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Tensor Data: Widely Used High-Order Data Structures
to Represent Interactions of Multiple Objects/Entities
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Tensor Decomposition

* Tradifional methods: Oversimplified multilinear assumptions
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Interaction Records
= (FAPAE) 1/0
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Problem: Overfitting Risk
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Interaction Records
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N output

Assign spike & slab priors over each NN weights !
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Interaction Records
Pl
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Solution: Build a sparse BNN! UJZ Assign spike & slab priors over each NN weights !
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Online moment-martch for Streaming inference

Classical ADF:

» streaming update for BNN weights & involved factors
* Infegrating entries one by one via moment matching

model evidence
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For tractable model evidence/analytic posterior update:
 we use delta method

. Expand the BNN output at the mean of U and W (Taylor approx.)

fw (xi,) = fepwy) (B [Xin])+|gg (1, — E [’nn]b
Eliminate when take expectation

II. Get approx. of first & second moments of BNN output

Ap = qu::ur [fW (Xi?l)] N fE[W] (E [Xiﬂ‘]) PM QCur(') — N( |an7 ﬁn)

/671 — varqf::ur (fW (Xin)) = g;;l,— diag (F}/ﬂ’) &n

lll. Tractable model evidence & analytic form update with ADF

Zn — Eqm(W,Z/{,S) [(I) ((Qyin o 1) fW (Xin))]

N (Qyin_l)@n
Nq)( V1t Ba ) D6
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Spike & Slab priors: repeated approx. & refinement

o Approx. in exponential family: Gaussian + Bernoulli

p (wmjt | Smjt) x A (wmjtﬂ Smjt)
— Bern (Smﬁ ‘ iC (pmﬁ]) N (“wmjt ‘ M?njtj U?njt)

Select posterior prob of each NN weight
<0.5: unselected <=> sparse

« Update with standard EP : analytic form

« Refine it after processing all entfries in a coming batch
to Impose the sparse inducing effect
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Thanks for attention
Q&A time

Presenter's email: shikai.fang@utah.edu



