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Energy Transformer combines 3 paradigms
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Energy Transformer in practice
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Conventional Transformers vs. Energy Transformer
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Attention energy is low when keys are aligned with queries (and vice versa)
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Anomaly Detection
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Datasets | Split |GraphConsis CAREGNN PC-GNN BWGNN MLP GT ET (Ours)
Vel 1% | 56.849 5 621113 598114 61.1:04 539102 61l.7104 63.0106
P 40% | 58.7190 63.3100 63.04003 T1.0000 b57.5i0s 68.7+04 T1.54101
Amazon 1% 68.513.4 68.7:&1,6 79.8:&5,6 90.9:&0.7 74.6:&1.2 88.6;&0.5 89.3:&0,7
E 40% 75.1;&3.2 86.3:|:1_7 89.5:|:0.7 92.2:|:0.4 79-1j:1.2 91-7:|:O.8 92.8:|:0_3
S rgoo | 1% 71.7 73.3 62.0 84.8 61.0 81.5 85.1.10
S 40% 73.4 77.5 63.1 86.8 70.5 83.6 88.2.10
= Tsocidl 1% 52.4 55.8 51.1 75.9 50.0 64.3 79.140 7
40% 56.5 56.2 52.1 83.9 50.3 68.2 83.5.04
Yel 1% 66.4;&3.4 75-0:|:3.8 75.4:|:0_9 72.010.5 59.8:]:0,4 72-5j:0.6 73-2:|:O.8
P 40% | 69.8.5 0 7614109 798101 84.010¢9 665410 81.94105 84.9.03
Amazon 1% | 741455 88.6435 904409 89.4.03 83.6.17 89.041o 91.9.10
40% |  87.4433 90.5:16  95.8001 98.0404 898110 954406 97.3404
O g | 1% 90.2 90.5 90.7 91.1 82.9 90.0 92.8.1 1
= 10% 91.4 92.1 91.2 94.3 87.1 882  95.0430
T-Social 1% 65.2 71.2 59.8 88.0 56.3 81.4 91.9.06
40% 71.2 71.8 68.4 95.2 56.9 82.5 93.9.0 5




Graph Classification

Dataset
Method PROTEINS NCI1 NCI109 DD ENZYMES MUTAG MUTAGENICITY FRANKENSTEIN
(&fzfq) 785104 V(6.4) 875405 85.9.0.4 V(L5) 82.0.05 ¥(13.7) - 858,405 ¥ (14.2) - i
SYERLS 75.240.4 V(9.7) 84.5405 v(3.0) 874103 80.3+0.4 V(15.4) - 88.3-25 V(11.7) - -
(kcenters)
Spec-GN - 84.8416 V(2.7) 83.6405 V(3.8) - 72.5458 V(5.9) - - -
Norm-GN - 84.9417 7(2.6) 83543 7(3.9) - 73.345.0 7(5.1) - - -
GWL-WL 758,06 v(9.1) - i i 713411 ¥(7.1) - _ 78.940.3
HGP-SL 849, 78 5408 ¥(9.1) 807412 V(6.7) 81.0415 v(14.7) 68.8401 7(9.6) - 82.2 146 i
DSGCN  77.3.9.4 V(7.6) - - : 78.410.6 - - -
U2GNN 80.0439 v(4.9) - - 95.711.9 - 88.5.71 v(11.5) - -
NDP 734451 V(11.5) 74.24, - v(13.3) - 728154 7(22.9) 445,174 v(34.9) 87.9_5+ v(12.1) T7.911.4 v(4.3) -
ASAP  74.2405 v(10.7) 7154104 v(16.0) 70.110¢ ¥(17.3) 76.9.0 7 v(18.8) - i ; 66.310.5 7(12.6)
EvoG - - - : 55.7 v(22.7)  100.0 i i

ET (Ours) 90.3,0.7 £(5.4) 90.1,p1 2(2.6) 90.5;01 ~(3.1) 959,08 24(0.2) 99.8 1(21.4) 96.6102 v(3.4) 98.71¢1 2(16.5) 99.81p1 2(20.9)



