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Problem

« Graph Convolutional Networks are stuck in a shallow
archtecture due to the over-smoothing issue.

* This paper proposes some modifications to the convolution of
the GCNs, enabling a deep architecture.



Variants of GCNSs

* Vanilla GCN: 3

HEAD — 4 (PH(E)W(E))
* APPNP: HD = (1 - a)PHY + o H®
* JKNet:

Aggregate(|HV, ..., HF))
* DropEdge:

HED) — 4 (f) dmpr)W(@)



Deep GCNs

* |nitial residual connection:
(1—ag)15H(£)—|—ong(O)

* |[dentity mapping:
(1—B) L+ W

* Proprogation rule of the deep GCNSs:
H (D :0(<(1—ag)]§~’H(€>—|—agH(0)) ((1— Bg)lnwgvv(f)))

* Oy Is recommended to set to 0.1 or 0.2
¢ By = log(% +1) = % where A is a hyper-parameter (they set to 0.5)



Deep GCNs

* Vanilla GCNs simulate a polynomial filter (Zf:o Qﬁf}) X
of order K with fixed coefficients 6. | |

* On the other hand, Deep GCNs with K layers are proved to be able
to express a K order polynomial filter with arbitrary coefficients.

* The autthors attribute this difference to the success of the Deep
GCNs.




Results

Table 2. Summary of classification accuracy (%) results on Cora,
Citeseer, and Pubmed. The number in parentheses corresponds to
the number of layers of the model.

Method Cora Citeseer Pubmed

GCN 81.5 71.1 79.0

GAT 83.1 70.8 78.5

APPNP 83.3 71.8 80.1

JKNet 81.1 (4) 69.8 (16) 78.1 (32)
JKNet(Drop) 83.3 (4) 72.6 (16) 79.2 (32)
Incep(Drop) 83.5 (64) 72.7 (4) 79.5 (4)
GCNII 85.5+0.5(64) 734 + 0.6 (32) 80.2 £ 0.4 (16)

GCNIT* 85.3+0.2(64) 73.2 +£0.8(32) 80.3 0.4 (16)




Table 3. Summary of classification accuracy (%) results with vari-

ous depths.
Resu ItS Dataset Method Layers

‘ 2 4 § 16 32 64
GCN 81.1 804 695 649 603 28.7
GCN(Drop) |[82.8 82.0 758 75.7 625 495
JKNet - 80.2 80.7 80.2 81.1 71.5
Cora JKNet(Drop)| - 83.3 82.6 83.0 825 832
Incep - 776 76.5 81.7 81.7 80.0
Incep(Drop) | - 829 825 83.1 83.1 83.5
GCNII 82.2 826 842 846 B854 855
GCNII* 80.2 823 828 835 849 853
GCN 70.8 67.6 302 18.3 25.0 20.0
GCN(Drop) |72.3 70.6 61.4 572 416 344
JKNet - 68.7 67.7 698 682 634
Citeseer JKNet(Drop)| - 726 71.8 72.6 70.8 72.2
Incep - 693 684 70.2 68.0 67.5
Incep(Drop) | - 727 714 725 726 71.0
GCNII 68.2 689 706 729 734 734
GCNII* 66.1 679 706 72.0 732 73.1
GCN 79.0 765 61.2 409 224 353
GCN(Drop) [79.6 794 78.1 785 77.0 61.5
JKNet - 780 781 726 724 745
Pubmed JKNet(Drop)| - 78.7 78.7 79.1 79.2 789
Incep - 717 779 749 OOM OOM
Incep(Drop) | - 79.5 78.6 79.0 OOM OOM
GCNII 78.2 78.8 79.3 80.2 798 79.7
GCNII* 77.7 78.2 78.8 80.3 79.8 80.1




