Heterogeneous Graph Transformer
with Poly-Tokenization

Zhiyuan Lu, Yuan Fang, Cheng Yang, Chuan Shi

o

D = o 1

. o SMU

| J & {} A

2\ W /S E A M M A SINGAPORE MANAGEMENT
P e 1TV

% P % S Beijing University of Posts and Telecommunications UNIVERSITY

S

-BYEERENBFILRE -

In the Proceedings of tI88rd International Joint Conference on Artificial Intelligence.



Background

Graph Neural Networks Graph Transformers N
> " Y/ €Y/ ’ ” © \ e \Wala )l I L 1 ’ r n 1 D!b \ ’
Q L{‘QI‘{Q do o - ooon(whﬂm)sls/Qo 7@5@@
Message passing function Fully-connected selfittention
ninininieiniiniiniy ) (fo-----ooor )
| [ Message Passing ] ! :[ Graph Transformer ]:
— i—* Predictions —*E :l—r Predictions
: 1-hop aggregatinni : i
: _____ l'__hfp_agfre_ga_tiin: : attention J|
A Limited expressive power A Stronger expressive power

A Oversmoothing problem A Alleviate oversmoothing



Background
Heterogeneous Graph

HGs are powerful for representing complex +wakld networks (e.g., academic networks, social network:
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Motivation
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The Overall Framework

The polytokenization mechanism
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(a) A heterogeneous graph (b) Poly-tokenization: three types of token (c) A transformer block

Figure 1: The overall framework of PHGT.

XL



Node Token
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(a) A heterogeneous graph

Z

—_—

Structure
Encoder

—©

Node tokens

7

1
H [node]

~

We sample a subgraph around the target noc

and convert each node to a node token




Semantic Token

X Sample metgath instances according to a

OA ! ‘@ pre-defined metagath set.
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Global Token
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Clustering

X Summarize nodes with similar structure
and semantics into a cluster.

x Eachcluster is converted to a global token.
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Heterogeneous Node Classification Experiments



