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1 A

BTN ANERBNE, BE, BEY, HRXRER OB A BB THA, BTONRE 5 Z 2
ZWV. KRS, r loA 73V e cHOA TV OB ENS 2BEDO A T IV WAV EREE R 7
LE ZNSOMAEOEDPLGELNDG r 1T cHDORE D HIR L R, DEIRZHWIf@fC
X, 2 DOEHMECEBENEET 208 5, D% D, MBI IEO R Z B, B4 LTk
PIRESINTE 2. ZOH T, Pearson D H 4 ZIFMIE S Fisher O IEMEERMENFHTH Y, B
FETHEL —RICHWLNT WS, ZNUHDOTFRICELD, Hyyrmvw il %, 2o
DEHINIMT S OHEEAUNFET 2L EZ 200 YTH 2. 22T, HEEZHARS 20D
BRA BRFEIREINTE . ZHEOBEMREEZEEET L LTI R 2 /5%, Goodman [7]
D—kEHERE TV, Agresti [1] DFEAREERE T AR ED, ZDIENICD, LD & DOMifE
G EBEOME L B L, [0,1] FAXECHIZFET 2 72D 0#ERE L LT, Cramér 5] D~
TRV R DD 5.

R, R1DEIBR_ITTREIREEZ-WV. £11E, 1,208 724 vik&Ea—b — AR
WKBIZ52007 7Y RER KOWTEREL T/ REGF LT —XTh3. Z0k5%n0E
R, TLHHBFR—DETH 2 Zeh o, —MALRDHR B 252, NER) 78R
SFFABEIEN A Z LTV, R1THELNS X511, EAFTEIRIDENROMNA L AHTICH
HMEASEAR L, XD HHN 2 IcoNTA R L2 D 2. 2D, EAFDHEIRD 2 ZHIH
DOEEIEDRD TEWZ L ZAETH D, METHIVMRIZR D L v, 2 2T, B A EIR OB



T, BHIZMAE WS EXRAE VAN D VITEGEBIEE 2 RE T 5 Z & T, ZDHEE 2T 2
Goodman [6] DEEHETFTAREDPEEINTVS.

YEHIREME Y 13 RIR B BT R EIERAD 7 Fa—F ¢ LT, AR LUNCERL, B, F=MK7D
BAGRICHFMEZ RS 2 & C, ZHBOBEDZED D 2R A 2 FEL D 5. MFMEDHENTIZ, Bowker
[4] BFRET N ZEA L Z EDBBEENBRBEDDLS>THS. F7z, Bowker OMFET D5
D&% FEATEE Y U TR X 2 IERFRE T AR LIREINTED, McCullagh [10] DA
ZXFR (CS) 7V, Read [11] D 71— NLXFR (GS) EF AR EDBHNCET 5N 5. HFREIZ
DWTH, MFED & DI D HE 2 5HHi 3 2 REFMEREREI N TWS. Z20HIZ, Tomizawa et al.
[13] D—fEALRIE N 2B b | 2 DD R D %% RILT % % power-divergence [11] £\
BHRED Y 7 AL RBEINT VS, ThH DTN, EADEIRICE D X5 LANHEEL D
20, £z, MMED S DEMOBEZHANSFERe LTEHINTH 2. LirL, B3 ISHIZHET
7R LT, SN READEIRLERICOAER LY TLICHEL D, R1DET IV RIL
DOMIMEDFMICEE L7 WEE IR T2 TH 5.

RO HHNZ, ET D HIREEOMIMEZ R 22T TCREREESLA T LT —RIIHL, &5
7 3V ONIEDEUEI & ZRTTEEAR EAD AR &, Fi7 A & IR, 20 & O ERAVE R
DOEREHIET 2 I2H . FHT, power-divergence BIRFEZEL D EIF, power-divergence {2t 5
SN ERED Y 7 A% 5613, 0,1] XM TOREIREEOMIMEDRLD &2, & 73V DET
B 72 I RREAND D EI & AL RIRETH 5 2 & RS, K72, DMED & Dl < D D IENt
METANDDEHBFIRETH 2 Z e 2 2, MPAHER I N 235561213, ¥ OIENFMEE 2B %
L, 8% RIZTHhZ2iHiis 2 FECOVWTHIEET 5.

#1 7z A hEa-bv—lBARDOTF > FiERT— % (Grover and Srinivasan [9])

2B DA

1 EHDA  High Pt Taster’s Sanka Nescafé Brim &
High Point 93 17 44 7 10 171
Taster’s Choice 9 46 11 0 9 75
Sanka 17 11 155 9 12 204

Nescafé 6 4 9 15 2 36

Brim 10 4 12 2 27 99

Bl 135 82 231 33 60 541

2 XFMEDERTF A CEBRE DRI
21 N DRRFTFE

WM DN T DRITIHE & LT, AIFSE & B 72 Bowker [4] OXFRE T L & Tomizawa et al.
[13] @ power-divergence BIRE &N 248N 3.



Sx SEAREREEZEZ, pij (i=1,...,5;j=1,...,9) ZifTjFIHO LR T 2. £/,
Diy pj B ENZIITEFIOEDMER L LT, p;. = zf Dijy D= pi £ BEATY
DBPERE nyy & L, RBIERE n =30 12] (nij £33 ATEEIA T Y D 2 BRI E
2O B R IS 2355, Bowker OXFFE T LR FHWIMEE L LT, ROBER Hy %
HZ2b.

Hy : pij = pji; Vi, 7.

Z DR Hy Db ¥, Bowker O 4 ZRIREHFE (2 13

Il
5|3
S
_|_
SIS

THEzoh, HHE S(S—1)/2 DH A4 ZFHMHIHS.
FO—7, REIC X 20D %L LT, power-divergence TR &N 1ZLI T Xk 51
EEINS.

)\ /\ + 1 * S
2 = XD 0 )

7L, A>—-1T

DPij

A
IVpyY: pg}) >\+1 ZZ b K&) ) 1] |

E Rr@ <I><A> GiL{—F@ﬁE% (e}

ME 1. \A> 112l T, RE N BUTD 3-o0E%2H-,

1. 0< oW <1,

2. N =0 & EFDERGGELBMIGE RO, 2% D, 2TD 4, jITOWT pij = pji B
DD

3. N =1 & EAFDEIREELSRIENTHELZED, 2D, 2TD 4, j (i £ 7) T2WVT
SRR ARER pj, pji XL, pij > 02D pjy =0, 721, pij = 02D pj; > 0D
DASH

KBRDOIEADEIRBHTTIE, ThoZ2ED ki BFEL» L, BllXIN 7T — X ORBEZAN
WHRATHWL., 2L, ETARRERZ LI THNONSDIZEAREIRERICONVTTHD, £ 1
DEIBT—ZANOHHTHETEZL2Z 1%, 277 Y F2—#DICL 1, 2 [HEDEAEDHED
EOODATHS. R1DEIBRT—ZDHFEZ, &7 7Y RTLOBALROER, 0% b, 2k



IDBEEADT Y POt &7 7 > FEOBBRECELYEATIsNS. DEEEE X, @i
DB T2V OMFREDFHE & R ICRR{b 2 52 2 v T, EfBHICXFR <, —H CTHEAEREER
SRR & BREDIEE R T FEEIRET 5.

2.2 EEEEDEIIRIL

IEDTERICEIT A5 TIE, AL, MMEE LD T, kA LEZE 4 DA 7 3V T
L, ZRICEE EATFHUES 2 2 & T, B R ERNHEEOKER 2 Bf 361155 2. Beh and
Lombardo [3] i&, Bowker @7 4 ZHiatE x% OITFIRBIC & 2 AIHLEZIRRE L 7253, Pearson
P DIRRICO A £ 5. 2T, power-divergence BIRE @) ZHWT, A=12BIF 27V
> EEBEDFARE SR % & 7z Beh and Lombardo [3] ®—#%{bh &, AIFILOMREE & HE—RIR R o — 1
YK T 3V ONIMEDRIGE DAL ZIRE T 5.

power-divergence FUREE &N 13, UTD X5 Icb RHEN 3.

N Pij + Pji 22 N e e
PN = ZZT [1 T H ({pi>P5i})

i

=336,

i#]
=L
N (e pey - L
Hij ({pl]7pjz}) - X [1 (pz])A+1 (p]z)AJrl] 9

A Pi; + 5 A2* P
o) =Bt i Bt

THD, pf; = pij/ (i +0j0) ETB. TOLE, & (i,5) R T L ORERED S DRI, 67 O
JEEETRIND. ZDLE,i<jT ¢§.j Z,1>7 T — qﬁg] Z (i,7) BRIZHD S x S Xt
FMTONZ Sepewn) £T 2L,

N — Z Z ¢(A>

i#]
= trace(ssj;few(/\) Sskew(/\) )’

YIRBZEDD, Sgpewn) EBABRNIMEOBERERE RS S, RE W) 2EMRTESZ L
DG, ABETIE, Speuqr) 7 O I EARTIILIC LB R BE T 5. 2070
12, FRFRTIN Spen(r) NORRMESIRETS ¥,

Sskew()\) = ADNBT’

LT, 3DEDREINIATHNREL Z N TES. TIT, A, BRENEN Sepewn) D, B
HARZ M VERFD S x M EZATH, D, dt Ao S BEIR TR RE gy (m = 1,..., M) 28>
M x M MEATIITH %, iz, M 3T (L723F5H) S TEIEL, S BEBELIE M = S, T8



KO M=S-1t74%%. IhoDTHZMACTEEREZIF2, A—2 73V ICHET 2 EEOEA
13 1& Greenacre [8] DIEREIZL D,

F=D"124D,,
G=D"'?BD,,

TEZ6h, BT, Fh 73V T OS2 S DREED 2R EENESNS. 22T, D =
(Dr+D¢)/2 THY, Dg, Do 3ZNZIUTEHNDELMER p,., p.; ZRNARRITITHD S x S K
TAICH 2. Fiz, REOED 0 2 5 XTRBNIENB D LOWELZEEZ 2, KRB Y
FENDZH T IVIEERMNEEFEO L ERLTWS. 20— T, B Xz M RItd FEE
B2 mBEOEED, REDEREZ EORERML TV 2202 RTHFSRELRD 2551213,

(I)()‘) = tTaCE(Sg;gew()\)Sskew()\))
= trace((AD,B")"(AD,B"))
= trace(D;),

ThHorIeZ2l% A,

2
100 x %,
EbEzoh3.

CZECREBEERHFGRDER 2T o TELD, &4 7 3V ONFMEDMRBLE S —RDAT L
RETWRWD, BEIIRLIERS. 22T, &7 0y FOEFEEBIZOWTE Beh 2] D
DORET S, FEMBESED OB ONZERITH  EEORMGED? S, ZRTTEE ETO s HHDAT
A7 3V D 100(1 — )% EEESE, TH 73V OEEERTITIF O (s,1), (5,2) BEE fa,
foo b L& RDEIICEX B TES.

(x_fsl)2 (y_f32)2

+ =1

2 2
$s(a) ys(a)

7272 L,

be 4P\ 2 42 M
_ S- -S —a _ 2
xs(u) - ( 2 ) )u’l (i()\)/ A()\—i-l) (1 Z af,gm))

2nd (2> —1) m=3
. Lo\ —1/2 5 M
Ds. +D.s T
?/s(a):< 5 ) 12 W 1- > aZ, |,
o s\ m=s

THY, N, § BZEHHDOTT {pi;} ZRAHER (pi;} CBZHR 7 W), § © plug-in #E
B oy Pos 1 Da.y s DERAMEERTD 3. agm ITOWTIE, EIATH A D (s,m) BETHS. %
To, 22 WZHHEE S(S —1)/2 Dh A4 ZHE/MAICBT 2 Ll % HTHZ. —fi%2 r x c EIRI
BOT, ZOBHEEBIEHEAETEZoNS. L, EAREIRICBY 2 EHEBORHE LT,
EFMTINDL SE SN DFFERED py = o 7R2 2205, BT RIHETEZAONS.



2.3 BUBERER

THETITHN LENED RIS FEIC X D, power-divergence BIR E &) o AL OHR 2
BOERT. £, NTRXA XN EMROEELTEROERNED LS RERE2 52 2017
fRITH 7 — 2220 TiE, R1IEFEAT 222515, XT AKX A=-1/2,0,1%5%2%. &
T X —=ZIZB I} % power-divergence (&, Rl AT 2 FFOERETH D, A = —1/2,0, 1 I&2OWV
T, ZLZ 1 Hellinger distance, Kullback-Leibler divergence, Pearson divergence ¥ FEIEAL 5.

B 1-31%, ZRENDNT R =X TN LIZBERTH S, 2TD/$T X —XIZDWTIE Brim A3
FRIGEWETIc ey hERTED, A =0, 1 1IZBWVTIE Nescafé dJFE TV, ZD—FT,
High Point % Taster’s Choice (&5 m2 6z ZAI27 By PENTWVWE. 6D e
5, Brim % Nescafé (5 OFREZEFO 20, 1, 2B HDFEROBHEDL D ITE VWA RV T
%L TED, High Point % Taster’s Choice (3{1] &2 DR L Z 1, HIRIEWIE L& 2
5NB. K, zhzho 7oy FEEHE BEEBICEET L, YOI A-RITBVTYH,
Taster’s Choice ¥ Sanka, Brim ¥ Nescafé (33E LW EICH D, [EFEAMEIRO E 4 2 #{ifH H K E .
ZhE, BAEROBEBOEAMALITVWS 2R LTED, ZREADRT L8275 Y FIIM
TRHE IR FCHIR 72 ¥ 25D DTl e, B TE 2. %72, A EHERORERM HRIZ OV
T, A=-1/2, 1 OFERELET 7 Y FORBEBEEIFAEZEERV—F, A =0 DFETEE2TH
BATWVWRZEDHERTE . 2, HFERL TR —R T OREP KX TED, A =01&
ZROEFE TOFGRDOEFTHH 0% L, A= —1/2, 113470, 80% TH 3 Z &%, HIFRE
ToOREMZRZ2EEICER T2 EZIbNE. CTNETORRBEERZEEZ 2L, T X—KE
RPFEE LTRD EiFoinsd. BIFENRARI X —-2D#EIRGEE LT, ARRERE THGRY
RRICRZ2DDZER, T—ROERZHEEALEREORHELER L TRET %, REDVET L
Nz, LrL, BITECHEMINCZ YR AIERERINTEL T, AHKTH T X —XDFERITE
BRHFED 1 DOTH 5.

X X o6 04 02 () 02 [ 06 o5 04 02 00 02
ipal Axis 1 ( 35.83 %) Principal Axis 1 ( 45.26 %) Principal Axis 1(39.12 %)

M1 \=-1/2 D& K2 \=00Ea X3 \=10H54



3 ARILEIERTRET L DR
3.1 IERFETI

RIRETIL WL DD DIEMFRE TSI, DERIEERBERICH 2 b DDVFHET 5. ZOBRE
FoIEFrE T A0z, CS EF AL GS EFAHH S, McCullagh [10] 12 & biRE XNz CS
ETNME,I>0DB L,

g (1< j), .
pij = L R, iy =y
’ { Yij (i =), T
ThHZ 5640, Read [11] @ GS E7 /L3,
oy =9,

FRU, 0y =20 pigy 0L = 2. ) s, pi THABNE. —HRTH22 X512, CS EF L
EREDRBIEED D 2 Z L #REL, GS EFUELE, REARSTH Y AVIENS 2 &2 RE
LTW3

PFED R N L EREIC, CS EF ALY GS 7L ORMBEE % 5§ 2 R Ocg, Pag 7
hehREIhTED,

Do = " log | ——2—— | +log | —L— )
oS log 2 z;#z: 2 { <6U(pfj + p}})) or(py; + 1)

1 pij + P 1 0 ([dv oL
log 2 Z#]Z 2 L logZHij ) ’

TEFEN S (Tahata et al. [12]). TNSDOREDOHEIZOWTD, [0, 1] PAXH TR DR %
AL, 52272 CS ETLR GS ETLDOEEEZROHEE, TN Posg =0, Pgs =0 &% D,
ZDO—F,CS ETNLRL GS ET L DR DDBHmRAL REIBELROEHE, ThEh dcg =1,
Pas=18%%. ZheIIHL, @V KT A =0 DFEE &g LBL &,

Pgs =

®g=Pos + Pgs

SRR D LD, ZOBRICEDE KEHT TV D dog, Pas DF @%‘Hﬁﬂ:ﬁ:fonﬂf\m\
2, 1 DORENEL 2. 20UZ, Pag 13 0V L FEBIC, Doy 23T 2 BRFMTHI 2 MK ATRER 2
g IXEITHBRTERVWIETHS. 20D, BEENRZEZESIT2YVD GS EFLE CS %T/I/Z
DM DFHE 2 FIFHTIT 2 IR D T, Og, Pas ZHIA AL T 2 2 & T, BERNRFHEZ 7.
AL, Pog, Pas 12L2 CSETILE GS ETANDTDREID _EIF7=0, ZDIEHh D0 fEA]HE
RIEMFET L THRPRICEZ 2 Z eI T 3.



3.2 BfERER

321 YZal—v3v

YIal—varvERYLT, 22k CSEFL, GS EFNLOEBEZIHOBED 4 x 4 HERK R
FHWT, &g, Oas 12X 2L EITo/. K451 CSEFTLE, K6-7TTEGS EFLEREL
THEDREREZRLTWVWS.

45 %R0, MADTR Yy PPER2C—HRLTVWEZ2Pbhr 3. ZhiX, E2k CS £
TNLOEEZFEOLE, CSETADLLDRMIITFELRVEDIC Pos = 0 THEZI b,
Ps = Pos BDIUDEEDIT, Dg & Dgg REHTEZEMPMTININEL L2 ZEDEBT
Hd. ZO—HT, MN6-7TE7ay My OMRML D2 R ThOrS. 52K GS ET L
DEEZROL X, GS ETADLDEBIIFEEL R VD, Ogs = 01FHLNTHS. 2D,
Dos BHEL EMFMTINIETHIE B2 2226, KTHRT X2 T I VDB AEIKEF LT
W3, £7z, K7 OFE5HEH NaN O0BHIE, BETHIOREENRTO L R2:DTHS. K613,
Pg = Dog ZHEFE R, Pog 1T K2 ENMPMTIIDHERFIRERFIIRZBITH D, GS €T L DHEEHIK
DADZ LD, CSETAREBIS G, 6y, 0 D—RICEZ 2729, S ETLD#M L FFEICE
BBILERLTVS. Th6 DRI, IERFRE T L & ORERZ EEZINCTHIT % v, BN
W R EHEDFIRETH 2 Z L 2R LTV 5.

Principal Axis 2 (49.26 %)
06 -04 -02 00 02 04 06
4+
Principal Axis 2 (49.26 %)
06 -04 -02 00 02 04 06
4

" 06 04 02 00 02 04 06 " 06 04 02 00 02 04 06
Principal Axis 1 (49.26 %) Principal Axis 1 (49.26 %)

4 D5 oL (¢ CS ET L)

ot

Bos DARUL (5587 CS TF L)

%

Principal Axis 2 (47.74 %)
-06 -04 -02 00 02 04 06

Principal Axis 2 ( NaN %)
-06 -04 -02 00 02 04 06

-06 -04 -02 00 02 04 06 06 -04 -02 00 02 04 06
Principal Axis 1 (47.74 %) Principal Axis 1 ( NaN %)

6 s DERHL (5227 GS TFN) 7 Bos ORI (52487 GS TFL)



322 EF—X

KF—XADOHEMAFE LT, £12HUIEZS. 23HD N =01XB T2 2 DFEEDL S, XK
YD o DEPAKRE A T TRV O0dH 2 2 L DHRTE 20, Zh oD CSEF LY
GS EFANED LS ICHBRT 202 ELKT 3.

| ne—gqa

Principal Axis 2 (45.26 %)
06 -04 -02 00 02 04 06
Principal Axis 2 (48.29 %)
06 -04 -02 00 02 04 06
+

" 06 04 02 00 02 04 06 ".06 -04 02 00 02 04 06
Principal Axis 1 (45.26 %) Principal Axis 1 (48.29 %)

K8 &g ot (ds = 0.0596) K9 ®gs DAL (dgs = 0.0236)

891F, £ 1% &g, Do KEDABLLEAERTHS. MIZRZY, 2TOHFTTVICCS
EF DS DRESFEREGFEST 2 2 e a3bhs. LhL, dg = 0.0596, Pgs = 0.0236 ZHE 2
5, WD & DRSS GS ET A6 DEMIZIT TR, CSETADL D HIEEFET
2rHlcEs. 22T, M89DEH TV L HADERZHET % &, High Point 28K % { &
5 ZEHHERTE 3. 2D Z kX, High Point (ZRFMED & DM TEET 272, T, CSET L
OO EMTZ Y FE D SBLFTFOREDVH L, b EZXD N TES.

4 FEHEESERDOFRE

AR, MRS & DEBE 2 EEBANCHI 2 divergence IR E 0N A 5, “RITHERE
FEADAHULFEDIREZITS Z 8 T, BRHEEDIED TEL TV ONMEZFET 2L & b
W, &A T AVEOBRESERAETH L Z BB Lz, £, ME» S 0B R S h
2HEE, WS ODDIENMIE T ANDDRERZIE 2, £ X5 RIENFEENFET 2
D DEHENFHE DS T ICARETH 2 Z L 2R L7z, SHROBEL L TE, AAAFECBT S
power-divergence 125 2 2 N ZFlR 8T X — KL FRRL, IEUFRE T ANDGRZ B E 2 7 1EEN
AU X 2 FHEAN ORIV ERGEZ 5 2 e VW E Z TV 5.

1%

RIMS H[FEFZE THERE 7L L MR 12T, BELRNHOBRZTEZE LT, #icd H A
EDTEVE L. F, AAFRICBI 2 AL X Y P RTHW:, JEZFRYO - HEEEIK
#eEL BT, &IRIC, ABFSEE JSPA BHFE 20K03756 DB 23217726 DT
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