A Appendix

Derivation of the data-fitting term of (I2). We make use of the multi-linearity property of the CPD
and rely on re-ordering the summations:

<W Z( <Zw(1)®w(2)® ®w7(‘D),z(1)®z(2)...®z(D)>
r=1 F
M M M
1 1 d D D
=D D D D i Ay ) )
i1=1 ig=1 ip=1r=1
& (d [ (d) u (D) (D)
d d D D
= Zwidr Zid Z 217“ 11 : Z szr iD
ig=1r=1 i1=1 ip=1

= vec (W(d))T (z(d) ® (z(l)TW(l)T @0 Z(D)Tw(D)T))

The derivation of the regularization term of (I3) follows a similar reasoning as for the data-fitting
term:
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