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A 3 4 RVDIM# A& RVASF

Aurg o PyAse T A5 A4S dehle gosA el 10
=

gl wa1, 0o Zp7be-d el fittal &

A7kel A2 RVATE &3l H712E 5 Atk (Escoufier, 1973).
T AT ol 1l 7hh
=75 7T ARPE FHo] w=re= s gt vk 0ol ke 7oAk
a T ARYEY HFETYe AR
SHolth. RVAIFE ol&sto] 4% s Ask= RVDIMDo] A=l
tH(Dray, 2008). RVAlG AlREA] E-o] gk#3l (Singular Value Decomposition:
SVD)E o] &d) dxa8d A approximation) A5 P E 3 2x}E L&t
o]£3te] RVAIT<S RVDIME &3l <44 (permutation test)= 7|RFo =
sto] FARES 5 Aok WHolth
RVAIT= AT Ao o d3s Bol ¥e oA 53 RVAST
= AsPEE] MY FU BT E FEY dHs ddFAste= B ol
Aed ol# e RVAISTS Fde 1
(Smilde, 2009). =¥ RVAIF= MAGel vl 2o 71 20 & 253
dE7He] A4S 7 9 RVAST vl&) € & @S zteth

RVDIM A AAF9 W59 5o 932 @ol worns nzpds 45
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N
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=
<
)
B
N
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o= FAE fFadee glo] BorAgs AnE =53 HAow oadrt
t}. 2 Hox = RVDIMY 4w RVASFE /4 ol &3 =A% RVDIM2S

D & =&olX= RVDIME ol&ato] 420 7os AEsts 22AAs $80 425
2) #7449 RVDIME °]&ste] F429 7Heg AEshs Z2ALE S50 42+
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Aetstazl stk RVDIM™ A %E RVAS s A49r7] A F 719 =
g3 d7te] d#A =% RV, COL RLSASFHE 4t Bt sk},

:

31. ¥ YA JdAAHE

Wb A4udd X, vel 4w

ﬁ

|71 1ol X, Y& x| HuId
(orthogonal rotation)o] ThE2TH= A& EITHF, X=YQ, Q'Q=1)3. o]
o AsPETe] AuAe HEEA o gho] EAlst=H Aol ME v
T AR FHAgdd #e JEE RVATE 2 #to] 1o 7MhETE F
AmPde FpAgo

Aagd Xyt 474 A3 " (nx1) < p, ¢he dHEHER T H
ATkl 7 3IAHF, X(nxp), Y(nxgq). 12 RVAGTE thadh 2ol 4

= I~
gk 4 Qi)

t t
RV(X,Y) = tr(XX' YY) . 3.1)
Vir( XXX X (Y YIY YY)
RVAIGE 0014 14Fole] #e zhed] Xo WS Yo WS 7k A

RVASGe] BAapie xo Yilole] oxAe] 2%l co-interia

criterion(Dray, 2003)¥ < %] @k},

3) Smilde(2009)9] =& =
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COIX,Y)=tr(XX'YY") = tr( X'YY'X), (3.2)

COIgte]l &% F Holge A2 =t & F 9
T g JaAde #HE=2 Gower(1971) ¢ Lingoes & Schonemann (1974) 9

ofsf Al¢td RLSAG = vha3t 2ol Ao + 3l

Vir(XxXtyy?)
Vir (X)) (YY)

RLS(X,Y) = (3.3)

RLSASE RVAFAY 004 1abolel @& 2m, gol 1 Aness =
=]

e % Audde Angol Bru 2

PN
T A

Rl

3.2. RVDIM

Eo|gtRalz A7 X'=(—=)X=UDV, < 25H=A. o714 DE 9

¢_
wfgkel WHAwow AFE (<) A dolth B8 Us 9 (nx1)
QuiE 2 o] Folx (nxr)ddolm, Ad Vi e (px1) DWER o] Fof
A (pxr)@dolt, SolgtEalE A4 (rank)7t m9l X, ol o1% Augd X
o AM(approximation)9HE v WWE Apwoldrh. X o @ Al(best
approximation)= # &A1 FH e AN (A2 Eof, | X-X, [|* & H23h o

w3 2ol Yk 4 ltH(Good, 1969).
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o B tr(X,X/R,R))
RVDIM() = RV(X;. R;) = Vir(X XXX e (R RR))

RVAIFTE ol &3t X ¢ R 9 4#& E3 RVDIMe] 255 R 9 W49

D Azdgd Xo el Solgkis] dAl

2) ili=1p)HA Sl W3] ¥2e RVDIMG) Ak

3) A ol s Bes WHEIH(EE o] 9999):
O X°] Z} detellA /MAlE5 A4 sHrandomization) A 7
@ <3 4 (permuted matrix)oll thal Eo] gt 3] A Al
® =ddde iHA Zol didt RVDIMG) A%t
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4) 1A Foll g pit pE FH

Wz RVDIMR. T AAY 22 W a4k (random value) 52 75+ 1
b; =

999+ 1

5) iAol W3 ol

R4

M

o s AH

ro

ol p <a; °13L pq >0,

d

=
=

dEakE 1R A 5

ol ok

S5)HA GA A RESF p > 0]

X

Rt 5, HelHE

ol

Mgehs TRl girta ¥

Dray(2008)+= 23S =
3 RVDIMo] 7}4 4 23

= = = S = =
8 FAHE g

A = A 2

PSR =] X(nXp)ﬂ- Y(an)g NA =

52 ATAMEEERYH AALE W99
A= & E (fully random matrix)o] 2t 7F483t#F. 28 thd RVAIGTE ZAH o=
53 o] el o9l

RV(X,Y) = . Pd 2
V(p*+2p+ (n—1)p) (¢ +2¢+ (n—1)g)
(3.9

pq 7
V(i + (n+1)p) @+ (n+1)g)
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2] (39S AR e A
o Fe AA= A &

—

52 olgate] RVASE Tl
& ugs7] S8 nAde AnPAE0R) RVAS FAE RVAGTE A

= A tH(Smilde, 2009).

TA4E RVATE RVASTe 2 Al dy dAg Aansde (5, ¥
HE 7o 917)¢l ko] #=A4R 5 33 (positive semi-definite) XX* 2] thzt<

2 BT 0o® wEoRx XX'7F old XX'=[XX'—diag(XX))] 2 o] &3t

ol

tr(XXTYY?)

RV(X,Y), g = B S
\/ tr( XX XX tr(YYYY?)

) (3.10)

RVAG= 091A 1AHe] gt 7HAAIRE =48 RVAIGE Ll daA <
2ol ~1olA 1Akele] e ztal -1 gte 7Fd AFole X9 /HAls 39
AAPE YO MAlE 7o) Aol wknd v S AdAFTE -1 wet

_

34. &3 %9 RVDIM

Smilde(2009)+= 4% RVASTE A5 dHo| nmlo] A& o] o] (microarray)<]
5o disiAgt AEstg oy, 2 AFdAE FAAE A A8s fs
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RVDIM¥} A€ RVAFE 23T Az ¥ $£4€ RVDIM2 59|
gl s Tl dolxl Eed YLK,

X X!=[X.X!~ diag(X.XD]Z o] &3]

tr ()}z:;(itRi R/)

RVDIM(X,,R;) , (31D

mod —

\/W ()ETX;)’;X;)W (R,R/R;R/)

T4% RVDIMS A tiztd s Arste] Agdozx b A5 3 el A
+ U ddd 2aE 2 Aot v 4= Al = aAsta ¥
220 47} WoldEE RVDIMY A% RVDIM oA ol A7 FAE

N 2Ast=d 9golA FLAA v wa) w1z} shrh,
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W 42=9

A ™ Ba 4 ca4 D3y &

RVDIM 0.684 0.439 0.403 0.304

4 d-RVDIM 0.679 0.465 0.417 0.289
W 42=18

RVDIM 0.635 0.620 0.363 0.322

4 d-RVDIM 0.649 0.653 0.362 0.350
W] =27

RVDIM 0.570 0578 0.522 0.265

4 d-RVDIM 0.609 0.611 0.531 0.345
W] =36

RVDIM 0.554 0.55 0.543 0.240

4 d-RVDIM 0.587 0.569 0.562 0.303
W 42=45

RVDIM 0.544 0.536 0523 0.240

4 d-RVDIM 0.581 0.562 0.548 0.330
W 42=54

RVDIM 0.500 0518 0.52 0.203

4 d-RVDIM 0.536 0.555 0.566 0.302
W] =63

RVDIM 0.476 0.452 0.458 0.179

4 d-RVDIM 0.584 0,518 0.523 0.293
W] =72

RVDIM 0.468 0.472 0.485 0.192

4 d-RVDIM 0.534 0.522 0.539 0.290
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ABSTRACT

A study on the selection of the number of principal

components by using modified RV-coefficient

SOYOUNG KIM
Department of Statistics
The Graduate School

Sungshin Women’s University

Principal Component Analysis(PCA) is one of the multivariate techniques
that analyze a data in which observations are described by several
inter—correlated quantitative variables. As the purpose of PCA 1is
determining the number of non-trivial principal components, many methods
to estimate the number of non-trivial axes has been proposed.

In this study, we suggested a new technique to evaluate the
dimensionality in PCA. It is based on a similarity measurement, singular
value decomposition(SVD), and permutation procedures. The
RV -coefficient was introduced as a measure of similarity between matrices
and as a theoretical tool to analyze multivariate techniques. Modified
RV -coefficient can be used in high-dimensional data analysis studies as a

measurements of common information of two datasets. The technique



proposed used the RV-coefficient as the similarity measure between data
matrix and residual matrix of original data.

The simulation study and real application showed that the suggested
method based on modified RV-coefficient is more accurate than based on
th RV-coefficient when the number of variables is lager than observations

(n<p).
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