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(user,user, message) (city, road, population, period)(item, group, site, device)

Regular Tensor Data

• Multi-dim array for high-order structural data

Traffic FlowOnline AdsSocial Network

Entry: (index1, index2.. )-> value   Interaction of multiple objects

integer coordinates!
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Regular Tensor Decomposition

Low-rank factors 
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Continuous-indexed Tensor

• More general data form for real-world case

(latitude, longitude, height, time)

Tensor indexes : continuous & real-valued number!
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Formulation of FunBaT

• Tensor entry  Tucker-form interaction of latent functions
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Formulation of FunBaT

• Assign Gaussian Processes(GPs) prior to latent function  

• Apply State-Space Gaussian Processes(SSGPs) to efficient representation
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Joint Prob. and Inference

• Joint prob., and approx. posterior:

• Linear-cost Inference with messege passing and Bayesian Filter + Smoother
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Numerical Results: Synthetic Data
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Numerical Results: Real-world Data



10

Learned Latent Functions



Thank you!

Q&A
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