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GNNXEMPLAR

EXEMPLARS TO EXPLANATIONS

THE FIRST NATURAL LANGUAGE
GLOBAL EXPLAINER FOR GNNS

Burouj Armmgaan, Eshan Jain, Harsh Pandey, Mahesh Chandran, Sayan Ranu



BLACKBOXES & EXPLAINERS

Black box Model whose reasoning is unavailable or too complex
Explainer Provides post-hoc reasoning behind black box predictions

Three aspects

Validates correct reasoning

Highlights incorrect reasoning

Insights when correct reasoning Is unknown



LOCAL EXPLAINERS
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GLOBAL OVER LOCAL

ML models don’t learn rules for individual nodes/graphs
They learn rules for entire classes

Human interpretability: 1 vs 1000 explanations

Local explainers require manual labour
for class-level understanding



. LIMITATIONS OF

EXISTING GLOBAL
EXPLAINERS




RECURRING STRUCTURES

Assume classes can be captured through
recurring subgraphs or motifs

Reasonable in molecules

But, what about complex networks?
e Citation networks
e Social networks
e Financial transactions



CATEGORICAL FEATURES e

The rellance on motifs g

forces the use of isomorphism —
€

lsomorphism fails on rich, continuous features i

Pretty common in graphs e

Isomorphism how? e

No recurring structure. Rich feature vectors



OPEN TO INTERPRETATION

A subgraph is open to interpretation

Users may draw different interpretations
from the same subgraph, unaware of the
explainer's intended meaning.

Graph properties like degree,
clustering, homophily are difficult to
convey precisely via subgraphs.
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EXAMPLE

Nodes Publications

Edges Citations

Features Abstract as Bag-of-Words

Classes ML, Theory, Probabilistic methods, ...

CLASS: PROBABILISTIC METHODS

" U

Markov

Probabilistic Methods papers include keywords like “Bayesian network,
chain,” “density estimation,” “Gibbs sampling,” or “MCMC,” and/or at least 20-80%

of their 1-hop and 2-hop neighbors are also Probabilistic Methods publications.



. HOW?

EXEMPLAR THEORY




EXEMPLAR

Cambridge “A typical or good example of something”

These are typical members of a population

They exemplify the signature characteristics of their population



EXEMPLAR THEORY

Rooted in cognitive psychology

Posits that humans assign categories by comparing new stimuli
with previously encountered instances, called exemplars



AN EXEMPLAR

A node that typifies the
topology and features of others
in its predicted class

A diverse population can have
multiple exemplars

&

ITS SIGNATURE

The shared distinguishing traits
of the exemplar’'s population

Represented as a boolean
function composed of
INterpretable conditions



AN EXEMPLAR & ITS SIGNATURE

Probabilistic Methods
Features include keywords like "Bayesian network”, “density estimation”,

and/or 60% of 1-2 hop neighbors are of the same category.

This description is the signature

The node that best expresses these traits is its exemplar

















































































