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Motivation
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GNN’s robustness is worried about under the critical settings

The main reason is that existing GNNs usually do not
provide the uncertainty on the predictions.



Framework
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Figure 1: Overview of UAG.



Model uncertainty:

train a two-layer GCN model model parameter
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ICLR 2016: Dropout as a Bayesian Approximation: Representing Model Uncertainty in Deep Learning



prediction result: E(Y|A, X) (6)
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uncertainty value: Un (YA, X) =Var(Y|A, X)
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Data Uncertainty
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Node diversity is data uncertainty’s
value
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treating the prediction as a Gaussian distribution and setting the
variance to be the-node diversity

Y ~ N(i(A, X),6°(A, X)) (10)



uncertainty value: Up(Y|A, X) = 6%(A, X) (11)

labeled data loss: L = KL(N(i(A, X),6%(A, X))|N(Y,0%)) (12)
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unlabeled data loss: i k<l jn€N;x j1 ENy (13)
Eij = Dxr(N(Y;,65)||N(Yi,67))



attribution value:

GNN layer:

Attr (u) = exp(—C - Uru)
¢ = ar - exp(—B- - Range(U;))

Attgown (u) = min(Attar, Attp)

hik-Fl) — U( Z Att”};ﬂ . hgc:] . Wr(k:])
ueN(v)
Attt} = min(Att-(u), Att-(v))

(15)

(16)

(14)



Experiments
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Figure 5: Results of different methods when adopting Random Attack as the attack method.
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Figure 6: Results of different methods when adopting DICE Attack as the attack method
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Figure 7: Results of different methods when adopting Mettack as the attack method.
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Figure 8: Relationship between Accuracy and Uncertainty. Left: Model Uncertainty v.s. Accuracy. Mid: Data Uncertainty v.s.
Accuracy. Right: Data Uncertainty v.s. True Diversity.
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(a) Benefit of Loss Designs.
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Figure 10: Left: Accuracy of Static Edge Weights. Right:
Edge weight distribution under Random Attack.



