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What is all about Graph Neural Networks ?
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Fraud is a major problem for many �nancial services �rms, costing billions of dollars each year, according to a recent Federal Trade Commission report. Financial fraud, fake reviews, bot assaults,

account takeovers, and spam are all examples of online fraud and harmful activity.

Although these �rms employ techniques to combat online fraud, the methods can have severe limitations. Simple rule-based techniques and feature-based algorithm techniques (logistic

regression, Bayesian belief networks, CART, and others) aren’t adaptable enough to detect the full range of fraudulent or suspicious online behaviors. 

Fraudsters, for example, might set up many coordinated accounts to avoid triggering limitations on individual accounts. In addition, detecting fraudulent behavior patterns at scale is di�cult due

to the huge volume of data to sift through (billions of rows, tens of terabytes), the complexity of continually improving methodologies, and the scarcity of real cases of fraudulent activity required

for training classi�cation algorithms. For more details, see Intelligent Financial Fraud Detection Practices: An Investigation.

Although the cost of fraud is billions of dollars per year, there are very few fraudulent transactions among many legitimate transactions, leading to an imbalance in labeled data, when it is even

available.  Detecting fraud becomes even more complex in the �nancial services industry, due to security concerns around personal data and the need for transparency in the methods used to

detect the fraudulent activity. 

An explainable model enables fraud analysts to understand what inputs the algorithm used in the analysis and the reason(s) for �agging the transaction, building a stronger trust in the system.

Additional bene�ts include the ability to communicate feedback to internal teams and provide customers with an explanation.

In recent years, graph neural networks (GNNs) have gained traction for fraud detection problems, revealing suspicious nodes (in accounts and transactions, for example) by aggregating their

neighborhood information through di�erent relations. In other words, by checking whether a given account has sent a transaction to a suspicious account in the past. 

In the context of fraud detection, the ability of GNNs to aggregate information contained within the local neighborhood of a transaction enables them to identify larger patterns that may be

missed by just looking at a single transaction. 

To enable developers to quickly take advantage of GNNs to optimize and accelerate fraud detection, NVIDIA partnered with the Deep Graph Library (DGL) team and the PyTorch Geometric (PyG)

team to provide a GNN framework containerized solution that includes the latest DGL or PyG, PyTorch, NVIDIA RAPIDS, and a set of tested dependencies. The NVIDIA-optimized GNN Framework

containers are performance-tuned and tested for NVIDIA GPUs. 

This approach eliminates the need to manage packages and dependencies or build the framework from source. We are actively contributing to enhance the performance of these top GNN

frameworks. We have added GPU support for uni�ed virtual addressing (UVA), FP16 operations, neighborhood sampling, subgraph operations for minibatches and optimized sparse embeddings,

sparse adam optimizer, graph batching, CSR-to-COO conversions, and much more.
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A hot research topic
A very hot research topic

GRL is currently experiencing 

its “ImageNet” moment
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https://petar-v.com/talks/GNN-EEML.pdf


What this lecture is about

Aiming at the particle physicist who uses GNNs from an engineering point of view

Mainly discussing the core ideas

After this lecture you will hopefully have a clear idea:

1. Why GNNs are a powerful tool

2. How to build a graph

3. How to choose an appropriate GNN for your problem
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