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Introduction
BERT-CT （ICLR 2021）
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Maximize if 𝑆ଵ = 𝑆ଶ

Minimize if 𝑆ଵ ≠ 𝑆ଶ

SimCLR （ICML 2020）



Introduction

𝐿௚௖௟ = ෍ − log
exp (sin(𝑧௜

ᇱ, 𝑧௜
ᇱᇱ)/𝜏)

∑ exp (sin(𝑧௜
ᇱ, 𝑧௝

ᇱᇱ)/𝜏)ெ
௝ୀ଴

ெ

௜ୀ଴



Preliminaries

Graph Representation Learning
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Motivation

现有的视图生成策略忽视了图的演变和分布。直观地说，图是由节点和边依次创建而成，
观察到的图是这个过程的快照。因此，未连接的节点对有可能在未来形成新的边。
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平均结果中的排序倒数，表示待推荐的项目
是否放在了用户更显眼的位置，强调“顺序性”



Solution



View Generator

Solution

𝐺 = (𝜈, 𝜉)

𝜉ᇱ =

𝑃(ଵ,ଵ) ⋯ 𝑃(ఔ,ଵ)

⋮ ⋱ ⋮
𝑃(ଵ,ఔ) ⋯ 𝑃(ఔ,ఔ)

, 𝑃(௜,௝)~𝐵𝑒𝑟𝑛𝑜𝑢𝑙𝑙𝑖(𝑊(௜,௝)),

𝑃 = 𝑠𝑖𝑔𝑚𝑜𝑑
𝑊 − 𝑋௚

𝜏௚
, 𝑋௚~𝑈 0,1 , 𝜏௚~𝑝𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟 0,1

Edge Count Loss：

New Edge Loss：

𝐿ୡ୬୲ = 𝜆୥ ȉ 𝜉 − ෍ 𝑃(௜,௝)

௜,௝

𝐿୬ୣ୵ = ෍(1 − 𝐴(௜.௝)) ȉ 𝑃(௜,௝)

௜,௝𝐺ᇱ = 𝜈, 𝜉ᇱ = 𝐺(𝑊)



View Discriminator

Solution
Graph Encoder

𝑑జ = 𝑓 𝐺     𝐺௚和𝐺௣
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, 𝑀𝑎𝑥𝑃𝑜𝑜𝑙({𝑑జ|𝜐 ∈ 𝑉}))

𝐿௖௟௙ = −𝑦ீ ⋅ log 𝑝ீ − (1 − 𝑦ீ) ⋅ log 1 − 𝑝ீ = − log( 𝑝ீ)



Experiment
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𝐼 𝑓 𝐺 , 𝑓 𝐺ᇱ = 𝐼 𝑓 𝐺 , 𝑓 t 𝐺 , t ~𝑇

What is a good graph representation?

𝐼𝑛𝑓𝑜𝑀𝑎𝑥: max
௙

𝐼 𝐺, 𝑓 𝐺

The Mutual Information Maximization Principle. The target of GCL

Graph Information Bottleneck

𝐺𝐼𝐵: max
௙

𝐼 𝑓 𝐺 , 𝑌 − 𝛽 𝐼(𝐺, 𝑓 𝐺 )

Supervised learning

Self-supervised learning



Think

Improv.oursLightGCLXsimGCLSimGCLNCLSGLLightGCNNGCFMetricDataset

4.57%0.08920.05960.08530.08510.08470.08450.06270.0584recall@10

Yelp
1.83%0.13370.09920.13020.13130.13080.12790.09960.096recall@20

7.06%0.07280.05960.06780.06710.0680.06810.04920.0444ndcg@10

4.81%0.08710.07280.08230.0820.08310.08220.06120.0568ndcg@20

2.22%0.13840.1160.13540.1330.13230.13480.11240.0974recall@10

Gowalla
2.05%0.19410.16950.19020.18790.19310.19280.16160.142recall@20

2.63%0.11310.08270.11020.10790.10640.10580.08980.0776ndcg@10

2.44%0.13010.12340.1270.12490.12560.1240.1050.0915ndcg@20

2.38%0.09450.05660.09230.09010.08240.08690.06330.059recall@10

Amazon
1.84%0.13820.08420.13570.13440.12110.13160.09830.0931recall@20

4.23%0.07630.05240.07320.07130.06430.06890.04980.045ndcg@10

3.56%0.09030.06570.08720.08560.07980.08340.06120.0562ndcg@20


