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Knowledge Graph Completion

• Knowledge graph completion

(Bill Gates, Lives in, ??)

(??, the capital of, the U.S.A.)

• Tail prediction: given subject s, relation r, predict object o.

• Head prediction: given object o, relation r, predict subject s.

• Compositional embedding:

embed subject s, relation r, object o into high dimensional 

space: 𝑠 ∈ 𝑅𝑑𝑠, o ∈ 𝑅𝑑𝑜, r ∈ 𝑅𝑑𝑟

learn composition function 𝜙𝑟(𝑠, 𝑜) given dataset Ω
Pr 𝜙𝑟 𝑠, 𝑜 = 1 Ω)

Interpolation Between 

RESCAL and Holographic 

Embedding (HolE)

Impact on Varying the Number of 

Perturbation Vectors

• (Top left) Full interpolation for embedding dimension 32; (Top right) Similar trend for 

embedding dimension 256; (Bot) Training time per epoch for embedding dimension 256

Experimental Results on FB15K

Perturbation with Haar and 

Random 0/1 Vectors

RESCAL #Params: O(𝑑2 𝑅 )

Holographic 
Embedding

(HolE)

#Params: O(𝑑 𝑅 )

Our Contribution: 
Expanded Holographic Embedding 

(HolEX)
• Full interpolation between RESCAL and HolE
• Combines the strength of the two models.


