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Agenda

● Introduction to Explainable AI (XAI)

● Introduction to Neighbor XAI

● Loyalty and Inverse Loyalty

● Loyalty and Inverse Loyalty Probabilities

● XAI in self-loops
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What is XAI?
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Graph Neural Networks in telecom
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GNNs: Capabilities and Interpretability challenges

Rich representation of relational data

Superior performance in node and graph-level tasks

Interpretability challenges and need for specialized explanation 
methods
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Objectives of XAI in GNNs
Innovative Explanatory Framework for GNNs

Explainable AI applied to graph level requires to explain different 
variables and relation levels
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Explainability techniques for GNNs

● Traditional techniques:

– SHAP

– LIME

● Gradient-based techniques: 

– Saliency map

– SmoothGrad

– Integrated Gradients

● GNN-specific techniques:

– GNNExplainer

– PGExplainer
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Introduction to Neighbor 
XAI
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Paper Introduction
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Explainability Objective – Identify Neighbors
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Loyalty and Inverse 
Loyalty



Oscar Llorente Gonzalez  |  Rana Fawzy  |  07-2024  |  Ericsson Cognitive Labs  ·  GAI Lab

Existing Metrics
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Loyalty

● Neighbors with non-zero importance values will 
be sorted in decreasing order.

● The better the technique, the greater the drop in 
classification accuracy at the beginning and the 
smoother at the end.

● Check that Explainability methods identity 
correctly most important neighbors.
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Inverse Loyalty

● Neighbors with non-zero importance values will 
be sorted in ascending order.

● The better the technique, the smoother the drop in 
classification accuracy at the beginning and the 
greater at the end.

● Check that Explainability methods identity 
correctly least important neighbors.
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Loyalty and Inverse Loyalty Results
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AUC Loyalty and Inverse Loyalty
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Loyalty and Inverse 
Loyalty Probabilities
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Loyalty Probabilities

● Neighbors with non-zero importance values will 
be sorted in descending order.

● The better the technique, the sharper the increase 
in probabilities difference at the beginning and 
the smoother at the end.

● Check that Explainability methods identity 
correctly most important neighbors when 
neighbors are not highly-important. 
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Inverse Loyalty Probabilities

● Neighbors with non-zero importance values will 
be sorted in ascending order.

● The better the technique, the smoother the 
increase in probabilities difference at the 
beginning and the sharper at the end.

● Check that Explainability methods identity 
correctly least important neighbors when 
neighbors are not highly-important. 
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Loyalty and Inverse Loyalty Probabilities Results
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AUC Loyalty and Inverse Loyalty Probabilities
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XAI in self-loops
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Self-loops
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Loyalty without self-loops
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Accuracy without self-loops
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