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FAE (biplot)= o] YE AP Y (two-way data matrix)e] FF &
aejzol EA0] ehlo} 0|89 BAE Aslel thi 29z B4
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402 59 & gt TALAS Bhol) Axhus Wa0s) BLEsF ohd
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21 Gabriel (1981)2 28& Agksl=t] LB E o|}37|= 3Tk A
Choi (1991)7} FLEE & x202 47891, Biplotg Fdxet 22 AL 34y
3] (1993, 537 Tl A Agolew, SANEY 7Her FEr <
Zzaack AT UL g8 A5 sfAo] IJE EAFE AL
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2. YA A ZJEH ] &
2.1. PP x 9 27
Yt o 71 42 n3 pol o]YE A5 PP S

riln T2 - Zip

Tl X1z - Tp , )
X=(@y)= . . | o], i=lLeami=1...,p

Tnl Tp2 - Tpp

E]' 6_]';(]' 'g'_— IA'E]'LHL L—TE"] E“E‘ Q—PJ = Z:l_ x”/n:% H /‘Hi—or' X]—_‘E_,_‘éﬂ
42 Y = (% z.;)2F AL olw] A4 (rank) rQ AE P Y] v A X E3)
(sigular value decomposition)+= T3} Zt}.

Y = UD,V'
r
= Zuk)\kvfc
k=1

T

= D WALV, (2.1)

k=1

AZIA, 17t nx rF px rBE U = (uy,...,u) V = (vi,...,v)E F
¥ & ek 2a vy a3, gy E Dy = diag(hy,.. ., A)E A > 2
A > 0BAE e A ANE HAR4R 31 ow, 0<m < 19|tk
Dy = DyDy™™& BEIEE T2 o] H )AL

Y o=diag(A\?, ..., A" DY =diag(A\]T™, .., A ™).
a3, 277k n x r p x rYEE 47
A= (wA",...,u\")=UDY (2.2)
o|a,
B=(vi\{™™,...,v,AI"™) = VD™ (2.3)

2} skzt. olulf, 4 (2.1)9] WA X Ee = RSt 2ol AR (factorization) R
23

Y = AB. (2.4)
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du Toit 5 (1986, p. 108)-2 o]& u|A A x| A3 (singular value factori-
zation) 2t SFQTh 4] (2.4)9 oYX 2L Y A5 29 ZAHE AR =
et 2ok

Yio) = A B

A7|A, Apst Bpe B ez a® = (uAPup ), (@ = 1,...,n)
= (AT A, (G = 1,..,p) 8 A7 2 3717 nox 2013 p X
FPo|r}. Gabriel (1971)2 F FE A9 BpyE FEEE AT A (fac-
2} stk ) Yol olg AR vel SAHES Ao ARG
% (goodness-of-fit of the approximation)

(2)
b;
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fit=0F+ X+ 22/ N (2.5)
k=1

ol oaAl &3t} (Gabriel, 1971; Jolliffe, 1986, p. 78; du Toit 5, 1986, pp.
107-127). A, A (2.5)2) 2ARPEE AAR0] e oY FYES] Aol
2 4 ok

o], 4 (22)8 (23)o04 44 m(0 < m < 1ol we} 2] 7A BP=7}
AL 4 gtk Gabriel (1971)& m = 0,1/2 281, 12 Al 71X A3 A] FE=
2732 itk m = 09 A$E “FARPEE" e, ol 7P HEF
PFPr g ZAEBA (principal component analysis)2] 42-& 71 Q= 3
Azolty. 2, m = 1/29 A$E “APE S (symmetric biplot)” et FE 51
Attt E3], m =07 m =12 ALE 2 (2.4)9 AR (factorization) Tl
A “‘GH'RER e “JK'PEx 2t a1

o 71 He YT Bl ohUjet shbe] 2ol BEA9} el B 3
B8 YehiE BRI FAERA, QAEA, R, AR EEY S 9
o} WzolA A7E 4 Aok (84, 2006).

YARLEE W Aolol L o] i AE, g FL WA WS
ARk Ao glon, JKBREE Wao) B M7k ALE S0 vh$ 7}
QA BRG] Wl A0l £% oleig wsh ATk Wekd, & APlNE %
HRF AN A7 2 FYRHLEE ol G,
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AHE StE 5 9t AHS D QAW 8% ArclNE 40l FE £
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(DA 1] K7 27 231 E2 283

(DA 2] 2 WAE 718 77k S S 2he 2R g3d
[9A 3] 28 S AL

(7] 4] [SA 2] [DA] 3]& EFo] doiutA] ok wf 74A] w53t

ol i, ¥R 4 K& 27 A =HE A7 $)8) Sharama (1996, Pp- 221~
232)€ AAF WA U2 FH £8 KN 27 29 2 F1 27| A=
Hoz AAA YPANXMY 24 F4E A AT

AAA 2N 9dAE, $R97, 494, F7dE, k= (WARD)

A7 5 B Yol Uk B AN 9AR 2 5 A RaHoR 4
25 F7A, FHDB, F=ADL AHgso] ZRARAL ST,

o
\

T ¢~ KE 2R3 oz F7AlF EFAXZ (root-mean-square
standard deviation; RMSSTD), WHLE R? (semipartial r-square; SPRSQ), R?
(r-square; RSQ), CCC (cubic clustering criterion), pseudo-F (PSF), pseudo-t2

(PST2) So] gt
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AR 3ol RMSSTD+=

Xk — Xl

keC;
p(N; — 1)

oz UEhfo] AT, o374 pi We] &, Ny idA 24 GO WA &, Xps
AR FH Coll F3 A= AA (k= 1,2,...,N), Xix 838 24 ColA 3
doltt. AEHY HAL T4 HelXe E@X*OMOF o2 RMSSTD3to] 2
ofof gttt whebA TR Fof =& RMSSTDY & 284 §3% ZA47t
HAAT= oA HeH = 2R 5 AT + At

AlF el AT AR 7IE o3 R2% Th3t el Fejd
SSs
S8,

Al (2.6)91A4] S8+ AAAFE, SSu= Y (within-cluster) AlF&, SSp+&
TA7} (between-cluster) A1 G g0 2 thS 3} o] FAHATE

R? = (2.6)

S8 = > Y (X - X)Xy - X) (2.7)

= 88y, + SSp.

4 @noIN o= TR & I, X,& i
sonh Ko ind TAANe Boln, X we 7Hiﬂ—‘é—94 Bzolct (0 -
1,2,...,0; 7 = 1,2,...,N;). 9%k 487} Zojx™ $S,= mAHER SS9t
55,9 BAZRE AU AR A A0 AFHe) AEF e B
02 44 4 Yok webd, R29 ghol FAF Z/PH 2R RolA tleH e
239 £8 4T 5 Ivk
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dEEE 7]'72433\‘0‘ wl R?9) wlE 7)& (criterion) 22 ARRBIT}. FRo) 49
CCCe AT E 18 1 3to] 3o]4doldA gl 2% 2 oo &} &
e o‘ﬁ olt}.

pseudo-t* 7% BATL F AU thd® 9 Aol Hye FAZITH
A 2R BF zol7t FoldhA] ghowd F 2L FX 1, Feldtd +F
S I2E {fA s Wyolth pseudo-t? o] Athe AL A A= ¥t
t AL Yuenz 3L VR 2o 3, W9 Afe A Ao Foh
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Zol), X2(&H F), X3( X4(£9 )& 543 A5 oltt (Fisher,
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EA3 g i
RMSSTD 2,3
RSQ 2,3
SPRSQ 2,3
CCC 2,3
PST2 2,3

CL1 0.88 | —0.13 0.88 0.89
CL2 -0.73 ] 0.11 | -0.73 | —0.74

29 3.29 23 3.3 RMSSTDS} RSQ ZEd st 792, 24494, 9
EdZ 38E SAUE BT Ik WA 128 3204 £33 Foll dS
+ RMSSTDS] & 1A 37—%%& a7t Y= ZoAA s+ A3 #
E AT F JoBE 27 F2 3/ FHo] AFH ez BArh 1Y 3394
RSQY gto] 4% 37t A3t 8714 239 48 38 4 enz, 27
& 37 23] BFsith. HEe SPRSQ, CCC, PST29] ALE o]} tj54ol
3 AFE Uitk X7k 239 & K& 233 HWE«I ZA3E A
s & 3. 1P+ zrtt.
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X1(ERHA dol), X3(E< 2ol), X4(FD F)71 A9 22 FxHl ARt Y
oJM ME dFo] £ AedE HoFa vk 3 FEAA FH o) AR
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Applications of Cluster Analysis in Biplots!
Yong-Seok Choi?), Hyoung-Young Kim?

Abstract

Biplots are the multivariate analogue of scatter plots. They approxi-
mate the multivariate distribution of a sample in a few dimensions, typically
two, and they superimpose on this display representations of the variables
on which the samples are measured(Gower and Hand, 1996, Chapter 1).
And the relationships between the observations and variables can be eas-
ily seen. Thus, biplots are useful for giving a graphical description of the
data. However, this method does not give some concise interpretations be-
tween variables and observations when the number of observations are large.
Therefore, in this study, we will suggest to interpret the biplot analysis by
applying the K-means clustering analysis. It shows that the relationships
between the clusters and variables can be easily interpreted. So, this method
is more useful for giving a graphical description of the data than using raw
data.

Keywords: Biplots; K-means cluster analysis.
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