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product for generating robust graph neural networks using universal ad-

versarial training. The method includes receiving a graph neural network
(GNN) model and a bipartite graph including an adjacency matrix, initial-

302 4\‘ Receive input of GNN model and bipartite graph ‘

izing model parameters of the GNN model, initializing perturbation para-
meters, and sampling a subgraph of a complementary graph based on the

| bipartite graph. The method further includes repeating until convergence of
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the model parameters: drawing a random variable from a uniform distribu-

T tion; generating a universal perturbation matrix based on the subgraph, the
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312 Repeat process 400 until convergence of
model parameters (FIG. 4)
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FIG. 3

random variable, and the perturbation parameters; determining Bayesian
Personalized Ranking (BPR) loss by inputting the bipartite graph and the
universal perturbation matrix to the GNN model; updating the perturbation
parameters based on stochastic gradient ascent; and updating the model pa-
rameters based on stochastic gradient descent. The method further includes,
in response to convergence of the model parameters, outputting the model
parameters.

[Continued on next page]



WO 2023/1:58786 A1 | [} 1IN0 000000 0 T

SK, SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN,
GQ, GW, KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

— as to applicant's entitlement to apply for and be granted a
patent (Rule 4.17(ii))

— as to the applicant's entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

Published:
—  with international search report (Art. 21(3))



