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𝛼𝑐𝑣 , 𝛼𝑠𝑣 = softmax MLPnode ℎ𝑣

𝛽𝑐𝑣𝑢 , 𝛽𝑠𝑣𝑢 = softmax MLPedge ℎ𝑣||ℎ𝑢
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ℎ𝒢𝑐 = 𝜑 GPL 𝐴⊙𝑀𝑐 , 𝑋 ⊙ 𝐹𝑐

ℎ𝒢𝑠 = 𝜑 GPL 𝐴⊙𝑀𝑠, 𝑋 ⊙ 𝐹𝑠
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ℒ𝐶𝐸 = −
1

𝒟
෍

𝒢∈𝒟

𝑦𝒢
⊺ log Φ ℎ𝒢𝑐

ℒ𝑢𝑛𝑖𝑓 = −
1

𝒟
෍

𝒢∈𝒟

KL 𝑦𝑢𝑛𝑖𝑓 , Φ ℎ𝒢𝑠
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ℒ𝑐𝑎𝑢 = −
1

𝒟 ⋅ |𝒮|
෍

𝒢∈𝒟

෍

𝒮′∈𝒮

𝑦𝒢
⊺ log Φ ℎ𝒢𝑐 ⊕ℎ𝒢

𝒮′

ℒ𝑡𝑜𝑡𝑎𝑙 = ℒ𝐶𝐸 + 𝜆1ℒ𝑢𝑛𝑖𝑓 + 𝜆2ℒ𝑐𝑎𝑢
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