TH5EHEME>ERIIC
-l ESRBT DD

:#?A—Z(ARDJ) IBRDERF (% —RA)

M S el

NS, BEE (FE) OEEICOVWTOI>TREZDH DS



‘D

1)

o
=

JII 1E

-

& D

DIAXY NTREET B

55 7 D



AH D

REBOBREFNET —7

(Acceptability Rating
Data of Japanese: ARDJ)
70V Y NDOFELGEN

« HEIMARE: MEE BEEF; o
RmAE: XE CE, X
=, )\t BE—EE, B #

&, TE &171, &% >

o%‘_‘ll:l

iR OB E

i
OH

D KR web

DFER

REFEDDFE

L EDETILE (2D)

- AREFEDETILE (3D)

i%/_.l_\

—’:‘EEA

nF% off



BE (b3 3d) ARD) D H ?




ARD) 703z V7 hDRR#E 1/2

- RITFE (2016-2018FE) * https://github.com/kow-k/Japanese-
sentfence-mutators
o THUCZHER & . =ZEFR YT 2N =X BF S = =)
?ﬂ:j'bn%&%. ?\nnﬁﬁjb_a—g@éwugfq:ﬂijj@nlb\ . %1%555%]%535@
AEY AT LOEE  BREFET —IN—X
_ Il b p 5 S T oo
ZEMRICLUT(PLERREESF AT 16K13223) . 20184

* https://github.com/kow-k/database-of-

japanese-acceptability

* AERER1DE1EP
c 2016EE c RE&ZWRICUF/NRIERE

c 4 LT [4] e RNEER1DE2ES

C —BOBAERRIC LA ERE
20174 g =
. & EH
R OBREEEBERT DAY Y T DO
e



ARDJ 7OV 7 bDREKE 2/2
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v.index v.form count
vill 1= A Ic W/
vil47 ([AIDEok 12
vilé E I |
vi197 | BeEU |
vI3I BRUTK |
vI45 iR s | 7
vi55 |[#DERULKE 9
v18 H L) 72 23
vi83 =AY 8
v210 A TE | 7
v22 1T-o I I
v25 An it 1 6
v26 |EE LD T |

ratio

0.057

0.040
0.003
0.003
0.003
0.057
0.030

0.077
0.027
0.057
0.003

0.053
0.003
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v.index v.form count ratio
v326 | Zofc 2 0.007
v338 | &%k 1 0.003
v345 | B 17
v377 | &®nfk 1 0.003
V40 TR 0010
v44 =AVE -
v447 | DBV 8
v450 | #Eofc 18
v470 | Bof 29
v713 | BEosfk 9
v807 | BEULR 23
v829 | Bidofe 9
ve3l | B 17
vos8 | Bof 29
sum 300 1.000
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grO @ s130, s140, ..., s180 [3/5]

s130.EFENHFR Y T 55F%] - R TIHREEEEFDbE . REENRSKENETHMEIVYEZE

ANl 70,5 'f CHBE BN IZHB0. AEFEERALEBMETHME I EZ%E
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grO @ s190, s200, ..., s240 [4/5]
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s220. A EHHEBICCITATHE
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[5/5]
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« FR 1 * R 2

e XICHW T BRIH/INY—2IEE
SESAEELLLTWVWBLSIC
— R TlE L

e 12712 r[0,1), r[1,2), r[2,3),
r[3,4] OXETODKRILD
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5D IEE S D
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ZREHEMZIOA U TER

c FIRIGDI ZRAIYV T ZULULTIIN—TRIFLTHSB

* Hierarchical Clustering (HC) Z{#> 7T

¢ F—H DIEELBD vs 15 L

e ZDRERICRTTZHIRL, M Z{E>THSD

* Principal Component Analysis (PCA), Semi-
supervised Local Fisher Discriminat Analysis (SELFA),

PCA3D Z{E-> T
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Hierarchical clustering on the factor map

JTy

Dim 1 (65.01%)




F g

s RIGIRNT VIV vILDESE cESZEREREM
* 4D DRI X * Hierarchical Clustering (HC)

. range[0,1), range[1,2), range[2,3), * x-means ;&: k-means Dk ODHHEE%Z H

range[3,4) DZEFNEFNDREIRERD DM BHICRDIT S
e 11 = (prob[0,1), prob[1,2), prob[2,3), * Principal Component Analysis (PCA)
prob[3,4))
* HC & PCA DM lTEHLE
c ZX®D
« ZXE1T
o T [FERDIENT NILTEEELST R TWL
& * R ® FactoMineR (Le, et al. 2008) /v
g—3% B

s BEELINTVWERWE, BERS gricE
I5EHlzZLEBRTERL

43



RIGINT > > ¥ )LD Hierarchical Clustering

Hierarchical Clustering

Hierarchical Classification




gr0 DRI DOEBY S5 YUY

Hierarchical Clustering

o 3 ) d) 7 5 Z 9 — 75{\ Hicrarchical Classification
e TW5

« & acceptables

St

questionables

* % unacceptables
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grl ORIBIOEBY S5 YU VY

Hierarchical Clustering

o 3 . G) 7 5 Z 9 —_— 75{\ . Hierarchical Classification
FEmESnTW3

« & acceptables

St

questionables

* % unacceptables
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gr2 ORIHMXDERB I Z XY IV

Hierarchical Clustering

cADDY TAY—H
ﬁg}ﬁ é n_c L\ % Hierarchical Classification

« & acceptables

St

questionables 1

* % questionables 2

* 5 unacceptables
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gr3 ORIBIOEBY S5 YUV

Hierarchical Clustering

o 3 . G) 7 5 Z 9 —_— 75{\ Hierarchical Classification
FEmESnTW3

« & acceptables

St

questionables

* % unacceptables

) oc PO DO NN O O©MmC
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grd ORIBIOEBY S5 YUV

Hierarchical Clustering

00 05 10 15 2D

o 3 . G) 7 5 Z 9 —_— 75{\ h Hierarchical Classification
FEmESnTW3

« & acceptables

St

questionables

* % unacceptables
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gr5 ORIBIOEBYI S5 YUY

Hierarchical Clustering

00 05 10 15 20

o 3 . G) 7 5 Z 9 —_— 75{\ | Hierarchical Classification
FEmESnTW3

« & acceptables

St

questionables

* % unacceptables
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gré ORIFAXDIEE I SAY I VT

Hierarchical Clustering

o 3 . d) 7 5 Z 9 —_— 75{ Hierarchical Classification
FEmESnTW3

« & acceptables

St

questionables

* % unacceptables
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gr7 QRIFBXDEEY Z A5 )V D

Hierarchical Clustering

o 3 . G) 7 5 Z 9 —_— 75{\ Hierarchical Classification
FEmESnTW3

« & acceptables

St

questionables

* % unacceptables
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gr8 ORIBIOEBY S5 Y VY

Hierarchical Clustering

o 3 . G) 7 5 Z 9 —_— 75{\ Hierarchical Classification
FEmESnTW3

« & acceptables

St

questionables

* % unacceptables
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gr?9 ORIHBXDEEI Z A5 )V D

Hierarchical Clustering

: “ﬂn.

o 3 . G) 7 5 Z 9 —_— 75{\ Hierarchical Classification
FEmESnTW3

arli2 gair

« & acceptables

St

questionables

* % unacceptables
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grO-gr9 ORIBXDEEY Z AT ) >VT

Hierarchical Clustering

o 3 ) G) 7 51 9 _75{‘ - Hierarchical Classification
FERiEsnTWg
« & acceptables

P>

* 7r questionables

* % unacceptables
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RIGMT> v )LD PCA

Factor map

cluster 1
cluster 2 s2&M02

DG Y
o o30FE LS

Dim 1 (65.01%)




grO ORIEX D PCA (Factor Map)

Factor map

e 3DDYUTRI—M
k= TWs

« & acceptables

* 7r questionables
* % unacceptables

Dim 1 (67.55%)
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grl OREXD PCA (Factor Map)

Factor map

e 3DDYUTRI—M
k= TWs

« & acceptables

* 7r questionables
* % unacceptables

Dim 1 (67.07%)
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gr2 OREXD PCA (Factor Map)

cADDYU TRAT—M
kSN TWwW5

Factor map

slusier 1

cluster 2

clusier 4

£ acceptables

* 78 weakly

questionables

* #% strongly
questionables

* 5 unacceptables Dim 1 (62.96%)
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gr3 ORIEXD PCA (Factor Map)

Factor map

e 3DDYUTRI—M
k= TWs

« & acceptables

* 7r questionables
* % unacceptables

Dim 1 (64.69%)
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grd ORIEXD PCA (Factor Map)

Factor map

slusier 1

*3D2DIVZRY =N oser
R ENTWS

£ acceptables
* 7r questionables

* % unacceptables

Dim 1 (69.30%)
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gr5 ORIEXD PCA (Factor Map)

Factor map

e 3DDYUTRI—M
k= TWs

« & acceptables

* 7r questionables
* % unacceptables

Dim 1 (65.28%)
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gré ORIEXD PCA (Factor Map)

Factor map

slusier 1

*3D2DIVZRY =N oser
R ENTWS

« & acceptables

3276"3146

s21R° es(26
O

s096°

St

questionables

$196"

<24k

* % unacceptables

Dim 1 (66.55%)
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gr7 ORIEXD PCA (Factor Map)

Factor map
morsasy [

e TW3

« & acceptables

* 7r questionables

#x unacceptables

-1 0

Dim 1 (69.94%)
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gr8 DRIEX D PCA (Factor Map)

Factor map

slusier 1

*3D2DIVZRY =N oser
R ENTWS

« & acceptables

St

questionables

* % unacceptables

Dim 1 (63.55%)
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gr9 ORIEXD PCA (Factor Map)

Factor map

slusier 1

*3D2DIVZRY =N oser
R ENTWS

« & acceptables

St

questionables

* % unacceptables

Dim 1 (68.59%)
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grO-gr? ORFXD PCA (Factor Map)

Factor map

c3DDYSAY—H i
kSN TWwW5

£ acceptables
* 7r questionables

#x unacceptables

Dim 1 (65.01%)

6/



e grO-gr9 O EDRIHAXDHICK L TH,

U &It D it

) -

$\<

R 5

“ N~

NEShTWS

* ZThlE grN DRIt Db

§<

ETHRITH %

68

W 1/2

oWz W E



FABREWR 2/2

egri(i=0,1, .., 9) Ts281.i & s282.i &

c EWIEWRIUMIEICH 1Y,

e o5/ BAIULEICH DERTILZL
e HICES &, s281.i DNUEDZEEIL, $s282.i DAEBEDZEELD/NHETW
« SnHEA

« EWIEWRIUZIEICH B DI,
1l

=Bl DUEIRESNTWBEE

« (IEN T N D DIEARENR D IE

69



grO OREXD HC x PCA

Hierarchical clustering on the factor map

slusier 1

cluster 2

e 3DDYZAY—D

fEE 1L

=
7S

21

acceptables

St

—_
0o
) -~
o
<
0
)
o
=
()

questionables

* % unacceptables

Dim 1 (67.55%)

/0



grl ORIFEXD HC x PCA

Hierarchical clustering on the factor map

slusier 1

cluster 2

e 3DDYZAY—D

fEE 1L

« & acceptables

St

questionables

* % unacceptables

Dim 1 (67.07%)

/1



gr2 ORIFEXD HC x PCA

Hierarchical clustering on the factor map

slusier 1

e 3DDYTFZARI—D -

« & acceptables

St

questionables 1

—
o
o~
™
@
D
S:J/
N
£
(@)

* % questionables 2

* 5 unacceptables |
Dim 1 (62.96%)

/2



gr3 OREXD HC x PCA

Hierarchical clustering on the factor map

slusier 1

cluster 2

e 3DDYZAY—D

fEE 1L

« & acceptables

St

questionables

* % unacceptables

Dim 1 (64.69%)

/3



grd OREXD HC x PCA

Hierarchical clustering on the factor map

slusier 1

cluster 2

e 3DDYZAY—D

fEE 1L

=
i

acceptables

—
S~
™M
D
o

o™

St

questionables

Dim 2 (

* % unacceptables

Cim 1 (69.3%)
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gr5 OREXD HC x PCA

Hierarchical clustering on the factor map

slusier 1

cluster 2

e 3DDYZAY—D

fEE 1L

2 acceptables

St

questionables

* % unacceptables

Dim 1 (65.28%)
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gré OREXD HC x PCA

. Hierarchical clustering on the factor map
e 3DDTZRT—D
cluster 1
fEE 1L

cluster 2

e 2
N

/1

acceptables

i

questionables

c Z_DD TRV TR
7—HD

#x unacceptables

Dim 1 (66.55%)
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gr7 ORIFEXD HC x PCA

Hierarchical clustering on the factor map

slusier 1

cluster 2

e 3DDYZAY—D

fEE 1L

2 acceptables

St

questionables

—~
)
o
0
o
0
N
N
E
0O

* % unacceptables

Dim 1 (69.94%)
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gr8 OREXD HC x PCA

Hierarchical clustering on the factor map

slusier 1

cluster 2

e 3DDYZAY—D

fEE 1L

2 acceptables

St

questionables

* % unacceptables

Dim 1 (63.55%)
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gr? ORIFEXD HC x PCA

Hierarchical clustering on the factor map

slusier 1

cluster 2

e 3DDYZAY—D

fEE 1L

2 acceptables

St

questionables

* % unacceptables

Dim 1 (68.59%

/9



grO-gr9 ORFEX D HC x PCA

° j( % fd: ;(\:l' J:I-/: I Hierarchical clustering on the factor map

cluster 1

cluster 2

* & acceptables

 {7x questionables, #x

unacceptables}

e DiEICH D, Dim 1 TZX
IHEINTW5S

* ZE[w]

eDim2<07T2<Dim
<1 OEENZEHLZODIE
BmEM?

Dim 1 (65.01%)
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grO-gr9 ORIEXD PCA (Factor Map) 1/3

* StHH 7

Variables factor map (PCA)
* Dim 1 & Dim 2 TRIG®D

95.33% % &nBH

* Dim 1, Dim 2(cx9 % &b
T > v )L DOBER

*r[0,1) & r[2,3) EXEW
T, Dim 1 [CFIFHIE

3°
~
~
=
m
S
~
£
O

e ZNIEX LT r[1,2) BNEFIF
BT, Dim 2 ICIFIEXT

* r[3,4] & r[2,3) &IEEE
LJ, I'[],2) C‘:;GE*EB@ Dim | (65.01%
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grO-gr9 ORIEXD PCA (Factor Map) 2/3

. BEAH

Variables factor map (PCA)

*eDim1 & Dim 3 TRIL®D
69.68% % i BH

* Dim 1, Dim 3 [CX9 % Kb
T > v ILOBEFK

*r[0,1) & r[3,4) EHEH
Dim 1 [CIF XX IE

- r[2,3) 13 r[3,4) &IEHER

c ZNICH LT r[1,2) & Dim
1, Dim2 & XIFIFHEBELL

Dim | (65.01%
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grO-gr9 ORIEXD PCA (Factor Map) 3/3

- BLEAS

Variables factor map (PCA)

*eDim2 & Dim 3 TKRIDD
30.99% %= 3¢ HH

* Dim 2, Dim 3 ICXW 9 %R
T > 2 v )L DER

. r[1,2) & D2 &< IEHEES

°r[2,3) & r[3,4) &AM
= IC Dim 3 (55 < 1HE

* r[0,1) (& Dim 2, Dim 3 IC
FIFEEAETRZ L
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PCA DXt DEER

* Dim 1 (65.1%) HVi%hxE e Dim 3 [FEBEICENID
(= FERFZE) ITHIELTL BUZESW (= HEte)

5DIEEAS MEH, Dim 2

(30.3%), Dim 3 (4.7%)
DEERIEEN

s MR H>TWVWEFS

cHEH<

* Dim 2 EIXBEDEMS
= BITAEEFOKRES

84



- normalization

U 5 &



grO ORIEXDIEZENZ LD PCA (Factor

Factor map
morsasy [

e TW3

« & acceptables

* 7r questionables

#x unacceptables

I E—
-20 -10

0 10

Dim 1 (5§7.83%)
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grl OREXDIEZENFZ LD PCA (Factor

Factor map
° 3 >, d) 7 5 Z 9 — 75{‘ ) ]7_,%%{ 5
R ENTWS

acceptables

3001

s191 041 *s161

' '3157;3&“343? 031 - getit- - F---
i
261° " <181' 812

s171

St

questionables

#x unacceptables

L .
-10 0 10 20

Dim 1 (56.63%)
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gr2 ORIEXDIZEZENZ LD PCA (Factor

cADDYU TRAT—M
kSN TWwW5

Factor map

slusier 1
slusier 2

clusier 4
o BB
AR

£ acceptables

7~ weakly

questionables

tx strongly

questionables

* & unacceptables

Dim 1 (45.16%)
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gr3 ORIEXDIEENZ LD PCA (Factor

Factor map
YR -

e TW3

« & acceptables

* 7r questionables

#x unacceptables

Dim 1 (48.12%)
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grd ORIEXDIEZENZ LD PCA (Factor

Factor map
p—

e TW3

« & acceptables

* 7r questionables

#x unacceptables

Dim 1 (44.46%)

90



gr5 ORIEXDIEZEZ LD PCA (Factor

Factor map
R ENTWS
« & acceptables

s085e

055 S
-- $42~5§2’§§‘-¢5-135 ——————— 7—‘— =275
s005

St

questionables

#x unacceptables

Dim 1 (52.49%)

1



gré6 ORIEXDIZEENZ LD PCA (Factor

Map)

Factor map

e 3DDYUTRI—M
k= TWs

, 521605026
o BB
Vi \

£ acceptables

St

questionables

#x unacceptables

Dim 1 (54.36%)
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gr7 ORIEXDIZZENZL D PCA (Factor

Factor map
cluster 1
o W cluster 2
e 3DDY ZARYT—N
RSN TWD
107, ’
« & acceptables T
502703.087 sO17e
sz07
* 7r questionables
[

#x unacceptables

Dim 1 (54.73%)
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gr8 ORI DIEZEZ LD PCA (Factor

Factor map
YR .

e TW3

« & acceptables

* 7r questionables

#x unacceptables

0

Dim 1 (46.94%)
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gr9 ORIEXDIZENZLD PCA (Factor

Factor map
o 3 >, d) 7 5 Z 9 — 75{‘ ]7_,%%{ >
R ENTWS

acceptables

s1p9°% 116139 sQp9 '
- 50195729, 434 :
$109 30‘L9

c279 S22% 5140

St

questionables

#x unacceptables

1

0 10

Dim 1 (59.42%)
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RS

c BEHD DHZTICHNT

e cluster 1 () & cluster 3 (#k) ZRTAMHHE U %L

o« EFR, Dim 1 OFBHAANTHA>TWDS

° %@TL_@ 3D ziﬁo)rj—‘: ziﬁ,jjz-k (I(—éﬁh\%t%/u\é
nan, EhH2DIFEHL L

* normalization XL & gr0, ..., gr? ZHETELRL
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« REEXX I

m

2 acceptables vs {7~ questionables, #x

unacceptables])

s I, AREFIRE IXEEICATH DD D
DM7?
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R DEIIL 1/2

« XROBRIEETEHIMOET ILE

« BEAMNICE S &

o SHAAZEL: prob[0, 1), prob[1, 2), prob[2, 3), prob][3,
4)

e ZT{FEST

- BMNZ#: A(cceptable), UNA(cceptable)

)|

c ERBT B EFIERET BS
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rea DENL 2/2

A, 282Ff0l%=

cluster 1

cEHITRY—1 (RED)
7z A(cceptables) h

c EHITRY—3 (IRED)
UNA(acceptables) h

c MENHNIL, Z DMt X

=

1]

XIS %3

S/l ZAY— 2 (FRE)
= E DD H Dim 1 (65.01%)
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FHENH D RETETIVE

s HXHEMH D PFEDFED—DTHSD Semi-

supervised Local Fisher Discriminat Analysis
SELF(A) (Sugiyama et al. 2010) Z{E > TR EZ €T

UL

o HER URDEEICETNILDRBETET R WD, KENH
DR EINA T ADBDDI S
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U Tc AR 1/2

P ={p01, pl12, p12, p34} T e p02 (= pO1+p12) > 0.6 &5 A,
Z 2 TIRWIE 5 UNA
* 1 Alcceptability)0
* k1 Alcceptability)?2
. p02 (= p01+p12) > 0.5 &5 A,

Z5THRWES UNA ° p02 (= pO1+p12) > p13 (=
p12+p13) > p24 (= p23+p24)

5 A, D TIHEWES UNA
* 5% A(cceptability)Or * 2 e

e M Pz - EaE=H73
U AIVIEFIBT (categorical
judgment) DETILL

* p02 (= p01+p12) >=0.5 &5
A, TDTRRWIES5 UNA

* 2 A(cceptability)1
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=L Tc AR 2/2

* & Alcceptability)3 * &1 Alcceptability)5
+p02 > 0.5 55 A, p24 > 0.5 55 UNA, B D + p02, p13, p24 DEKAMED p02 15 A, p24
X 5 UNA, &D X
* &1 Alcceptability)4 * X A(cceptability)é
*p02 > 0.6 25 A, p24 > 0.6 %25 UNA, %D 001 HBALS A, p34 BNEALS UNA, D
X X
* &1F Alcceptability)4r * &£ A(cceptability)ér
*p02 > 0.7 %5 A, p24 > 0.7 135 UNA, %D « p01 BEBEAAS A, p34 NEKRES UNA, Z0
X HOB, pl12 < p23 B5 X, 25 THRVNES Y

* &M Alcceptability) 4r2 o BUE G RSERRE & D O FED EFILL

+p02 > 0.8 &5 A, p24 > 0.6 %25 UNA, %D
X
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SELFA (r=3)
AO-AO

* A/JUNA D25 45

* if pO1 > 0.5: A;

* else: UNA
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SELFA (r=3)
AO-A1

* A/JUNA D25 45

* if pO1 > 0.6: A;

* else: UNA
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SELFA (r=3)
AO-A2

* A/JUNA D25 45

* if pO1 + p12 > pl12 +
pl2 > pl12 + p34: A;

* else: UNA
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SELFA (r=3)
AO-A3

« AJUNA 031ESE

* if pO1 + p12 > 0.5:
A;

* else if: p12 + p34 >
0.5: UNA

e else: X
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SELFA (r=3)
AO-A4

* A/X/UNA D3EH4E

* if pO1 + p12 > 0.6:
A;

* else if: p12 + p34 >
0.6: UNA

e else: X
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SELFA (r=3)
AO-AAr

* A/X/UNA D3IEDE

4

* if pO1 + p12 > 0.7:
A;

* else if: p12 + p34 >
0.7: UNA

e else: X

109



SELFA (r=3)

AO-Adr2
. A/X/UNA O3{E5 % 01 A _

SOFRS

* if pO1 + p12 > 0.8:
A;

* else if: p12 + p34 >
0.6: UNA

e else: X

110



SELFA (r=3)
AO-A5

« A/X/UNA O3B 48 Vs L S

* if p02 == max: A;

* else if p12 == max:

UNA

e else: X
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SELFA (r=3)
AO-Aéb

* A/X/UNA D3EH4E

* if pO1 == max: A;

* else if: p34 == max:

UNA;

e else X

112



SELFA (r=3)
AO-Aér

* A/X/UNA DAED A

* if pO1 == max: A;

* else if: p34 == max:

UNA;
e else
c ifp12 <pl12: X

e else: Y
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PET TRY —%&
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R

ay
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=
SES

I~

. SELF(A) D R(3, ARIRTOEEE 27T (FE

) EHREULLEER

+ SELF(A) Z r=3 TEFILILLTWVS

o ZE[H]

c IRTTBEREDIBRO>TWVWSHDH ?
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X R

* PCA3D Z{E > TH &R
*R D rgl /Xy —2 (Adler, Murdoch et al. 2018)

* R D pca3dd /Xy T — (Weiner 2017
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“pcal3d” Z={FE >
T A6 Z=r[fHA1L

* A/X/UNA D3{ET4E

* pO1 BJREKREZS A (A
L > DEE);

* p34 BEAGZ S5 UNA
(ZZ & DEE);

c FDMES X (BFD
2813




“pcaldd” ZE >
T A6 Z=nJfR1L

* A/X/UNA D3{ET4E

* PCINNR Z G\ =2D
< Dim 1 =PCl1 ¢&
Dim 2 = PC2 "B %
TWeD &R U

ZE TR WREE A B LY
=> Dim 2, Dim3 (&1H
BELTW5




“pcaldd” ZE >
T A6 Z A HA1L

« A/X/UNA D3I{EZD%E
c PC2ZARZHWVWAE

PC3 (= Dim 3) @
FZHhbh 3

o« ZTRHRWEBNDUIL
L => Dim 1, Dim3 (&
DUMEBELTWS




“pcaldd” ZE >
T A6 Z=nJfR1L

« A/X/UNA DIED$E
e PC1 AEZLHWAE

* PC2 (= Dim 2) &
PC3 (= Dim 3) OF
RO H S

70 WREIE AV U
=> Dim 2, Dim3 (3J®
ZLTW5S




i

AR 1 * Adr, A4dr2, A6 (=Aér) 13D D
IR —ICERICHHLTWL
- A0, AOr, A1, A2, A3 £ T &
cluster 2 (IR )HDFRHE S 78 L)
DT, E c MR 4
« 1B 2 * cluster 1 & cluster 2 DIRFFD
FxzB5&, Ab (=Aér) DA
« A4, A5 | cluster 2 (&) (1B RV I
LI DIEEBNNETTETDHDT,
y ] * Abr 735 gr2 @ PCA TY SR
Y—M4DConNicEHEERTE
AR 3

2
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XEHESRDER




i

° i o

c IDEIRT> v p[0,1), p[1,2), p[2,3), pl[3.,4) ZE>HR
it) ZEZIE, EMNORIBREFEDZHRMEZZENIEDICS S
CKRIETZES

/711

At

=

HHEAS (D Abr) BEZRREREFENZNED DEETERDE
20TIE?

s AREFIMTIIBRBEFED LY ZFABXDT, INTHEREHIBID
ETIMEICRIN UV IEEICRD DT ?
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TR ORE

e MTDRT c BHIPEEOZTEEZMZ S
e E—EDT—Y KT S « RRITEEF D H
s BHEDREEZRS ¢ BIFE—DOYUDDEEZIED
9

}

o —“—9 TR 0)/.{_\-‘.\’(:\ )
4 " o« —RTTILDIREZIZFI UT

AT IE ikl @ Rt d B

RIGRET —5 ZH > T,
ThEMSES

o
—

y O/ ]/ 2/ 3 "j:—;kﬁ:'”./:
s ZEDHZIEPT
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* Daniel Adler, Duncan Murdoch et al

(2018). rgl: 3D visualization using
OpenGL. R package version

0.99.16. https://CRAN.R-
project.org/package=rg|

* Sebastien Le, Julie Josse, Francois
Husson (2008). FactoMineR: An R

Package for Multivariate Analysis. J.

of Statistical Software, 25(1), 1-18.
10.18637/jss.v025.i01
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