N\(r\'\*’coursz on Random Tensor Moée\s
(and relared Jopics)

T. Ta¥ro and Motivahon

Tensers ‘

Ocder -\ t+ensor © Vector ue Rn n= (u;) " n
t

€ln)
\
$62,..., a3
. '\.X'\z
Order -2 +ensar ©  marrix  MeR M = (M'ﬂ
AL
n, ,_J
N XAy x A
Oder -3 +emor: TER' ° 3 T= (‘rgk)
[T
Summarric mayrex: Mo = M. n*n n "3
3 J J! 2
SJMM:.-\—(\‘ Y -4enser T‘J"": ey = Tow - et

C any va‘ra%ot\

Rank-\ mareax: M= uv’ a xa, My = wivy



\‘l‘:: veRr\

lAeR"‘

Rame=\ Yensor : T = uedveow N X ng *N3

e \
LER U/"" T‘gu’ Uivjw
/ e

weR'3

Def The (CP) cmnk of o densor T s e

MA MRS S\AC\O\ wa¥ T caa be
expr‘eésec\ aS e Sum of rane = | {onSys

Ocdes 3 T = Z @W ¢i)

Y

() GIR‘
OdeS 2  ConecdRS  with a1 X fani

W\O\j ‘\'?.f\Sof'S?



Twd MRASONS:-

\) M\ = Wauj Jdata

V'G\\M. Q_'F‘F {
,,Eé

‘>c~\"\ef\'\' cCondtwn

*rem*m,ﬂ\'

¥ Mgwe  expec/hope  data. s (approx)
rank

¥ Wan¥ Yo learn U\N)Qr\dng Structnece (\\lu..

Pcn
Ls low —rank apprex )
Model | (Tensor PcA / Spiked T’U\Sofv
Ooserve T = A v® Z N xnxn
/‘ '\ L Ga N senser
Z N®VRV
SNR

VelK —  planted $i3m\)

wi = In WakAown



(oa\: recover / estmat V

NowR: ocder -2 case 15 sSpiked \J‘.augr

Obbec*'.\\/‘e S WanY 0\\80(('”“"\ Mayx s
() Swnstialy efficieny  (small )

('\'\\) Com()w*\'ck*‘ifo’\c\\\\, e-fficieny (.Fqs-\' ru/\-\-'\w\n.)

1\
SPQ'\\QJ“- carY have betn! PO\?MM{“‘ il

Fowus * Comem‘nbm\ M regno\d

2) Meted of Momants

(oa\: learn o distclowrien D over R
id

me ﬂl)"') ‘aN N D
Yi € \R“

From  Samples, can eshmate

\ 7T momanr E[n]

g~



?,'\A MBOmany E[\aj-r] “~N

fr Ely)-=0,

R CovVariancg Mate\x
3r MO Many E[\,®3] nxn X N

Ex (Gaussan mi x*we}

——

\
Wanewa CRNYRSS }A,)}Az)..., }Ar c R

D'- 3= X+ &
Q 2~ n(o,Th)

= )'\u W.p. P
pa Wp P

Pe WP Pr

Goal: Fiad oy M



= ¥ E = . :
Ely) = ELAYELR)] = D m

o

E[m’] E (x+ 2)(xr 2:3 = Efxx") * E[%%]
I

~
=L+ Z_‘_‘ P: )M}A':r
\Qarn

.Z» P i

XTFirsry 2 momantS acre pot Qnovj\Vt

leara 3
F[f“] N Z) Pi M

p 3”‘ MOMaNt  |S (SOM.IL‘HM&_D epoua\/‘ nFo

M ode\ 2 ( Tenser ])ecompas'&-fo a)




Gwea T = i (u(;)>®3 lA(.‘) G\R‘\

)
Goal: Rcover {u . ““)3

Rbou)Mc\p

® Solutrion(s) to tenser PCA & tensor decemp

¥ Challoge:  mosky  4Rnser problems  ace  NP-hand

® Co MPW\"C Can

¢ RSt low-—rmak  approx

whereas matrrices Wave  SVD,  eigendecomp, ...



