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How to compute Tensor Train Decomposition

TT SVD
Randomized TT SVD
TT ALS
Randomized TT ALS proposal

why Tensor Train Decomposition
of parameters O NIR instead of O IN

fednessof a f
rank of decomposition

dimension size I Iz IN I

Finding a good approximation is feasible

Numerically stable

why Randomized Alternating Least squares ALS

Lack of randomized ALS methods to find

a Tensor Train Decomposition
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Goals

min 11 11
1

I

Non convex problem R R

Instead
R IR

min 11 11
R

I I I I

min It IN hosp r 11

I I IR

R
on

R

I

HOW

Initialize randomly
update one core at a time until convergence
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min I A A Ajiz Tj 11
Aj

Cost O IN to solve Least squares

Randomized Tensor Train ALS proposal

General Randomized Leas Squares
min Ax b 12 Idg min 11 SAX Sb112

Randomized Tensor Train Least_squares
min S A A

T

Aj z SXTj 11
Aj
S is a sampling matrix

y How to construct 52
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with Leverage scores Pi α A I ATATATI
Tthogonal

In Tensor Train case Tbhfate
to

compute P α A i A i T

Still is a challenge

Solution

suppose we have drawn Sj 1 Sj 1 i 5kt 5kt
and now want to draw 8k SK

P 5k 5k 5 jul Sj 1 5kt skti

IP Sk 5k Sj 1 Sj l
IP 5kt Skti Sj_ Sj l
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Sk

a o a o on o n

Ffa men a a

savvy
P 5k 5k syk Syr

Tr Hk Ar i Sk TAI 5k Hyk

where
Hyk Art i Skit Aj it Sj 1

Updating Hyk cost O R

Define
q L i i L i R where L A
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Sample a column uniformly L

Sample a row from L t

Reduce the cost to R2

For any Ee S E 0,1 the sampling procedure above

guarantees that with J 81RY s sample per

Least_Square problem

11 A Ajitz _Xj 11 Hee min 11 A Ajitas Tj ll

The overall complexity

Of rR IE Niog Ij Ij
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Experiments
Synthetic Dense Tensors J 5000 Strials

Real Data J 2000 target rank 5
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Sparse Tensors

Fit vs time R 6 J 16

J 16

4piters

Fit vs Fmples
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Thank you


