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2, MEDTEHDBEAFIZONT

0. LIS

ZRADHEO» DRI L T 2N 6 DERMEY S 2 s sMoiE# 2 k2 2 &
BTEE M ENLDEHOEREN G2 bz s 2 EBEEZKHLE I ETEDHE
RIERESE MDS) TH5,7—F L L THBZNOLDOTIE L K EREE M L2 DBRICH D
L KRR B/ RLOBRICHILOEZ LN TWE EEICIR . BN
T2 L HHABRICH EHOMEITONE  ZNDIAL 7OMDSIZ/ > 2 ) v 7k
I TwE, 20/ 2y 7 MDS XL T E#NHELITTHOT BIcS5 2 Sk
T—2IRENBREPLHERERTROMEL RO L ) L T2 HEIBEBILUETH B,
BECDOERERIC LT ER(R) (& joBUE (B BB 0BRIcH 2 )T —
Z e G2 bNE &, e ~BKBRC(BEMLABIIROLICHEHBENIRETHD
&V,
FTEE L7 DEBEL L TR . ZOBRD L & T RBHUCERNDZHAER 7 L—E >
TelT>THBZLICZNFEDXH Y HE) e DEERHEIGE L ZWE T 5 L
ZAHIT ey —BBEBILDRFESGH B L W IRETH S, (b - 885 (1976),p.22),

BERILABETIE. ecs 526N E ROBWBEHK Q2 HmKICT 5 & ) I8 [ DL
Bx@) ko5,

Q=—Zeu°{x(z)~x(j)}2 (0.1)

ZRURESES 5 VBRI AF T AROER(H 203, 20 & BFREBEFRICH 5
FAPLE RPN ) Af AR Z TR TCHOBMIC b2 > TEZ LN TV, 2kt L b
1) FHECBCT REBRERUFER L ¥ — RUSRRAFRAERLE > -2 AL, 70

77 213 FACOM OS IV/F4 MSP PASCAL TEAN TV A Bk b 5 AN3EE S TEEV2H
BT 2W(ETF X — 1585 C00279@jpnac. bitnet X iz C00279 @sinet. ad. ip).
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20D T N—T1xi} =t M E Vil =1 N IZFT HENTT NG 2DD T NV—T7HTD
HEEME = i &y DEBE s Mz o NDEZ 5N TV EEIC & il OFFEZK
D5 HEBRAE L MHEN TS BAR(1991)13(0. 1) RNk L REZRDGAICHEA L 22
ST 2 S L 72  BREENEAICIZ(0.1)RITKRN(0.2) RN EIT 5,

M N
Q== e lxli)=3)I? (0.2)

i=1j=1

A x() V) IR B xiy; DEREETH 5,(0.2)RL.(0.)RIcBWTREBENZTEND

—

RRLEHETH D,

1. BBILIBOXECL IRAZNOEE
(0.2)RIHT 21 % BB 4 O FHE(fHBH(1987))12{f-> TKDH B,
3
x'=[x(1), - xM)), y'=[3(1),,yN)]
E=(ei;): ei;j % (1) BH% & T 5 MXNATH

E1=diag(e:), e :Z eij
j

E2=diag(e;), € ZZ eij

i

EBIFIF0.2)RFKRDE S IcET B,
Qi=—xExx+2xEy —yFzy
E 51T UT &R TlE
eij= 0, ei-> 0, e;j> 0
Thd LT 5,
xEyld, Q1 ERARCTRMHEELTRKOLNED . QS0 THENT, x &y 01Tk
DU QUIRKRELS L NN LHEBEL G2 DHEBMEL L Tax b y 2RKDINDT x L y

DFEN R DOENK & 3%l T 5,

xEix +yEy=2 (1.1)

CHEE QL IRDE IS,
h=—2+2xEy
Q1. 1D)ROFEHT T Q1 DEKX LB KAL) 2EZ E2NT. 777> Y 2 RERH A

FRHCIZROBHBEBREZERZ S,
R=2xEy—AxEixtyEzxy—2)



37

ROREBE# L2 KD B &
o)
—R:2Ey—2/\E1x
ox
oR
——=2Ex—2AEzy
dy
orR ,
X Ewx—yExy+2

INLNREREHE 0 L BT,
Ey=AEx (1.2)
Ex=AE:y (1.3)
(1.2)£(1.3)&h
Ax’Eix=xEy=Ay'Ezy

s (1.1) &N

Ax’Eix=Ay’Esy=2A
(1.2) &1

xEy=AxFEix=2A (1.4)
BIZ.ZN6Dx y ACKL T

Qi=—2+2A
=04,
A= 1

QD TEBIZITREL LD LI A ZERY A=1ICL TlZ
x=(1-1)=1m, y=(1--,1)=1In
15 MAE IS NAE
EELDB T bbb
EIN:]‘EllM
ElM=1-FE:1In
LI e IS T B {xd &yl OFEBELE L TRABETHENDT AL LIZHT 2%
k>3,
1/2 1/2 —1/2 —1/2
u:E1 X, v:Ez Y. G:E1'E'E2
EBHIE.(1.2)RE(1.3)RFKkDE e 2,
—1/2 —1/2 1/2 —-1/2 1/2
Gv=FE\ - E-E> - E2y=E1 : Ey:AE1 x=Au (1.2)’
—1/2 1/2 —1/2 1/2

Gu=E, «EEr « E1 x=E; - Ex=AE; y=Av (1.3)
(1.2)"2(1.3)13 G DR RIES#E (SVD) 252 2R TH 2. Thbb, GHSVD #kbH 5
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b EiCEN A x yKZE D,
A# 0 ThHiUT (1.4) &0
xEix=yEzy=1 (1.5)

285,203, x &y DLEROGEUCKHT 2HI%(1.1)RA x & y DL DEVIZFEL W
SEIIFTAHMICHRENDL Z L ERL TS L L., Zofil#iE Q1 #&A(EDIE
FEICIEBK)ICT B0 Thvwat y 2 K2 LDIFERELEEIPNLDTH S,

(0.2) RIBTKTEBOTS T2 T b LTV 245 ZRIELL EOAE AR b T 5 & XIiE,
A ZOAIOEE TREVL DL LIBICRY  FNLHICHIET S x L y2 e bbb, pK
TCIRIZITT L D% (A, xs, yst; s=1p B & & EOFEICHNT 2 HI# &G ED
EIICMBIIRB R ENDENETHDYE W) MEIIRES N5 xs Erxs =ys Ezys
=13 BELEENICHEZINLNTHENT, LRTHCB VUL, TN L ZHKRITIC
B 2SBOKRTEOBEZRE ENE ISk I DL VO RMEIEL S, ZZTIERNI DD
#3H AR A NS OREIIERSE EAEOWKNIEIC L 2 HANFER(1991)(C
WMT2axr bEBECILTHRPNTEN IZCHBEEZRTIRETH 5,

2. HBEOSBOBNEFIZOWVWT
FEOBAFE L TRDIODFZ 2] LTS,
£z2%. 1
HIREME(1.5)E. 0 T WA KD D LDIEEERESI N2 LD TH B HEDHIK
SKHIZIZENE VDT F0EETHCVE, ZNUER FROXRTHOBRICOWTEZ &
Voo T pRTEERICBIT S pEDRTIENT 23 £ T1.5)R &My LIicEs
nas,
F27h. 2
B EME(1.5)% 0 THWBE RO B HDFEERL LD EE 2 5EKDKITH OB
BRDEIICEZ B,
COBRESHRERNDL IICBL,
G=UAV
U=(u1,,u) V=(v1,, 0vs)
A=diag(h, ", Ar)
122l it GnIr I ThHB,
W ,
X=(x1,", &), Y:(y1,‘”,yr)
rBITE
U=E'X, V=EY
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(ol S :
1/2 1/2
G=F1 XAYE:
E: EE: =XAY’
THH%
H=(hi;), hi;=ei;/(eres)
EBITIE
H=XAY’
Thbb
h,-;=Z/\sxi5yjs
L, ’
x's=(X1s, " ams), ¥ s=1s, ", Ws)
WF
A=(air)=XAX’
B=;))=YAY’
EBIFIE
aik=Z' AsXisXrs
b”:Z AsYisyis
#ic )
di: aii— 2hi; + b
EBITFIE

2
dij=2/\s(x2is—2xjsyis+fjs)
:Z( As* Xis— v /\s'_yjs)z (21)

(2. )RS BB 4 BUC B 25 2 77 (E(1987) .(6.26)R)) 2> 2 b D TH 5, 44
& DB SRERBIIHELENENY Asxs & VA ys TE2 DL rkTZRICEH
F2i&j0EMITdy &% B,

dis & ey OBRIZRN L S Th b,

2 1 aiit bj;
X | —— |- ZE2

ST HIiBHDNRjPREELLESP->THRIIE FUKRIBAINLZ LIc 5,
er R e; BATRUFIND A —1) > Z7RTE L TEAL T3,
EDBRICEN XAV RO YAV % ECMIETAHEEEZLIED 1 DDR NS

eij= XeiXe;
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"5 Z6N5,3 612,
(Vs x5 VEr(V s x5)= (VA5 ysJE2(V As y5s) = As

Thbb VAsxs RUV A ys DFED A THBZEIZEN A DKREEHLHFENE
B2 KT 2B Z L ORIL 52 b b,
£z27%. 3

Q12 BK(BEK)IZT B x & y % Takane(1980) & UF Takane et al. (1991) I2 B1F 5 RIS
> TKH 5,

FT.E2bNTzx LT, Q1 2HKIZT S y 2K 5,

%z—%xw&y
9Q:/dy =0 & B E
Ex=Eay (2.2)
(2.2)RCENEZ LMD y % QUIERATDEZEICL) Q iz x DB Qa(x) L% 5,
Tubb
Qa(0)= —x Exx + 2xE-Es Ex—(Es Ex ) Eo(Er Ex)
- WEwx+2xE-E: Ex—xE-E Ex
=—xFx -I—x’E'E;E’x
Q2(0) L x D50 ICHED & & FORKMEOIEDL DT, Qa(x) DERK(B)EE x D
SEIZOWTORHEE xEix=1N0b e TEZD. 777>V aRERB 1 EHNTK
HBHIEEE Ra(x) 2 B <,
Ro(x)=xEE Ex—p(xFix—1)
REE K KRB &
0 -1
—— Ro(x)=2EE: Ex = 2uEx

d
Rz(x)=0 & BT

X

EE: Ex=pFix
(2.2)&1
Ey=uEx ‘ (2.3)
(2.3)RD 1 12(1.4) (1.5)RICBITB A & u= DFRICH S, X 2D EZLH, 3
DRFEICBIT B x &y DAERIL
xEix=1  yExy=upu=2A" (2.4)
SRTHRICBNT.E2H, 1 ,0BELRARBCQ.ORNDTHEZDE IHMEDTHL
LTHRATIE. x O RIEBRTICH 72> TE£CFELL 1 THDEH, y DIERIZRTTIC
XY D GCORERME A DFHICFEL LS,



M, x Ex=1DFMFEHETKO LN HEZFH, 3 D x, y 4= 12X L T
h=—1+2u—u
=—1+2% (=P28<)
h FEL1ED xEwx=1 yEy=1DHKEMHTKD L NI L TI
=—2+20 (=P1t5B)
- T
Po—Pi=—1+A+2—2A
=(1—1)*>0
Thbb, xEwx=1DHMEGEDADHEN L) KEXE P(>P) 0 RLNTWEL 2
NDEE
xEwxtyEy=1+A*
FoEHETEDLS
xFix =y’Ezy=*;—(]+/\2)

DEKI G fE TR L KD Qv DfEl Ps R FHET UL
Ps=—(1+ /\2)+2/\%(] +A%)

=—1—A%+2A+A°
Py LB E
P3—Po=—1—XN+A+A3—(—1+1%)
=A(1-A)*>0
Thbb P L) KENMEP: LN,
LE . x & ydfBICBIT258DBAHIZONTIDNEZ FERY) EiFes.on
5D simulation 12 & BB ZIT- 12 L DERICHET S,

3. 3ab—-3 Il BLHEE

BERICDHTEREZ MEDIEEMLERZBNELTEI0TREL  T—FDRT KT H 2 E
MEEHLTRTEZARZDHBDGH L2 L 2 BRI T MhVHBIIERTH D,
XKRETRY) LT3 &) BEMAHEORKEIC L 2 BEENRICIZZNEE0.2) KD
BREBEIC L DB (ER) DD B, 39— DEBMEZHL VI DL bE. 21
RIBLZETADVHCLNERETHE L L . 2OFHAEZEELZETLIBWT,
JEREAEDHEFE DT VT ) X LI KIBMEA LB & N TV 5341213, local minimum 12
LEWE I TELLZTRVIIIIMEZ V200 EE LW, X FOHT— S ORTRkEN%
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A BN FHETREL T 2 3 ZOFRELZBRLET ML 20 OBR
COLHERTH B A8A(1992)13, SDET—FDFITBWT . E3TELH., 2 0HEIC
22RO HLBCLIBEIMYPEL TEL LI BREEICEINBONTHED
Gram-Schmidt DERALEIC & 2 EE LT & 3@%@@@1}50\.56‘)‘% BHe L TLER
LT3, 5> T HIEND3IDONEZHIZL BBDAGE S — L DERMEO B £ T - T 5
CZERABETH B,

FT EABTFRICEESN TV R2HUNLHEOLELETI . 2L ) BOELR
BHHEBIC D RIS ENTHE DT —FZITEWEEE LT HEN 7 FAlZEZ b0
BANDLEEIIThNE UK AN 20D 7 N—7 {xi} & |yt 138BE (Subject) B & UKt
% (Object) D7 N—7 M-I B, Z IS BREEY OLEFZICBW T BAGRSE) O
RICKHT E2HANDFEN . ZFNBANEBEONR L FEN R ENEMICL > THREL ET
5 ET )L (Coombs(1964)) ICthE » TwWwab Z &iC Lk B,

1, BFRAEDEHE

48N HR%E 8 X 6 DIEFIRICEL . 2 DENCIBOEE M (HERE) % 7 X 5 DIBEFIKIC
&<,
X DERE = (yi1, vi2)=(G— 1) div 8+ 0.5, (G— 1) mod 8+ 0.5)
WEE [ D= (xn, xi2)=(G— 1D div7)+1 ((—1) mod 7)+ 1)
Thd, INL*N1RUR2ICRRET 5, 2ALNR TR PRTREL TS — R
TOEL) TRENDIEBYEINITNELARTBLIUE2RTOEZRE#HTH S . 0E-> T,
FRAOLEIZFES(0,0)TH 5 NELERENHEIRRINTVEINLDRITBIT S
JEREE O EAIZ B TH 2O T KE2EREDLEDL Z LIT L )R LHEBRE DERS L
Bond BEBENHE L TUIZONREHEBRELZRELRICKRTY 5 HH/HEYTH 54X
DHRHEIC L > THEROUIIT E L 2V H 5, ZHETIIERIIE TR L EBREI D
&L TERENDD RS L EBEMOBMEIGBICT S5 Z L&) HkoMm L HARNn
5 &5 IT B ERM OB, max Hais| | yis|t Dk E SDLLBEHSMUDEFFOHD
CXERWEIE A B LI E bRT WD, ZOBEOKE S THORTR bz - Tl
Thad, TP MR RUOBERE (3. FNFN /=12 5263 T R I=155626% TIIE
KXFENDAD» L ZTERIN, jO26RU i >261C DOV TIERFF ? TRIN TS,
BFRICRESNEEBRE ( ENF j OBEICH L THUE e; 2XKXTE5 5,
eij=max__e—dij (3.1)

»»La
N

dii= /(Xil —yjl)2+ (Xiz—yjz)z

max__e=max {di
1,
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INITIAL OBJECY CONFIGURATION

X — 4 ~> &t 1
Y-# > &x 2

It 1 4 5t B 1t i e 0t o B et Bt B bt Bt et Dt

[y,

ot Bt 1t et et 0 1t 6t B Bt Bt Bt Bt St Bt Dt 1t o B 8 Bt 8 8 ot it B Btk B B B Bt Dt Bt B bt Bt Pt Dt e

—— e

BFRFEBENFEOH[RDHSH, 3 >0 THI2NDTHIRRO A IZEE X
NTWB,FROTEANBERTH V) JEAZSO B IIEEDOMEXHEDN T~
THORTERUNMBEHBRE(R 2D D) IZhi- 2B KEIIED H—X
FRANEEBIZLD LI IO TV X2 L EEMOBMEHLRL T

HHIOT HREZENRD LY HREBEREBORBIHHN"OND,

INITIAL SUBJECT CONFIGURATION

X -4 o> &K1
Y- W o> KT 2

0 1t Bttt Bttt 8 Bt Bt ot Bt Bk bt et Bt e e
B 0t Bttt Bt 1t 1ttt Bt 0t 4t Bt bt Bt B

T et Bt 8t 8 ot B b 2t b b b e

1
1
1 1
1 1
1
I
I
1
1
1
I 1
1 1
1 1
1 1
1 1

BRFRHBEDHEENHEREND . x>0 THEINDTE | RIENDHIZ
BEEaxhTW3,
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Thd,

D e LT EB2ENIONEZHICLLBOMEBEOIEEZIT) [ E2H 1,12k
LHEBLXR3RUN4A " E2H2,252 0025 RUVR6ICRT, E2H3 0L bd
DiF. xEix=1(RTIR UU=1TEENTVE)DHMHNAICL2HBEELRT7 LR8I,
yEy=1(RTiZ VV=1)OHHNZIC LB D% 9 L HI0I27T TREN TS,
hRDTEDPREETH S Z & JEEE O BAH IR & BB E DEREDEMENTKIEZ
EICBREINTVEI LML ER2OBAERL TH S JEEMOBMNHREIZ. K3 &
M4 K56 X7 EX8. K9 EFONDKERT Z LICHMIfTbNATWE K125
10F THHETHE TEZ2H3 W IIHFBERBW I NRLBEBREBENRELENLRTAD L
INFNOFHDLEDNICE L WERNDBDLNDE Z EH5H 5 5HOROHRAITH
52 LoV TIRRETIRY L5 5 BEEIC B T3 MEDHENE) % ALERRD A5
BHELOZ LICEEENLG,E2H 1L ELH 2 TREL > RERE LV
ZH2 k2 HBEOHVTOAE(M 1 RUR 2 )DERKICEETH S,

HEOBFRMZEBNICTET 3 2O IEDICREINETFROAE(N 1 KUK 2)
% otarget ¥ L T ENENDTEZ F IS L ARICHERBE N L ELOBBEFTER 72 7
Z 2 7 2 A% (Schonemann and Carroll (1970)) * @A L 72,72 7 5 2T AEEIZ W T,
WERE L M RIZEA—DERNOAKE (oint map) & LTF EH TR 2 &i0T 2 HERD

UBJECI CNU-RLSCAL ING)

X--> R 1
Y-#-> &KL 2

? 2

—————
(ST

(ST RTeToy T

x

ot it bt et Bt £t Bt 8t B e Bt 3t Dt b Bt b Bt Pt Bk Pt

=}
et e e e
©

M3 T£ZH. |, I2L2HBOHFE. DI LENRDZLICL)HERELD
BRI HNBLND,
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SUBJECT(NO-RESCALING)

5t 1t 0t 0ttt St Sl St e g 0 38 5ttt St B 5kt 1 ot b o 1t it ot ek g ot ot

o

>

>

0 et 1t 6t et 2t ot ot

-

—a

-—-u

<
=

0 0t 0t 0t et 2L St 5t et ot Bt 3t e i 0 ot

—— 0ttt ettt e

| ) IZ& 2WEEBORKE,

rZ£X%5.

% 4

OBJECT COORDINATES

-
IRIR
K
AA

=

[
<>

Bttt 0ttt 0ttt g 0 ek 4k O o Bt ot

«

o

>

o
ot ot ot o et ot o

o

o

x

a

Pttt 0ttt 1t 0t 0 B B Bt 3 0t 08 Bt et ot g

x
Bt it bt ot 4

stk HEEREED

~—

2 243 HBNHE, D6 tERD

TE£Z5.
RE3mHA/OND,

2 5
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Bt e P g et h G Bt g 9t Bt - . — iriaiaiaiaiaiel - ia e
V
o i <
> o x
o @
> a —
o .
= o - o & > I TP
e Nl @
& el O
o
EE & i d B
——— > - i3 ottt et ottt Iniaie Il - -
‘_ﬁ & e IDE W
m RN NS S
y o Mt O O
Lo LY =
~ @
o - w 4K
[N
#® -
N2 e
]
]
o - = 0 -y
o “w -
1) w IBR
= o ®K
- > 22
N c 2=
o > =z woy
- o >
8 x> L. ——— _—
S et St Bt b et Bt S Y g O St Bt Bt Pk St et bt b o 2 et et g et 0t g 2t et ot e e ot ot e

TEZA7.

[X] 6

& AMROME. M8 LERD

&) HERE L DRBRIHLSFTLOND,

3 (UU=1O%I#n#G)s |

-y

rZ2Z17%.

~

X7
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SUBJECTC U'U = 1 ONLY )
X—4-> X5 1
2SR

Y-t ~> %xn
1 1 1
1 1 1
? 1 21
? 1 ? I
? ? ? 1
1
? ? 1 Y X 1] \]
1
1
1
U: T S R Q: P 0:
1
1 1
1
1
N " L J 1 H
1 I
1 1
1 E ] 4
1 F 1 B
16 1 A
1 1
1 I
F£Z7%. 3 (UU=| OHIKIDA), IZL 2HBROHKE.
OBJECTC V'V = 1 ONLY )
X-fh -> & 1
Y- -> K2
1
1
> 2?1
? ?
1 ? ? ? ?
I
I
? ? 1 ? ?
2 ? ? 2
1
1
? ? ? ? § ? ? 1 Y
1
1
1
1
X 1Y v u T S R e I
1
1
1
1
1
1
1
N M 1 L K
1P 1] 1 J 1
1 1
1 1
1
I
1
1
F E 1 ) [4
G 1 B
H 1 A
1 I
1 1

FTEAA. 3 (VV=10%HnH), I2L3MBOHE, MIOLERD
LV HRELDREBIHHSELND,
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——

———————

e
9

1
[
mroe N
X
H
oc ® <
1
Lol B ]
(-]

=
nE 9w
»-0—-»-nv’(»—4?.—4-‘-9b—»é»—»—-b—-mnv-—-—-h—-b—u—-u—r—-—-—-n—-n—-n—-—-—

————

[EORS,

————

1

XI0 ™#ZA.3(VV=10D4%¥HnH),IZL BERENHE,

HE L target DHEEF N FOBREN2FENZ KD . KRIICENLDEERL I E
2ZH. 2k BMOBREL—FEN."EZH. 3UCLBLDEIFEFICENZ L0 h
5, "

% & | BED2FEN
E2H. 1 15.69
#2hH. 2 3.25
ST 3 237.33
(Wu=1)

-%iﬁ'3 115.71
(vv=1)

x|l BIFIERHEBIZWTE3O2ND "ZAH, I2L58BM, ththo@EsR
EBBIE A — LA MEIBERX IO I RATRAAEGIZL Y TE ST
BYIOBFRAEBISEITLE. tNERLEEENEND 2FRNMDT~
TOMRET B RICh-58fE LTk,
2. 5T IEDOEE
KiZ I NEF—FICEVEA L L TADHEY T > Faicb 2 bz bl Tk
AT MEOBEE S (HE8E) X NEOMRD 2 KTER U 3 KTZEMIC 51T 5 EBEEY
CREEBIC L 052 b OEREEE AT BB | L X% OBIE ¢ RIETIRAE
DPAEREICGB.DRICEINHET S, 3RTOHEICE WL, dij 123 RTL2—7Y




v FEBICBT2HBETHE, ZNLD e LT FNFNDZ2 H oL 2 kB LK
D XDBREDTHHED 2HIZ  Z N NHFEL 707 T AT AEE L 724 D & TEOKIE &
DEND2HFENMERDD 510 TEZ2H, 2,08 T2EN2FMD, # 3T £z
B 1TFZBG. 3@ UU=D.1"F2%.3 (VV=1) k3 220 2 %M D1, Dsu., Dav
DHH D1 /D2, Dsu/ D2, Dsv,/ D2 25t 8T 5 MENDEMALEICHL T LD oy 7
— DR & £TF 2 F5 108 D1/ Dz, Dsu/ De, Dsv/ Dz DEHE % 100 YR L 72, =
7 LT 5172 D1/ Dz, Dsu/ Dz, Dsv./ Dz DZF N ENIOMEDNENDEAIZDONT  FH 5

D25/3—=2 > F A NW(Pa2s) 507t Z A JL(FFRMEM), 75,%— 4> 5 £ )L(Prs) 2 K>

MENDEMEDERNC 2 KEEMOBE 2L 2IC, 3 RTEMOBELEIITRLE.E

M N D1./D: Dsu/Dz | Dav,/De
10 10| Pos 1.11 4.04 4.58
M 1.23 5.93 6.00
Pas 1.44 7.79 8.62
100 10| Poas 0.76 2.00 12.09
M 0.96 2.94 18.33
Ps 1.15 4.30 25.85
20 10| Pos 1.05 4.35 7.82
M 1.24 6.57 12.36
Pas 1.74 9.76 17.16
100 50| Pos 1.06 21.14 39.09
M 1.17 32.12 56.56
Ps 1.46 42.42 81.62
100 100 | Pas 1.09 44.00 45.64
M 1.21 63.37 61.73
Pis 1.45 104.90 98.93

K2 2RAZMIC—HEBICLYS o FLACREIN-MENEE S (5
) ENBAOMBROKBICHT 2HUET—F o, DBIITHIT DS
MTZEZXHI ICEDBOLB, MENDZHADEIZOWT., HBOILY
ICELBEREEL o DEH. tNhSDEABNT: 0 IZHT 2R T£Z%4,
CEBBMOBBENHEEL 702 527 RAEGEHNBED 2 £ (D, =
r%iﬁ. g DHD, D= TEZH. 2, DbN, D= r%iﬁ.
3 (Wu=108lf9), DbD, Dev= TEZH, 3 (vv= | O%l#),
DHD), RUD A H#EY l/f:.ttngl/Dz,DSU/Dz,D3V/D20)§tﬂt Ly
I 100[E]#E )= L . ??Ef'5nf:Dl/Dz,Dau/Dz,st/Dz%n%en
[00ENDENEEIZOVT25/8—t 5 1 I (Pas) ,50/5—E> 9 1L
(PRIEM) ,75/8—t > 511 (Prs) &3KDI-,

2BLUE3ICBWTH D, D2, Dsu Dz, Dsv./ Do DEAT, (M=100, N =10) DA b+
XY 5 DD DBAZBRNTLI LD KE VT & LTEZH, 2, 0FEICLHE
DHBMEIRLENT BT & a5, (M=100, N =10) D#l A& bEIcxtT 23 D1/ DD
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M N Di/Dz | Dsu/D2 | Dav/ D2
10 10| Pos 1.28 3.93 3.83
M 1.47 4.82 4.81
P 1.67 5.86 6.30
100 10| Pozs 0.76 1.64 10.50
M 0.85 2.13 13.59
Pas 0.97 2.90 18.42
20 10| Pos 1.13 3.40 6.77
M 1.34 4.60 8.59
Ps 1.51 6.23 11.26

100 50| Pos 1.12 "17.04 34.27
M 1.27 22.78 43.18
P1s 1.47 30.63 57.79

100 100 | Pos 1.19 33.50 36.58
M 1.31 48.54 48.40
P7s 1.72 65.47 65.45

%3 3IRTEDPEIC—HEBICLY) SOFLICMENEME A (HERE) £ NE
DHBEOHBERELTE TEAH, 2HBLIELHD, SREZE[HTH
BIEAERBITER2ICBIIAHBELALAEETH S,

M{#E0.9620.854 1 +0.96=51.04 KU1 +0.85=1.18TH B » b K2 RUEK 3 &EKNE
CHNBEZDEIZTEZS. 2,8TEZH, 1, 0BRKEN(M=100, N=10)I281F 5K
ERBEETRTLOTR A MENDEIKRES % B ETEZT. 3 OMEOHAMI
EHICE o TV B H HHZ 2 RIEDEA(K. 2) I ZoMmE»EL Vv,

4. % %

KB4 AP PHBICRFTL T B LD E L TEARS(1973) KU Saito (1982) D DA
b BH BB ENFEIC & 2 BEHED BRE(0.2) R & Z DRI L 2 FMENFDH D,

COMEESE ((1.2) R, (1.3) R) KL VBRERDL L E A=11KT D#
’”ZE?GMJM=EyH~#@mﬂrfwéozmt&x%séﬁa:ﬁﬁzﬁﬁm:Efwus&
ys:E;l/sz 13 uo & vo XL TROBRIZH 5,

| us'uo=0, vsvo=0
Thbb
x’E1lu=0  y/E:ln=0

Z ei-xis=0 Z €jYis= 0
i Jj



FSRIEILBITBIHE x5 & ys RELCENFNOBEOHLATREICH B HEA 4 HiC
M- 72 REERICEBT 2 ZD xd DMEOHF LAyl DFFBOFLIC—FT 2 & v ) iEn
#7132 Schonemann(1970) D BREEIC BT 2 E TIE R 6 e v OB TIZ {xid & Lyt
DEDEEET — Z {dit 52 o728 & Axid &y} DHEOHLARL > ALEICH S
Lokl Tﬁﬁﬂ( ——;—~d?j> DHALDAT ({aid) 70 (Hyd) 22w THIZICATBbL T 5
DTIED x5 & ys TNENDHEBEOH LA —ET B &) fil#izh v, Ly L &4
UM > 2 H D F %% Schonemann NDHEL VHETH ) (X, diy VEBEL T % WIEH
THBET - T e b filiy v,

HE9BE%(0.2) Rz e=(ei;) & dP=(di;)?) DAFEIZH > T B, 22T e d? %
NZ eij & diy EBELIEF TENRTZMXNRTEDR7 FVTH D,
RQ=—e-d? DEKRILIZd?P DEEHN—FLEVIEHEDLETIE—e L dP DHE D
BMLEBRT 5, —e=cd?, c=EBENDE ZIZ 0=0 %52, 21Ut ey IEDOfES
ELHET =2 THIEATRETH b, x: &y, DEDOEME 6 L T5H L &

eij=—adi;>+b a b>0

Q: ‘“Z‘ez‘jdijz
= QZ 5ij2dij2" bz dij2

D dif S ERE AR, QOBKIEITI Z 2L 2007 b1 (82) & (d®) OB
AEDRAMLET) 2% )  ZOBKRT QOBRKCDZ LML BBMI N2,

(0.2)Riz & < U722 o(X) #* de Leeuw (1977) THRP N TV 2,813 o(X) & & LIk
DEE o(X) BT . ZTNLDBFRZHLE T 3

EBITIX

O(X)ZZ wis (05— dij (X))? (4.1)
000 =) iy (X) (4.2)

o(X)IZEERET — 5 0y EAETYI XIC & 5B diy(X) E DENES wi; {12 F"HTH Y .
PpX)IF(0.2)REBULU S RT ML (85) EXZ PV (dis(X) L DEAFHIETH B, 0%E. o
X)) DEMEE o(X) DEKRACE ZARBHNCR L THBZ L E2RLTWE55, 2 DA 0
BHPET — 2 Tl %  EEEGERIUE) T — 2 Th 5 Z LICEBEL T Ui 55w,

ei; L LTEET— 2 fi; 2% 2 7234(0.2)R3 Takane (1980) & * Heiser (1987) DB
FERICBIT 2 BRYBAs E 4 %,
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Takane i3 . MBEOXNREZNADEBREIC 77 R —51F L LHENT— ¥ BEE
NEZHTHMT 2HERZBRTAE R DEIEE x, WRE LICBIFL7T7A5— 7
DIEER yre EBE x:1 & yre DEME diry ERT Mg 2 WM i DPWERE LICL) 7
TR — rIZHHEN TV IBADA diriey R gtz 720 ET 5,

Thbb .
g:Zd%r(m (4.3)

ki, j
LA AR |

IS rICH AN E X cirgy=1. FNLUNT ciriny=0 E THUT
Q:_Zeir(k)d?r(k):_g

QNI KX g DEAMEE L B,

Heiser (1987) I3 EHT— % fis NREEEIC & 5 ¥ % correspondence analysis‘mﬁﬁ?f:
FLTHRL TS, deLeeuw (1977) @ o(X) ((4.1)R)NIC BT EH fi; HIED & & I3 BERE
T—2 6i;=0 BA wi;=fi; L L. EEK =00, &3 6=1.wy;=0 ¢ BTFIF

o(X) =) fisdis (X

&7 ) 2 it Takane 7 HABYEI# g((4.3)it) R THD,ZD Heiser DHBE p(X)=0
Thb,

correspondence analysis I 8T, 7 — Z4T5 EI2x49 % chi square distance % % & D
e L S5 T3 (cf. Carroll et al. (1986). Greenacre (1984)).

- 1
€i- =—.(ei1,"',ei~)
EB T hbb
€1-
. |=ET'E
(%8

CTOECENVERLENS EOB T e LB T en DE2BAETHEME
Y5,

ET'EE?'=XAY’
ThHED»HL
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—
€1 X1
. |Ez'= AY’
_.) x
éem M

Xi— [Xil, "‘,Xir]

£-T

—

ei. —7=(xf—xh)AY’Ez
IRED e & e DEAMTEEEI
(e — en JEi'(er — en ) =(xi—xn)NYE2E2 " EsYA(xi—xn)’
=(xi—xn)NY'E2YAN(xi—xn)’
=(xiN—xn\)(xiA—xn\)’
EREGE B ATERE MTOEAFEERIIE sRKTOBLRFERBE A, TAr—) > 7 L72H
B XANCENEZENBZERZRL TS,
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