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Tensor Data: Widely Used High-Order Data Structures
to Represent Interactions of Multiple Objects/Entities
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(user, movie, episode) (user, advertisement, page-section)
facebook

Facebook helps you connect and share with
the people in your life.

(user, item, online-store) (user, user, location, message-type) (patient, gene, condition)
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Traditional methods: Multilinear assumptions
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Tensor Decomposition
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Latent factors of objects in each mode

Oversimplified
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Tensor Decomposition with Time

Practical Interaction Records Pads 1,925 %3
f hz-): count
user | item page purchase| time-stamp
100 25 35 1 23:00/05/06/2010 item
23 21 56 0 20:00/05/07/2010
100 25 35 1 22:10/05/08/2010
(user, item, page, week)

32 33 46 0 23:00/05/20/2010
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Ignore or over-simplify the temporal influences between entit eractions!



Stochastic Nonparametric Event-Tensor Decomposition

Step 2: Hybridize Gaussian processes and Hawkes processes for decomposition
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Step 1: Event-tensor formulation 5 —?
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index time-stamps

(100,25,35) {s1,53...5,,}

temporal (triggering) relationships

Step 3: Doubly Stochastic variational EM
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Sparse GP + Super-position theorem / \
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