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TABLE 1
THE PERFORMANCE OF DIFFERENT METHODS ON AMINER DISAMBIGUATION DATASET
’ Our Zhang et al.  Xuetal. Zhang et al. . ) X . .

Name method Component 2018 [1) 2018 2017 [5] DeepWalk LINE  Metapth2Vec  Hin2Vec  GraphSAGE 0 0 20

30 30 15
Ajay Gupta 0.750 0.329 0.568 0.552 0.618 0.370 0.578 0.298 0.684 0.654
Alok Gupta 1 0.690 0.689 0.892 0.590 0.582 0.835 0.663 0.734 0.651 » ® 0
Bin Yu 0.696 0.292 0.431 0.585 0.614 0.490 0.475 0.354 0.490 0.441 10 10 o rh 5
David Cooper | 0.900 0.327 0.737 0.884 0.931 0.737 0.833 0.833 0.931 0.862 0 0 -t 0 .
David Nelson 0.944 0.219 0.750 0.735 0.556 0.353 0.523 0.788 0.635 0.710 o, o "{,\1-_ hd s
Fei Su 1 0.648 0.933 0.630 0.941 0.684 0.721 0.930 0.917 0.948 Lok
Hao Wang 0.604 0.086 0.403 0.557 0.543 0.382 0.400 0.420 0.624 0.192 20 21 -ﬁ*’ - .
Jie Tang 0.982 0.883 0.657 0.522 0.910 0.738 0.432 0.902 0.825 0.741 -30 -30 e -15
Thomas Wolf | 0.860 0502 0.703 0.522 0.352 0320 0357 0.390 0.516 0.710 o , » P .
Yang Wang 0.548 0.118 0.273 0.574 0.409 0.171 0211 0.310 0.443 0.204 e T e e L R e e AL B A
Avg. [ 0786 | 0.507 0.715 0.681 0.680 | 0563 0.606 0.643 0.629 0.678 (a) Ground truth (D Johnson) (b) Ground truth (M Miller) (c) Ground truth (M Brown)

40 40 20

TABLE I 30 30 15
THE PERFORMANCE OF DIFFERENT METHODS ON CITESEEX DISAMBIGUATION DATASET 2 Agasd 2 o 0 At
2, "
’ Our Zhang et al.  Xuetal. Zhang et al. . . X . . 10 10 “ 5 - B
Name method Component 2018 [1] 2018 2017 [5] DeepWalk  LINE  Metapth2Vec  Hin2Vec  GraphSAGE . , . . "..'\.,,:-:'. Y
shale o0 e

A Kumar 0.648 0.392 0412 0.443 0.307 0.367 0.389 0.478 0.498 0.369 10 0 K H . sl L
C Chen 0.442 0.091 0.299 0.437 0.384 0.155 0.239 0.274 0.431 0.248 - . 2m . N e
D Johnson 0.736 0.454 0.745 0.696 0.667 0.487 0.613 0.595 0.590 0.729 e :_- : *
J Martin 0.731 0.512 0.649 0.495 0.481 0.483 0.529 0.567 0.665 0.596 -0 -0 o
I Robinson 0.695 0.360 0.384 0.626 0.369 0.498 0.450 0.507 0.540 0.554 H—_——————— M———— A T w
J Smith 0.889 0.201 0.613 0.824 0.753 0.296 0.671 0.796 0.717 0.657 e . o B
M Brown 0.802 0.368 0.710 0.590 0.498 0.526 0.617 0.729 0.560 0.752 (d) Predicted result (D Johnson,F1:0.736) (e) Predicted result (M Miller,F1:0.944) (f) Predicted result (M Brown,F1:0.802)
M Miller 0.944 0.578 0.730 0913 0.885 0.566 0.621 0.621 0.639 0.895
S Lee 0.602 0.078 0.401 0.573 0.553 0.121 0.417 0.417 0.560 0.411 Fig. 3. t-SNE Visualization of embedding spaces on publications of three different names (D Johnson, M Miller, M Brown). Each color in (a), (b), (c) denotes
Y Chen 0.777 0.124 0.441 0.762 0.770 0.446 0.664 0.665 0.402 0.436 an ground truth cluster which contains publications of a distinct author entity, while each color in (d), (e), (f) denotes a predicted cluster generated by our
Avg | 0698 | 0288 0538 0.646 0561 | 0429 0507 0.547 0.563 0.523 graph enhanced hierarchical agglomerative clustering.

Ziyue Qiao, Yi Du*, Yanjie Fu, Pengfei Wang, Yuanchun Zhou. (2019) Unsupervised Author Disambiguation using Heterogeneous Graph Convolutional Network Embedding, IEEE International Conference on Big Data,2019.
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TABLE II: Results of Clustering - 1001
oty A) 3. 754

Dataset DBLP IMDB YELP 504
Metric NMI ARI NMI ARI NMI ARI 1
DeepWalk 0.735 0.616 0.023 0.015 0.260 0.279 °]
Metapath2vec 0.864 0.899 0.096 0.091 0.261 0.282 ]
RHINE 0.866 0.902 0.055 0.036 0.342 0.351 =50
GraphSAGE 0865 0912 0.128 0.135 0.396 0.433 s s 100 - e s o : s s I . " i 7 o
GAT 0.855 0.897 0.114 0.113 0.413 0.457
HAN 0.900 0.933 0.136 0.144 0.413 0.458 (b) GraphSAGE (Author) (¢) T-GNN (Author)
HetGNN 0.891 0.939 0.131 0.139 0.403 0.440
T-GNN 0.916 0.955 0.145 0.152 0.420 0.484 1001

754
501

TABLE III: Results of Multi-class Classification

254

Dataset DBLP IMDB YELP 01
Metric(F1) Micro Macro Micro Macro Micro Macro 1

_so4
DeepWalk 0.905 0.896 0.478 0.473 0.703 0.660 754
Metapath2vec  0.922 0.918 0.505 0.509 0.705 0.660 ———— e P s
RHINE 0.927 0.920 0449 0448 0726 0.676 e e e e e ‘
GraphSAGE 0.962 0.943 0.583 0.584 0.739 0.748 (d) Metapath2vec (Paper) (e) GraphSAGE (Paper) (f) T-GNN (Paper)
GAT 0.967 0.958 0.543 0.542 0.744 0.758
HAN 0.979 0.971 0.596 0.598 0.746 0.759 Fig. 7: t-SNE Visualization of representation distribution of authors and papers learned by three different graph representation learning
HetGNN 0.983 0.979 0.594 0.593 0.730 0.753 methods: Metapath2vec, GraphSAGE and T-GNN. (a), (b), (c) denotes the author representations learned by these three methods and (d),
T-GNN 0.997 0.996 0.608 0.609 0.760 0772 (e). (f) denotes the paper representations. The four different research areas which authors and papers belong to are colored differently.

Ziyue Qiao, Pengyang Wang, Yanjie Fu, Yi Du*, Pengfei Wang, Yuanchun Zhou. Tree Structure-Aware Graph Representation Learning via Integrated Hierarchical Aggregation and Relational Metric Learning, The 20th [EEE
International Conference on Data Mining (ICDM),2020.
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TABLE III TABLE IV
RESULTS OF RESEARCHER CLASSIFICATION. RESULTS OF COLLABORATING PREDICTION. 1K = 1000. 0o
0.90
X m RPTy m RPTy., B RPTw
Proportions(%) 10/10/80 20/10/70 30/10/60 Number of links 1k/1k/10k 3k/1K/10k 5k/1k/10k RPTwey N RW” €
Metric(F1) Micro Macro Micro  Macro  Micro  Macro Metric(F1) ACC F1 ACC F1 ACC F1 0.85 0.8
Doc2vec 0.781 0.759 0.799 0.780 0.804 0.787 Doc2vec 0.764 0.240 0.767 0310 0.778 0.363
Metapath2vec 0.760 0.733 0.769 0.743 0.784 0.763 Metapath2vec 0.778 0347 0.794  0.391 0.796 0416 0.80 0.7
AHNE 0.790 0.770 0.811 0.786 0.810 0.797 AHNE 0.796 0483 0.809 0506 0.816 0.508
BERT 0.815 0792 0824 0805 0838 0825  BERT 0785 0378 0799 0520 0805 0543 075 0.61
GraphSAGE 0.800 0777 0812 0795 0820 0808  GraphSAGE 0.777 0308 0781 0477 0795 0.482
RGCN 0.835 0.818 0.838 0.823 0.841 0.825 RGCN 0.811 0502 0833 0.608 0.841 0.640
0.70 05
RPT (fb) 0827 0805 0848 0833 0832 0837 pp (gp 0805 0624 0827 062 0828 0.633 Micro-F1 Macro-F1 AuC F1
RPT (e2e) 0840 0824 0850 0835 0855 0840  ppy (o3¢ 0.829 0623 0840 0.641 0860 0.674
TABLE V (a) Researcher Classification (b) Collaborating Prediction
RESULTS OF TOP-K RESEARCHER RETRIEVAL 1.0
K | 5 10 15 20 0.9
Metric Pre@K Rec@K Pre@K Rec@K Pre@K Rec@K Pre@K Rec@K Pre@K  Rec@K Tos
Doc2vec 0.278 0.041 0.152 0.099 0.107 0.131 0.088 0.154 0.076 0.171 g
Metapath2vec  0.506 0.076 0.259 0.177 0.189 0.235 0.153 0.272 0.131 0.299 =07
ASNE 0.514 0.077 0.288 0.192 0.198 0.244 0.159 0.279 0.134 0.304
0.6 —— RPT
BERT 0.594 0089 0299 0205 0195 0246  0.049 0272 0124 0291 Without Pre-training | 4| 7 Without Pre-training
GraphSAGE 0.722 0.104 0.389 0.253 0.252 0.304 0.191 0.333 0.158 0.355 0.8 0.3
RGCN 0.757 0.106 0.480 0.288 0.322 0.352 0.246 0.386 0.201 0.409 2 4 6 8 ElpoocP:-z 14 16 18 20 02 4 6 8 Elpoocfiz 14 16 18 20
RPT (tb) 0.597 0.090 0.337 0.217 0.231 0.273 0.182 0.309 0.154 0.337
RPT (e2e) 0.787 0.106 0.525 0.309 0.357 0.381 0.275 0.421 0.226 0.447 (a) Reseal’cher C]assiﬁcation (b) Collaborating Prediction

Ziyue Qiao, Pengyang Wang, Yanjie Fu, Yi Du*, Pengfei Wang, Yuanchun Zhou. Tree Structure-Aware Graph Representation Learning via Integrated Hierarchical Aggregation and Relational Metric Learning. The 38th IEEE
International Conference on Data Engineering (ICDE 2022). Under review.
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| WNISRR | FBI5K-237 | NELL9% |  DDBI4

Method IMRR MR| Hit@3|MRR MR} Hita3|MRR MR} Hit@3|MRR MR/ Hit@3 Sy e o A ST .
‘(3 ,‘ Pt :‘*D ,‘18 :“‘b ,“3 *‘b

ComplEx |0.840 2.053 0.880[0.924 1.494 0.970(0.703 23.040 0.765 [0.953 1.287 0.968 oo e |
SimplE  |0.730 3.259 0.755[0.971 1.407 0.987|0.716 26.120 0.748|0.924 1.540 0.948 (a) WNISRR (b) FBI5K237 (c) L-TransE
RotatE 0.799 2284 0.823(0.970 1.315 0.980]0.729 23.894 0.756|0.953 1.281 0.964
RGCN  [0.823 2.144 0.854|0.954 1.498 0.973|0.731 22.917 0.749]0.951 1.278 0.965 . . —
{TransE |0.780 1755 0.018[0.932 1.970 0.952]0.710 16.654 0.766 [0.936 1487 0.057 !
i C-TransE_[0.813 1.648 0.933(0.943 2.281 0.962(0.793 9.325 0.831(0.964 1.184 0.969 ! o —"

[ i DistMult | 0.865 1.743 0.922]0.935 1.920 0.979)0.712 22.340 0.744|0.937 1.334 0.958 | :
' L-DistMult|0.955 1.134 0.988)0.967 1.174 0.988/0.852 2.271 0. 914|0.972 1.097 0.991 l (d) WNIERR (e) FB15K237 (f) £-DistMult

Fig. 3. The performance of model variants for (a)C-TransE and (d)£-DistMult on
WNI18RR dataset. The performance of model variants for (b)L-TransE and (e)l-
DistMult on FB15K237 dataset. The performance of various L for (c)£-TransE and
(f)L-DistMult on WN18RR dataset.

Ning, Zhiyuan, Ziyue Qiao, Hao Dong, Yi Du, Yuanchun Zhou. “LightCAKE: A Lightweight Framework for Context-Aware Knowledge Graph Embedding.” Pacific-Asia Conference on Knowledge Discovery and Data
Mining(PAKDD), 2021,.
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