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This configuration manual specifies the essential software tools, library dependen-
cies, and experimental settings required to successfully replicate the experimental en-
vironment used in this study. It focuses exclusively on the components and configura-
tions that are critical for ensuring reproducibility of results, omitting generic installation
procedures for standard tools. The manual provides a detailed account of the tested
operating environment, dataset access requirements, Python library versions, and ran-
dom seed configurations. Furthermore, it outlines the graph neural network settings,
evaluation metrics, and execution considerations necessary for consistent experimenta-

tion.

By adhering to these specifications, researchers and practitioners can reproduce

the experimental workflow and verify the reported outcomes under comparable com-
putational conditions. Google Colab: https://colab.research.google.com/drive/
1vVX8q3dHcf IrP-wGcoTsekdIU6UavwyH#scrollTo=d26ccb9e
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Operating Environment
Processor: 12th Gen Intel(R) Core(TM) i5-1235U
Storage: 477 GB

Graphics Card: 128 MB

Installed RAM: 16.0 GB

Edition: Windows 11 Home

Version: 24H2

Installed on: 23/03/2025

OS build: 26100.4652

Dataset Access

Source: Kaggle datasetE]— Elliptic Bitcoin Dataset (ellipticco/elliptic-data-set).

Download Method: The code uses kagglehub (1)) to fetch the dataset automat-
ically.

"https://www.kaggle.com/datasets/ellipticco/elliptic-data-set


https://colab.research.google.com/drive/1vVX8q3dHcfIrP-wGcoTsekdIU6UavwyH#scrollTo=d26cc59e
https://colab.research.google.com/drive/1vVX8q3dHcfIrP-wGcoTsekdIU6UavwyH#scrollTo=d26cc59e
https://www.kaggle.com/datasets/ellipticco/elliptic-data-set

e Folder Structure After Download:

elliptic_bitcoin_dataset/
elliptic_txs_classes.csv
elliptic_txs_edgelist.csv
elliptic_txs_features.csv

3 Required Python Libraries

The following libraries are necessary for execution. Versions should match or be higher
than those tested to avoid compatibility issues. Python version: 3.11.13.

Category Library & Version Purpose
Core ML & Graph | torch (2.6.04+cul24) (2) Deep learning framework
torch_geometric (2.6.1) (3) | Graph Neural Networks (4))
(GCN (8), GAT (6), Graph-
SAGE (7))
networkx (3.5) (8 Graph construction from
edgelist
Data Handling pandas (2.2.2) (9) DataFrames for dataset
storage
numpy (2.0.2) (10) Numerical operations
Traditional ML scikit-learn (1.6.1) (I Baseline classifiers & pre-
processing
Visualization matplotlib (3.10.0) (12) Data visualization
seaborn (0.13.2) (13) Statistical plotting
Others kagglehub (0.3.12) (1)) Kaggle dataset download
warnings (built-in) Suppress warnings
copy (built-in) Deep/shallow copy of ob-
jects

4 Random Seed Configuration

To ensure reproducibility of results across runs:

RANDOM_STATE = 42
np.random. seed (RANDOM_STATE)
torch.manual_seed (RANDOM_STATE)

This setting ensures consistent data splits, model initialization, and training outcomes.

5 Graph Neural Network Settings

e Supported Architectures: GCN (5l), GAT (6), GraphSAGE (7))(via PyTorch
Geometric).



e Node & Edge Conversion: NetworkX () graphs are converted to PyTorch
Geometric (2)) Data or HeteroData objects.

e Feature Count: The dataset contains 165 numerical features per transaction, plus
transaction ID and timestep.

6 Evaluation Metrics

The setup computes: Fl-score, Precision, Recall, AUC-ROC, AUC-PR. Metrics
are computed using scikit-learn (1)) functions.

7 Execution Notes

e Ensure CUDA (14) is available and correctly configured for GPU acceleration; oth-
erwise, PyTorch (2) will default to CPU, which may significantly increase training
time.

e Dataset download via kagglehub (1) requires a valid Kaggle API token set in the
environment.

e Large datasets may require increasing the Python memory limit or adjusting pandas
(9) read parameters.



8 Experimental Workflow Diagram

Start: Load Environment & Libraries

Download Elliptic Dataset via kagglehub

Load CSV files: Classes, Edgelist, Features

Preprocessing: Merge Data, Handle Missing Values, Scaling

Graph Construction using NetworkX

Convert Graph to PyTorch Geometric Data Structures

Model Training: GCN, GAT, GraphSAGE, Baselines

Model Evaluation: F1, Precision, Recall, ROC-AUC

End: Save Results & Visualize Metrics
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