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SVD

* SVD = Singular Value Decomposition = & F{E &
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SVD

o U: EFREERSIARRE
o D: HREHBRNBELR
o V: AR REERIIAMAIZER
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SvD B1EH

o ATAEMR SVD? MEKEL
o XMELGIT AN ERIER

o EMADDHT (PCA)

o L&)
o FEANINACRIN FH

o FEEITN
o MEfEHE
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SVD 5 PCA

e PCA: [EFAFINBZFE I E RIS S E
o BEIIMIE
o BEHIEEME X, RIZEEHTHOME
o HMEMAEREV = X'X
o XA ZERMERITIEEME V = TATY, PCA Hfr (R
REFT+
o ITE PCABR S =XT

o SVD AIBUR KB X—itiE
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SVD 5 PCA

o R1Z X EFH{TSVD O X = UDV’

o MMHESEMEYV = X'X = VDU'UDV = VD2V, Frld
[ =V,A=D?

* PCATSS S=XI'=UDV'V =UD
* PCA RBRTFEV B, BORTFEUD F
o BRTIHEMTHE X'X, BEERNTRBERK
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SvD 53

e X =UDV' AEUEFERE, vV ARLT=
R EIDEE 54

B=(X'X)'X'Y =VD2V'VDUY = VD 'UY
o BIEE
§=XX'X)"'X'Y =UDV'VDU'Y =UU'Y

EFR, UU=I11BUU #1!
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HES LI

SVD BETIEKRENIEE

JLEERAERNRIZITEREE (R, Matlab/Octave,
Numpy/Scipy, Julia F%) #IEH T SVD RHIAEREE

RAA svd()
FEROWRSETEELEEIEE SR, sVvD WITERIEAKR
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HES LI

o REITERENER
o RHE—MoaRe/araE CAta?)

X U D
= « N\ x [
pxp pxp
nxp

o R R AR P A IRR 451

nxp
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ARPACK/rARPACK

e ARPACK
(http://www.caam.rice.edu/software/ARPACK/)
o —EF FORTRAN RERARHEE, REBEREIEE/ HERE
ol

o RUERREFRKO—EBAHFHIEE IR E

e rARPACK (http://cran.r-project.org/web/packages/
rARPACK/index.html)

o R X ARPACK Fy— it

o IRMRE eigs O ITEIAFHEEDHE, svds(O HEED
SVD

o ¥ R IFIRERINAERE CIFRAERE. WERFAERE) T

o F)FE BLAS INZE/FHITioE
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svds(x, k, nu, nv)

. 5%

o x: 1T SVD RIVFERE, TIAEEAER matrix). XNIRFEFE
(dsyMatrix) S ERAEFE (dgCMatrix)
o k! BUHENTRERE

o nu, nv: HITENL/ATREOENE
o IR[EME—FIF

ou, d, v: (B FRENEL/EFTREE
o nconv: WHNFREKE
o niter: EMRE
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svd[dense]-
trlan.svd[sparse] -
irlba[sparse] -
irlba[dense] -
propack.svd[sparse] -

BLAS

Default
OpenBLAS

svd[dense, value-only]-
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propack.svd[dense] -
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* SVD ERMNMELE T EIRH T — M BREADEDT A

X U DV

R
X
X

rxr rxp

nxp nxr

o HEH N EREFREBEN, X ~U,D,V/
o E—EROENT, SFELEHN - WERT “BR" ©
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AR RTINS Bt

o FEFERY r BMEIL, FN TR r DERD N EIRHITREL
o B r NERDRIF DR U, D,

o AL FA rARPACK RITE—ENFREMME, BRITE
BEFHNAFTENERD
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NH: B&EYE

o EE (1000 x 622)

pid=33844&bid=40

://www.bjcaca.com/bisai/show.php?



NH: B&EYE

o r =5 ([E4ELt 1.3%)

R & KAAE4E 544 SVD 5 46 1% 4k & %



NH: B&EYE

o r =20 (FE4ELL 5.2%)

-
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NH: B&EYE

o r =50 (FE4ELL 13%)
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NH: B&EYE

e r =100 (FE4ELL 26%)
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Sl S

o MBI T REFERIERD TR, HENRKEFHITHH
o HERS

e 1 H22 HBE3 B4 o
BFR 1 1 ? 3 2 e
FRF2 3 5 ? 9 e
AF3 2 4 ? 5 e
FAF 4 2 2 1 3 s
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FEFERNE
- ERfES
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Sl S

o TERE

o N EEERARFERENSHEF
o FRERRE R A LUBEE X LS BHITER

I:l/|_;

e Rahul Mazumder, Trevor Hastie and Rob Tibshirani (2010)

min (X - Zi;)? subjectto || Z]], <7
Observed(i,j)

o REITE svD #HITER, KEREEHIFER Z
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e softimpute FRH4E
o LETEHRAENER x
e softImpute(x, rank.max, lambda) L EEEY

e complete(x, fit) #hNEE[E
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o SVD ABE— P EAMNEME{HITAR
o ST HRNZHTTAR ZEHER
o REFENTIMS R

o FEREANERVIRICELAL
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