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GRAPH CLASSIFICATION

https://pubchem.ncbi.nlm.nih.gov



GRAPH CLASSIFICATION

Nikolentzos et al. arXiv 1904.12218 2019



VERTEX CLASSIFICATION



VERTEX CLASSIFICATION



KERNEL FUNCTION



PROPERTIES OF KERNELS



RANDOM WALKS FOR GRAPH CLASSIFICATION

Gärtner et al. COLT 2003



RANDOM WALKS FOR GRAPH CLASSIFICATION

Gärtner et al. COLT 2003



RANDOM WALKS FOR GRAPH CLASSIFICATION

Gärtner et al. COLT 2003



DIRECT PRODUCT GRAPHS

Vishwanathan et al. J Mach Learn Res 2010



RANDOM WALKS FOR GRAPH CLASSIFICATION

Gärtner et al. COLT 2003



WEISFEILER-LEHMAN GRAPH KERNELS

Shervashidze et al. J Mach Learn Res 2011



EMPIRICAL EVALUATION

Shervashidze et al. J Mach Learn Res 2011



SUMMARY: GRAPH CLASSIFICATION

Bondy & Hemminger J Graph Theory 1977



VERTEX CLASSIFICATION



Vector space model

Kernel-based approach

APPROACHES TO VERTEX CLASSIFICATION



KERNELS FOR VERTEX CLASSIFICATION

Kondor & Lafferty ICML 2002



FUNCTIONAL FLOW

Nabieva et al. Bioinformatics 2005

t = 0t = 1t = 2t = 3



Y394 of human lymphocyte kinase Depth-3  graph neighborhood for Y394

LOCAL VERTEX NEIGHBORHOOD

Vacic et al. J Comput Biol 2010



LOCAL VERTEX NEIGHBORHOOD

Vacic et al. J Comput Biol 2010



Graphlets: simple small (typically of order 5 or less) connected rooted graphs.

Undirected:

Directed:

GRAPHLETS

Lugo-Martinez & Radivojac Network Science 2014



same symmetry class

LABELED GRAPHLETS

Lugo-Martinez & Radivojac Network Science 2014
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Vacic et al. J Comput Biol 2010

EXAMPLE



where

Graphlet kernel

Normalized graphlet kernel

MORE DETAILS

Vacic et al. J Comput Biol 2010



IDEA: Allow approximate matching;
           i.e., allow mismatch in labels

LABEL MISMATCH KERNEL

Lugo-Martinez & Radivojac Network Science 2014



AGAIN: Allow approximate matching
          addition or removal of edges 

Generalization: graph edit distance!

EDGE MISMATCH KERNEL

Lugo-Martinez & Radivojac Network Science 2014



EMPIRICAL EVALUATION

Lugo-Martinez & Radivojac Network Science 2014



MAPPING TO HYPERGRAPHS

Lugo-Martinez et al. Bioinformatics 2020



EDIT-DISTANCE HYPERGRAPHLET KERNELS

Lugo-Martinez et al. Bioinformatics 2020



Thank you

https://www.ccs.neu.edu/home/radivojac


