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Spectral clustering using random matrices

SHIORI IBARAKI'!

The spectral clustering is known as one of methods for clustering by using
kernel technique. In this study, we shall show a method of improving spectral
clustering by removing the noise from data with the theory of random matri-
ces. We will use the Gaussian kernel and estimate the noise since the spectral
distribution of Wishart matrix is equivalent to one of the matrix constituted
from inner products of Gaussian kernel.

1. 0D O0d

goboooooboooooboooooooooooooobo,0bbo0oboobooooDooboo
o.0o00ooooobo,0o0oooooooboboooboobo 2000000000, 0000D0O
goboo K—-0oOoooob. k—=obooooooooooooobooooooooo,
gobooodooooooo,oboobcooobobo0ooooboocooooboo0ooboobooooDooo

f10000000000000000000000O

Graduate School of Humanities and Sciences, Ochanomizu University

Vol.2010-MPS-81 No.39
Vol.2010-BIO-23 No.39
2010/12/17

goboo.ooooooboooooooboo,0o00bbo0obobooboo0ooboooooDo
gooboooooooo,0ooooooooboboooobooobooooooooobooon. Do
gobooooooooooobooobo,oobooo0oobo0ooooboooobooboobooooboo
goboo,b0oo0oobooooooobooooboooobooooooooDo.

2. 0O0OoooOoaod

0o00,00000000000000DO0000000DO0,00000000 Wishart
oooooooo.

2.1 Wishart 00O

O0oooUoO N(o,l))OOOUOOOoooooooooo»nx pOOO0 CoOOO. O
oooogogg ccod

s=lon (1)
n

O0000O0nx nO0O0O0O0O0O0OO SO Wishart JOOO0O. p/n=A000000,
n—oo,p—oo0000000,Wishart OO SOO0O0O0000000, Ain <t < Amas
gobodooobcoooboooooooboooooooboa.

N R W Y PR )
plt) = L YT Zm) ey 7 ©)

O0,00000000000000000 Marcenko-Pastur OO0O0OOOOOO.

22 0000000

00000000000 -, 0000000000 k(z,2')0 2,2’ 00000000
oobooooooo

k(z,2") = ¢(x)" p(a) (3)
JgdobooobO.0bboo0obobooobbOoobo,booooboooooa
k(z,z") = exp(—f|z — 2'|]%) (4)

0000000000000000,000000000000000000000000
00.000,| 0000000000 20000,8€eRO00000000000.
00, Wishart 000000000, 00000000000000000000000
00000000000000000000,00000000000000000000
0000000000000 Marcenko-Paster 00 000000000000000.

(©2010 Information Processing Society of Japan



IPSJ SIG Technical Report

3. Jooboooooboooboo

goboboooooobooooooo,0o000oo0ooboboobo0oobo,00b00o0o
gobO,00b000o000boooboooboobooboobooobO. bboOo,b0b0000
g200000000000,000000000200000.000000000O0O
gooboooooooooooooo. oboooobooboooobooooobooooobo,o
gobooooooooooooooooobooo,oooooooooooboobooooDooboo
gooboooooo.ooobooo,0oboooooo.

min Z Ki(Bi - 8;)° =2"BPB, B =+1 (5)
2J

0D00,PO0DO0AD A=Y Ky;000,P=A-KOO0OOO.30200
00000000000. 0000000000000,0000000000000. O
00,00000000000000000000000,BAS=10000000,00
000000000000C0O0. 0000,000000000000,00000000
0000 1000000000000000000000,0000 2000000000
0000000000000000000000.

4. 0D O OO

gbooooboooooooobooooobooooooooooobooboooOoDo
gooooooo.
(1) 0DO0O0O0ODLOUOO0OOO0O0UO0OO0O0D KOoOoOO,ooooooooooo.
(2) 0D0OO0OO0OO0ODOOOOOO Marcenko-Pastur 000000, 00000000000
0000000000. 00000000000000,000000 K'0000

oo.

(3) 00000 K'0000000000000000,00000000000000
oo.

5. 0O 0O O

gl1ogooo,0o0o0boocooooooo 2000000000, 100 3000, 20
g2000,006800000000000000C00. 00DOO0O00O0OOOOOOODOO
uob200000000404.

Vol.2010-MPS-81 No.39
Vol.2010-BIO-23 No.39
2010/12/17

L
2 4 6 8

02 0000000 Marcenko-Pastur 00
Fig. 2 histogram and Marcenko-Pastur

01 0000000

Fig.1 s le dat
e sample cata widistribution

038 ODOoooOooooo
Fig.3 with reduction

04 0D0OO0OO0OO0OOOO
Fig.4 without reduction

5.1 ODO0OOOO0OoOooOooon

0000000000000 000000000D0O0 Marcenko-Pastur 000000
goboo,020000000.000000000000000O0O0DOOODOOOODO
gobo,00b0o00o0ocoboooooboobobooobooobobo. oooboooo,ooo
goooooooo2rooo0o,0oooooooboooooooooooooboobog, o
ooooooboooobooooo.

5.2 0O O
0300000000.0000,000000000000D0UO0UODOODODO (O49)
goboo.o30,0000b0o00o0obooobooooboooooboooooooDo.

6. O O O

goboboobobooodooooboooooooooooobooOoboOooooobooOoOoboOoooooDooo
ocooooOooOOO0o0o0o0o0ooooooobo. 0000000000, Marcenko-Pastur O
oboodoooboooboooooboooboooooog.

(©2010 Information Processing Society of Japan



