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Figure 1: Heterogeneous information network and meta-path.
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Heterogeneous Meta-path based Context Subgraph
Information Network Network Sampling

Knowledge Modeling

HIN G = {V,E, R}  meta-path set M
V is the set of typed nodes, & is the set of typed edges.
R is the set of edge types

for each meta-path m € M, project the HIN into

meta-path based homogeneous network G™

Personalized PageRank (PPR)

§™ = ¢ (In —(1-a)D?amD ”2)

§m ¢ RNXN g the diffusion matrix

N is the number of target type nodes

A™ e RNXN i5 the adjacent matrix

sample the top-K important neighbors

G!" = top_rank(8™(i,:), K)

(1)
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Mutual Information Estimation.
MI(X,Y) = Ep[-sp(—f(x,y))] —Ep zlsp(f(x.9))]

sp(x) = log(1 + ¢e¥)

i IN|
Meta-path-level Lintra = - Z (Z (MI(hIHrI:H) -+ Ml(h:n: Pm))) (6)

) (7

(8)
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Experiments

Dataset Nodes Edges Features | Labels
ACM 10,942 547,872 100 3
ACM2 29,930 61,770 100 7
DBLP 26,128 239,566 200 4
DBLP2 | 173,988 | 20,743,972 300 +
Pubmed | 63,109 125,167 200 8
Freebase | 79,843 498,508 300 )
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Dataset ACM DBLP ACM2 PubMed Freebase DBLP2
Metric Macro-F1 Micro-F1 Macro-F1  Micro-F1  Macro-F1 ~ Micro-F1 ~ Macro-F1  Micro-F1 Macro-F1I  Micro-F1 Macro-F1  Micro-F1
89.6£0.0 89.6+0.0 91.3x00 91.7£0.0 64.840.0 75.940.0 15.1£0.0 16.8+0.0 48.9+0.0 60.6:0.0 B88.4x0.0 8§8.320.0
DeepWalk 88.84£0.0 888400 90.6£0.0 91.0£0.0 64.840.0 75.940.0 14.7£0.0 16.5+0.0 48.120.0 60.1£0.0 88.4+0.0 88.2+0.0
89.8+0.0 89.8+0.0 90.8+0.0 91.2+£0.0 64.6:0.0 76.0+0.0 129+0.0 15.7+0.0 493200 60.8+0.0 88.3x0.0 88.1+0.0
913203 914403 86.3x1.0 87.0x09 383+1.2 500+1.4 13.741.2 155+1.0 422404 547+0.2 B87.8+03 §7.6203
Metapath2Vec 91.7+0.6 91.8+0.6 87.7+1.0 88.3+09 389+1.1 59.1+1.3 124+1.4 14.5+1.2 41.5+1.0 54.6+0.3 88.0+0.2 §7.820.3
92.0+0.5 92.1+0.5 89.2+0.5 894+0.8 38.8+1.1 59.3+15 13.2+1.1 15.2+1.1  41.6403 549+0.3 879+0.2 87.8+0.1
88.5+41.2 884413 922402 925403 234406 53.940.3 14.840.7 184405 264407 493409 86904 86.720.5
HIN2Vec 89.6+1.8 89.8+1.7 91.9+0.2 92.4+0.2 23.7+05 54.9+0.6 14.2+0.5 17.8+03 259404 49.5+0.7 86.6x0.4 86.8+0.3
89.8+1.6 89.7+18 925+03 93.0+0.2 26.8+0.7 574405 14.540.8 17.6+0.6 26.0+05 495+0.8 87.5+0.2 8§7.3x03
90.4+1.2 90.5+1.2 88.0+0.5 88.5+0.5 59.2+0.9 74.5+0.6 35.1+0.5 37.5+03 46.5x0.5 60.1+0.6 88.1x0.6 88.1x0.6
HAN 90.7+x1.4 90.8+£1.3 B87.6+0.7 88.1x0.4 58.7+1.1 74.0+0.8 343407 37.1x05 46.6x1.1 609+0.6 87.5413 §7.4+14
90.5+1.0 90.5+1.0 88.4+0.8 88.9+08 59.1+0.8 74.5+0.6 35.0+0.8 38.5+0.6 46.7x0.8 0609+04 B882+0.7 88.2+0.7
68.8424 689421 74410 759410 315412 57.1+1.2 14.940.8 203206 - - 86.8+£0.8 87.0x0.38
HDGI 68.842.2 684+2.1 745+1.2 759+11 31.7+1.3 57.2+1.2 15.2+0.7 20505 - - 87.0£0.9 8§87.2+0.8
69.8+2.7 69.5+28 745+13 76.0+1.4 31.8+14 574+1.2 154+0.6 20.7+04 - - 87.1+0.9 87.240.8
89.1+0.4 89.3+03 50.8+1.0 50.7+1.2 60.9+1.0 754+1.2 19.0+0.5 19.9+0.8 - - 84.1+0.6 84.3x0.6
HGT 89.1+0.5 89.3+04 509+1.2 51.0+1.1 61.1+1.1 75.7+1.3 20.6+1.9 22.0+1.3 - - 84.2+0.6 84.4+0.7
89.2+0.7 893+0.7 52.7+0.7 528406 61.3+1.2 75.8+13 194425 20.7+3.7 - - 843+0.9 89.2+09
90.3+0.3 904+0.2 93.9+0.1 94.1+0.2 62.4+0.6 75.9+0.2 17.1+£0.7  22.3+0.9 - - - -
NSHE 90.5+0.2 90.6+0.2 93.8+0.3 94.0+03 624407 75.9+0.2 17.5£0.8 22.7+0.6 - - - -
89.7+0.3 89.8+0.3 939102 941+0.2 62.5+0.8 76.1+0.2 17.7+0.8 229+1.1 - - - -
85.7+0.2 85702 87903 88304 51.0+038 70.8+0.4 34.1+1.2  38.3+£09 47.1x06 60.120.3 - -
MAGNN 87.3x0.4 87.3x04 87.5+05 88.3x0.2 52.1+0.7 67.8+1.1 36.3x0.6  38.9+0.7 47.6x03 60.0+0.5 - -
87.9+0.4 88.0+04 88.2+0.8 88.9+0.5 53.8+0.6 T70.8+0.7 394407 42.1+0.8 474407 60.4+0.4 - -
71.0x0.2 71.2+0.1 91.5+05 91.840.6 57.2+0.8 729.0+0.5 16.5£0.5 26.1+1.2 - - - -
HeCo 71.2+0.4 713203 91.2+05 91.4+0.6 56.7+0.9 73.0+0.3 16.8+0.6  25.7+1.1 - - - -
71.3+0.1 713401 91.2+04 91.5+0.5 57.5+1.1 72.9+0.7 16.940.7 259+1.0 - - - -
85.7x0.1 85.6x0.1 92.0+0.6 92.3+0.7 - - - - - - - -
HetGNN 86.1+0.1 86.1+0.1 92.3+0.5 92.6+0.5 - - - - - - - -
86.6+£0.2 86.7+x0.2 928+0.6 93.1+0.5 - - - - - - - -
919404 919104 925+0.2 92.840.2 69.7+0.5 79.7+0.8 36.8+1.1 393+16 482x07 60504 90.2+£03 90.1x03
CKD 92.9+03 929103 92.5+04 928404 65.60.3 77.9+0.1 374209 40106 49.6x04 61.120.7 90403 90.3x03
92.8+0.8 92.7+1.0 92.3+04 92.6+04 T0.4+0.5 80.2+0.6 37.8+1.2 404+1.2 48.1+0.8 60.4+0.5 90.2+0.2 90.1+0.1
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Method \ Data | ACM2 DBLP2 PubMed
DeepWalk 0.818  0.789 0.663
Metapath2Vec | 0.712  0.915 0.628
HIN2Vec 0.736  0.803 0.649
HAN 0.868  0.711 0.717
HDGI 0.537 0.691 0.594
HGT 0920  0.868 0.736
NSHE 0.939 - 0.654
MAGNN 0.696 - 0.514
HeCo 0.681 - 0.519
CKD 0948 0.931 0.735

Experiments
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