSampling



Logistic Regression 

Logistic Regression is a  interpretable
model used for binary classification. Here,
it learns to separate fraudulent from
legitimate transactions by finding the best
decision boundary based on the training
data.

This code shows how well the Logistic
Regression model performs using accuracy,
precision, recall, F1 score, and AUPRC. These
values show high accuracy and excellent
balance between detecting fraud and
minimizing false positives."



This plot visualizes the model’s predictions vs
actual labels, showing how many fraud and non-
fraud cases were correctly or incorrectly
classified.

This curve shows the trade-off between true positive rate and
false positive rate. The ROC AUC score indicates overall model
performance — higher is better.

Logistic Regression 



XGBoost Model 

XGBoost is an advanced gradient boosting method that
builds multiple decision trees sequentially. It focuses on
correcting errors from previous trees to improve prediction
accuracy, making it very effective for complex datasets.

This heatmap shows correct and incorrect predictions by the XGBoost model.
It helps understand model accuracy on each class.



XGBoost Model 

This ROC curve shows the trade-off
between true positive rate and false
positive rate.

The closer the curve is to the top-left, the
better the model.

The AUC score tells overall performance
(higher is better).



Random Forest Model 

Train a random forest with
100 decision trees to learn

fraud patterns.

This report shows precision, recall, F1-
score, and support for both classes
(fraud and non-fraud).
It's a quick summary of how well the
model is doing on each class.



Random Forest Model 

This heatmap shows the number of fraud
and non fraud predictions.



Deep Learning Model (Keras) 

This neural network has layers
that learn complex data
patterns by transforming inputs
through nonlinear functions
(ReLU). Dropout layers randomly
deactivate neurons during
training to prevent overfitting.
Early stopping halts training
when performance on validation
data stops improving.



Deep Learning Model (Keras) 

Early stopping to avoid overfitting and train over 50 epochs.



Deep Learning Model (Keras) 

Shows how well it detects
fraud (Precision, Recall, F1).

AUPRC tells how well the
model ranks fraud cases.

classification_report gives
detailed per-class metrics.



Deep Learning Model (Keras) 

This plot shows how many fraud and non-fraud cases the deep
learning model predicted correctly vs incorrectly

This ROC curve shows how well the deep learning model distinguishes
fraud from non-fraud at different thresholds.
The closer the curve follows the top-left corner, the better the model.
The AUC score summarizes the performance.



Model Accuracy Precision Recall F1 Score
AUPRC 
(Positive Fraud)

ROC AUC

Logistic
Regression

97.9% 98.8% 96.6% 97.7% 0.992 0.989

XGBoost 97.4% 98.8% 95.5% 97.1% 0.998 0.998

Random Forest 97.4% 100.0% 94.3% 97.1% 0.969 0.997

Deep Learning 97.4% 98.8% 95.5% 97.1% 0.994 0.994

Model Comparisons

All of the models have high accuracy.
XG Boost has the best AUPRC & ROCAUC

Random Forest has 0 False Positives



Thank you 
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