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- Tensor-valued time series
- Represent time-varing and high-order interactions

(region, site, weather) (subject, voxel, electrode)  (user, user,location, message)

Tensor structure are evolving through time!




| B Modeling of SFTL

Existing methods: Evolving weights + Static Factors
y;(1) =~ W(t)T (ufl 0...0 u,ﬁr) Too simple!

SFTL(ours): Build functional factor trajtories!
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& s State-Space Gaussian Process

Linear-Cost Functional Prior over Factor Trajactory
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Efficient Online algorithem:
« Closed-form Updates

- Conditional Expectation
Propagation

- Kalman Filter + RTS
Smoother

Streaming Learning on Trajactory States
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RMSE FitRecord
PTucker 0.656 + 0.147
Tucker-ALS 0.846 + 0.005
CP-ALS 0.882 +0.017
Static CT-CP 0.664 + 0.007
CT-GP 0.604 + 0.004
BCTT 0.518 + 0.007
NONFAT 0.503 £ 0.002
THIS-ODE 0.526 + 0.004
POST 0.696 + 0.019
ADF-CP 0.G48 4+ 0.008
ST_[’CaITI T L PO el i A atam |
SFTL-CP 0.424 + 0.014
SFTL-Tucker 0.430 4+ 0.010
MAE
PTucker 0.369 4+ 0.009
Tucker-ALS 0.615 + 0.006
CP-ALS 0.642 +£0.012
Static CT-CP (.46 £ 0.004
CT-GP 0.414 4+ 0.001
BCTT 0,355 £ 0.005
NONFAT 0.341 £ 0.001
THIS-ODE 0.363 £ 0.004
POST 0.478 £ 0.014
ADF-CP 0.449 + 0.006
Stream =

SFTL-CP
SFTL-Tucker

0.242 + 0.006
(.246 + 0.001

Experiment Results
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Thanks.
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