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Graph Data
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Graph Structural Reconstruction
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𝐺 = {𝑉, 𝐸}

Adjacency Matrix:

𝐴 =
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1 0

0 1
0 0

1 1
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Self-correlation:

encoder: 𝑍 = Φ 𝑍 𝐺 = 𝑓 𝑋, 𝐴

decoder: ሚ𝐴 = Θ 𝐴 𝑍 = sigmoid 𝑍𝑍𝑇
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Graph Structural Reconstruction

Self-correlation:

encoder: 𝑍 = Φ 𝑍 𝐺 = 𝑓 𝑋, 𝐴

decoder: ሚ𝐴 = Θ 𝐴 𝑍 = sigmoid 𝑍𝑍𝑇

Issues in self-correlation representation:

1. Islands: ෪𝐴𝑖,𝑖 = 𝑠𝑖𝑔𝑚𝑜𝑖𝑑 𝑧𝑖𝑧𝑖 > 0.5, because 𝑧𝑖
2 > 0

𝑛1 𝑛1

(𝑇ℎ = 0.5)
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Graph Structural Reconstruction

Self-correlation:

encoder: 𝑍 = Φ 𝑍 𝐺 = 𝑓 𝑋, 𝐴

decoder: ሚ𝐴 = Θ 𝐴 𝑍 = sigmoid 𝑍𝑍𝑇

Issues in self-correlation representation:

2.   Symmetric structure: ෪𝐴𝑖,𝑗 = 𝑠𝑖𝑔𝑚𝑜𝑖𝑑 𝑧𝑖𝑧𝑗 > 0.5

(𝑇ℎ = 0.5)
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Graph Structural Reconstruction

Self-correlation:

encoder: 𝑍 = Φ 𝑍 𝐺 = 𝑓 𝑋, 𝐴

decoder: ሚ𝐴 = Θ 𝐴 𝑍 = sigmoid 𝑍𝑍𝑇

Issues in self-correlation representation:

3.   Directed graph: ෪𝐴𝑖,𝑗 = ෪𝐴𝑗,𝑖

𝑛1

𝑛2

𝑛1

𝑛2
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Graph Structural Reconstruction

Cross-correlation:

encoder: 𝑍′ = Φ 𝑍′ 𝐺 = 𝑓 𝑋, 𝐴

decoder: ሚ𝐴 = sigmoid 𝑃𝑄𝑇 , 
𝑃 = 𝑔1 𝑍′, {𝐴′, ℎ′} , 𝑄 = 𝑔2(𝑍′, {𝐴′, ℎ′}) 

Asymmetry between 𝑃 and 𝑄:

𝑛1

𝑛2
𝑛1

𝑛2

𝑛3

𝑛2
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Reconstruction Visualization on Special Struc.
cross-correlation self-correlation
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GraphCroc Based on Cross-Correlation
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More Visualization
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Reconstruction Results – AUC Score

Table: AUC Score of reconstructing the adjacency matrix
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Reconstruction Results – WL Test
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Reconstruction Results – Downstream Tasks

Table: Graph classification accuracy (%) on different tasks
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