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T 2] &= W (multi-dimensional scaling: MDS)
q ZF 8yl H7] EH(unfolding model,
Coombs, 1950/ HAZALL Aol AR
o At ARAE A E3Kscaling)dh=

HEH BT

>

4 B} W (response-centered
Husie] A% An
£ AN Z3Kvisualization)SFc}. THEA Q1 2| A28y
g 729 Ane ddY i tid s
Q]/A A(preference rank) Fv A EA (DA
of 3t M2)e BHrating)d AR &9
A} Z(ranking data)@} A A} S (rating data)=
Holl 875He A2 Ao =] uiol
SAA | BgHe £40] b da, w
A FAE el dig S AR W
TZ2E OE F A ol¢k 2 A9 £4
A AEEHE Aole =AAES} BAAETL
& Ao ERE dojiss #EE 5 3l
ok & W O AAE e 853 &
529 HAARE ol &F HrIEAY 2

g

=

o

scaling method) .2

e}

& 4 Stk A AR %
2 % Agel BAy 7]
Ag spotere
S % ARl 723 ol FolH o]
(Al E& &9, Alwin & Krosnick, 1985; Russell &
Gray, 1994), 71 HIwE 98 H7E4e 28
& Ade 7] offgn. B AT =dAR
o} FAARES ot HrEHS FIHst
AL, 1 AR AR A4E AHEDE
H] 28} -
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CHRFE AT} o7| 23

gad AEH-E A8 2 3(distance model)ol]
7)1%8ke] A similarity) B 273 Ad(proximity)

Azl WAY HIH SHEL HotsEs

wt AE AAE WOl TKruskal, 1964
Torgerson, 1952). A HEW B3P =9
o MAE hd@Es #FHxhI A5 BA
of 3k 7Hgel wet Al H(merio =
H| A &4 (non-metric) RS2 FEL F 3
o WA e AdAE 18 &=
He 528 ¢ e AU 2 =W (individual
difference scaling)¥} FAthAF FAEAE FA
of Alztgtd = e ¥r] Byl ok oAt
4 A=W A5 ddEs dAd E3t
AZrskety] el AHdS Fral 1 AbdolA A
29 245 2= ZPWolnE AFFA

2] ¥R (stimulus-centered  scaling method) &2
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gt BAke] 24 A (proximity) O
2 ok Es Adah 3 A

o oAkl AW 5438 2o
} 4= JATHD'Ambrosio et al., 2022).

7] BEL gFetA N £49 712 A2
dele Akl A=W FYsthBorg et al,
2018). & Aol UtH ALEEE ZHAE A
59| gy} £Aolth takd Fxe] A

S g3 2ok 1) HhFAE ARE AR

i)
=
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4o 488 5 Y= AR Wah o I
KeR

AL A57} A8 55 A (triangle inequality, a = ATERS gtz ezt #AE T}
oA bl Agle}t bollA o A”] F2 aclA A AFAHHE HrENES 53 71EY F
o Atk R 205 S 208 T A PASR AL G fEe A

2 HIste JAHOoE Yoo £AE  E dE FE UthBorg et al., 2017; Fabbris,
/‘}%0}04 A5E AYHSIH. 2) WEE 2012, HIZol IelM 2xE I A= o
AaYES TS AE FHdisparity) 7] RS A8st] ®FH dsjAte] At
ghal sfof, o] FHS Fafste] A 2AE & Hrlele © T8sHA aEE F 9=
ol dlFsle e AEdt F 27 = A9 B did &AEE BAEth
R(initial  configuration)& AT 3) dalglE: o E4e oo Wl e B4 & FAsiAT
FAe AHgstel =R oY I (#FEED =l tiE #AS TSk dsAe] A4

A7t AT 712l FEE W7k £l oy A} =& ARt fEste Ae T
ZKiteration)S HFE3ICH Thald A =He BA] Q3 AZElE AFDELS 2o Endle
Ao Y3t do] gomw A Fo AZs & ¢ AT dFAES HrRA e A3
& A% shte] FETY x Aol DolA= nlReE IRt HrlelA JAGA FF
B, W14 33 do] ZAZ ddAkel ARG AL FasAl ook dna
gohdelnz 4 Foll 7}H FAcAE  FAFANin e al, 2023). o]} Te A=
ZP x 2R3 i x 2ol dojAa, o]  FABFAEE BHske WHoEs "AEU
FHg shte] =do] AF43sge i’ﬂ 2 7] oYEE HWEA Y e HoFe
tQLE%(]omt conﬁguratlon)—g ALZ3) A & 4 9ok
7| 2ol #Ed HI|EA £l M

HEAe Y ARE olgdle] s SYEAY RN BT B
el o] wutgst BRAE FAG W AU Ads 4B mE FL0 4
a7 wEel A GolA BEEA ¥ D 5 Atk o] A% DAY 9AE A
2 4 itk RS Foo] 22 £ Yt AU BRAT M HBHT Fash
oS B ANEDHE 2 54 AZSE AY & ol Hdal poing o 7t
Aol A ol X F ZHANZ 4FY FAL BEAe JAE AYORVE A%
gt Wk SIRAE olgSE A% Sel BRH} AR Azskn FasA 47
HBATE AEAA YLE AFEA A e BT F HEeecon 3B FE 9
BRI B BAE AAHOE ot o olgH BYL A B BHAs)
@ 4 Slg R olel SIS Bl BUUY ARl W WAL 4517
wyS] ATl Estel Al BESIE I S Ags A5 Bl W
54 AU AR S FAHT £ 9l B FHOE A4 HKBorg e al, 2018). Y
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AeE A7t 524wt wrjEA e =9

DA olaf e Z/AA ol wet Fepxof &
ot} E dAFxE= oAy wyuS At
stk FAIAR HrEY =He 4 oFE
AAE7] ke RO smacof T 7)Ao E3HH
3N AELQD oA FRO i A
A} 5 (Green & Rao, 1972)°) Thsh 231 H7| &
s A Faste 23 EdE TI9 19 A
R Ei=g

a9 194 AR A" AHe &
A &, 18 o3HE vehdith =9
ol sxE 24 A= Ao
A TFd oA T ol ARE TR
2ot 28y 1083 389 HAekakE Ad Al
o] F(cofcake)9} Wi~ 7HEA WA EH AT o]
=He Edle ATAE 4 BUAE o
T oA AE 58 MTstA| o,
1037} 38 At oA AR A3 Ao]
a5 7 Asdts
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FHGE AL & 5 9ok ol9) o] W)
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oA Age ) ABEAA S o
el SAHAE HHY HTHBusing, 2000).

THAIER HYAES H

=9AEE FHAdA TP dsse A

daoR Hmslo suz tyel b Ae
B ol e BAeA 4% Tl
e AR Ao S el ) 3
NG5S AR wAE Fels] ol g

(Feather, 1973; Rokeach, 1973). =9 A 5= &
H] 2 (paired comparison)E 3] FH3I ABE

H3sle] A8 4% 9 tKBockenholr, 2004). ©]
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98 AgeT. o9 3
FARRA rER e
(fully expressed ranking)Z 3}

A A

rjg g
=
o

&+
o) 9 A5 A el
7] oHFith= @xdo] Adok ok
o] Z4 Aol A FasloF sh= FAl
S5 e 4s Bl AT 914
= e dAT, AfEe) BYwsl
BAAATEG =ohal &#A 9 thKrosnick,
1999; Rankin & Grube, 1980; Reynolds & Jolly,
1980).
,lﬂ?%]]—f’,—_
sHA &
Likert, 1932)% ool E4%
Y4 Wil e ol$- ohih, 93
o W% e Wl AR Rel@ AmE
Q) BAA |, B
of g ArjHel ‘”D}Ol
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(Torgerson, 1958). ¥ 7@ Z]— 29
= oﬂ EH g A

Kahn, 1979; Munson & McIntyre, 1979).

TRt AR 2A|

ARG BYARE AW #7

o
o
=

D =RAtRe BEALES] HIT

E A %] (aggregated statistics)o| A= T A 0]
o2 4EA Y M FRIAME H
ot 29A4Es Az
SSAA e #AS 7Y 3 AT
A% S3olA w9Ams B A
SSZ i AT AU FEAAE
25%2] F7 A7} soRTh vhe RS JHAE
Aoz Vel Bustgrh o] Aol
o WIAEY T ARE ¥4 HBWAE
RAF7|E 3} THRussell & Gray, 1994). H T
U AAE olgsiel £ w AR} B
Aue] RUAE BUP E T ATE 5
AHHE7bell weh 620014 77744 o BEA
S B39 Thvan Herk & van de Velden,
2007). Rankin¥} Grube(1980)= Z7FAF Ul A4
& olgsiel +HE wAABY B
NHES} BYEE Wsdt oS AT
A3 geEoMes F AR BT d¢ £
HEASE noiFo AR FRol e Aol
5 B2 RIAY, FAARRG 27
29 AAARAL AFt O Egh oS
oloh e ATE weiARY WEH 54
(ipsative characteristic, Cattell, 1944)]] 2]3} 7 ©.
2 Bustn AR Holsh girhn
Aok NEd S-S eI 7
T el Fold e
g2 Zstal, o] ZAEol
Setoll QT AS 9lH BT,
9o AT AFe =7
T9| B nlastAg BaAT
X o]Foln. & AT= F
Tz v E {3 F AR
1A ARE HastgEd,
& fARIE ARAT FUSAE
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Imai, 2019).

o7 2%

B dTE #9489 BAARE v
5 AR B f4F W SR
A& TAHoR I A%E st HrlE
e EAAEY HAARO] FEHOR Ag
2 5 Sl BAUEY B g HEs
wiolzhs HolA T ARe] ek Holol o
& HE(cale) A0 Ao AdT =

P ¢ Ak T AR jes AAE
o AR BA Y= ATAE

o] Aze] B4 U olsE olx, 31|
o B8 54 wASE AReH
AR U #8 ARE AFY 5

il
0k

O

¥0 rE K

Se #oude] 7 BopAd &
He v go] AR B
£ eaARe ded £40l o3
o N B 8 e 5 Unke
A3 7} J+=HHFabbris, 2012), =& =} HA
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of Itk wHABe] WEY &Hol AAR
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S B FEY Ao, £IA4RE o847
Hol ] HAAEE o] gL )
Bt Ji/lEe] B WA HAUS ASE 7Y
& F Aok E=3L EAAEE AUl 5
U3k &=97F FoE A ol ARl 5F(ted
value)o| EA3}A| For g FGUNEE T
AARE olgalE A4RT o & 7R 7}
ek, 540] EAA Btk &

Ame] §A4& F AR WHE xold
Age qxs} Oe A8
ZEIE PR X
< 24 A5E I A" A4
oA = Eﬂo}— HHgow olsfd + Utk
A3 BAHL 25 ANELE HATE B3}
g2 W4 A= & sAxEe H
PARE vwsh] AT AT =77 B
otk Thel, B ATE w7)8A 9] SRl
A Aze) BHE T A 2w e
FHE &t HE & FHE dAEe
Y2HA A Z(primary approach) S AR8-3H T
o] WHLE Aofo] FriHOoE OB Z(De
Leeuw & Mair, 2009) ¥ 7|4 A7} Tl &
Aol s AN F Js AR 7get
Rt F AR AR OE S
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b f

& 5L
3 TS

B AJE & JAASE Hws)
7] 13t F 285 wnd Agdy AnE
o] AAZHEA FIstuA =HAE} BH
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Aol Tt T AR AT 741# &3}
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ehRet / IR HY| 28t Atzo| S &flAteet HEAI=| H(m

o A4 st BAH vlag sas

¥ 9

MRtz

Hr

£ dTE A0 nwlsde A%
A H(method of successive interval)¥} 2T
1 H(the method of comparative judgment)
&ato] S48 flal 71HAl o9 dd sl
Wby =88 E 9 5HCBNU-202108-HR-0130, H|&
WA FHE ARE AR AR
(original data)y= H|W7}sAdo] A= 33709 3
ol sl = A ez griek = R
A5 AESH ddate] g4 gl dn ARG
o EAAEE & 379 ddAe AR
o, #EAe] Hit AHL A4BMEEAAL
227, S 214 ~30 R 44 APt
nHoFE AAQ 59.46%%5 AABATE B
A5 T A WA Ase AdAESelA 3370
P F MY BA] AAZ T A2 H
sko] ‘¢ Hldhbolor dtial AZsh= s
< AgsHA & AzRERla AL, F A
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3 Hhrotol sk A E 14CEY W
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dth Aole] UAE Hxael WREA @
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©Ig 59 BE A% e 2L
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ol g3t 37| TS Wrpsiglenz # 4

T BAARE P U AR B £

s
H]

o]

X

o

o

4

M e o mi

4 rr e
N

frtt
2 oo

o
A
o (At

f
rE

£

HA 3
= skl A
e FAHd X2 A
A A = AT
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A Aol vel 19 BAY A82 H
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33 PE& WET 2 D Fo] = F4 2
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T x 33| ZFAAE-E o] vhEolXity. o] A
e BT el tig =97t Brke A
A S (tully expressed rank data)o|T} YA E
5 02 olge BAAR A B} 3
o WAE T BBl ol WA ‘WA 4
< 330] AAZFARO|A, 9IARE W
7t 24t S50l WAARS 7 2ok o
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BojutA =31 PARE] A9 © gt}
of It FALrE w2 HFE o
A HEZ T A5 ZFN & A5 B
A= Hd Jhedol w2 FFoE
LEFdn
=AY

coAEst WAAEE olgstel 17)A
4t A3s wlashy] flste] £ A
oANA Zt PE By FFHA
2t A3A S Spearman’s rho)S H| 2l
RS BAARE 25 AQAE
HA|o] B2 Spearman®| FHAATE
Age] Wyl By gLt dis
g=de vt & A9
RS ol 83k] o, T
3ty smacof ¥ 7] A (De Leeuw &
Mair, 2009)2] unfolding 2} permtest <,
AGEH HuE 9t Z2 97179
Procrustes <5 ARE3FHTE Procrustes W3
& oY Auy sae vasl 99 A
o AZSE BAOIA WAL HeHe Aol
A, dg, &F 5 e A dA %
T Az YFs FA &

zkohE A AsHE H AR
(similarity transformation) B (Borg et al., 2018)
o7 B dAFoAe £HAE EHS 5XEE
Boz ASSRT. o WHE E Aol
ol WA @l oful gl Foluhe M
2T 5 U EAAES BAARE BF
HEHE|BE HARHE okRy Aokl
Y AYH BHpe = “odina) O 53

By

B
%2 d
iy S

B\

)’

N o to

)

e dn

40 rlo i

oo BN R A 4o

M
1%

Mz
1
tlo

N

T

A =

334 WSOl w9 Y BHX WFY EEH

A, Al

3370 Aol tE =Atmet HEAE
EAE Fetelr] flste F3E FHA
I BEUAE AFEste] F 100 AA G,
A=t HAARY HnE 8 5HE &
e =2 WA AHRE T8

E 19 AAE wiel Zo] &g} A
o B3 mEEAt T Amel 3
Ao} 7hed A el owivt gt A
Q Hlwz}t oot wekA T Awe B

el o

ol

N

ool HU

]_

F71Aa, 7P 2 Aot Wi
2 S £ Qle e 5ES wEA
U FEF3|71"AE o)9del “xlTe] £ES &
4 et mddAet ARAE F AR
FoZ AL 9ol vl Z Ao

7F de ZeE UEyt 7 AR Bt 1t
ARAGE 260001900 EAZCR foldiA|
Ao 2 JePITHp=.144). 7NQl FZolA]

o ABAGE 337) T el -34(ViDolA]
38(V25)9] WHE YERRTE o] § BAHCR
T3 A= FAFFE 104 FT dEA
F5 238t 4700 stk

|o

3370 =0l thet =flRlzet WEAI=R| &

WA

371 A5l e wAARs BAARe
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ehRet / IR HY| 28t Atzo| S &flAteet HEAI=| H(m

E 1. 33 W39 = ¥ A FR(EZEAD I} dEl

el . A8 PHAAE )
M(SD) %9 M(SD) =9l

Vi do]ze] ZHHH AL w71 4BA 32.22(1.20) 33 8.14(1.18) 31 21
V2 O AR AsakE AW E EXEAL o8 25.81(4.67) 30 6.97(1.67) 2 2
V3 Had BAEYs geta 4 17.73(4.85) 17 8.54(1.04) 33 .01
V4 A9 JF-ek BA-EE HE Y 22305.54) 24 6.43(1.41) 16 .34F
Vs AhlE ool thE Ags sk 22.684.77) 25 6.70(1.47) 20 -1

V6 A FolA FAYY 3] 20874.97 21 7.97(1.46) 30 -06
V7 ohficd®) B ukg 99-7] 27.276.51) 31 7.70(1.05) 29 0

v T=EAT Edolge A dUAME 75 15.783.52) 15 6.68(1.45) 19 11
Vo F2HE AFE F3 2 FRA60A EElA @71 19.035.07) 18 7.51(1.28) 27 -01
V10 2A3517] 24.87(4.67) 28 7.49(1.24) 26 -14
Vil 232 YA &1 fEFuE o|&a}r) 14514200 13 6.87(1.58) 21 -34%
V12 A 24.35(8.88) 26 4.30(1.98) 1 -21
Vi3 ulekR 4A5E] 22.16(7.38) 23 6.62(1.93) 17 14
Vi4 ARAT 297 15.89(7.46) 16 5.68(1.89) 14 -03
vis 7)9le] o]Q)e 93 ARLs}r] 15.22(4.45) 14 7.03(1.89) 23 -16
vi6 F4gel 5.03(6.66) 3 5.60(1.67) 13 .24%
V17 wAddziet A 24.788.46) 27 1.32(0.53) 2 -15
VI8 F& =% I1F 2] 9.192.91) 7 2.41(1.94) 5 -34
V19 oHe A 571 1.87(0.89) 1 2.03(1.67) 3 -09
V20 ©°]& 5.87(4.52) 5 7.35(1.62) 25 .03
V21 e 13.228.69 11 3.05(1.84) 6 -1
V22 AFELlel og Al 13.149.06) 10 4.08(1.53) 8  -32
V23 379 £ES BEF ) 10.27(4.75) 8 8.19(0.97) 32 -07
V24 ooy =919 AL Eo]F) 2.60(3.41) 2 4.14(1.77) 9 .02
V25 AR FFolA 2AH 1F-S F7] 25.685.09) 29 7.60(1.28) 28 38
V26 A HlEE ety 5.81(3.53) 4 5.49(1.71) 12 -3
V27 =R F e A =S dyAd AF5817] 28.873.65) 32 2.19(1.76) 4 03
V28 1] AlFA B do] UE 7EsH] 7.76(2.40) 6 6.65(1.38) 18 17

V29 XH—L«] ARE INHLE sty
V30 REE ARET e s0ldA B why] Y8 BAYY 7] 19.703.72) 19 3.70(1.84) 7 -31t

21.92(5.11) 22 1.24(0.55) 1 -.08

V3l Ul BES EoF T REE A 10.57(3.30) 9 5.73(1.41) 15 .01
5ol Qe ARAAl fEldt A& st B2 AgelA

V32 20.38(4.49) 20 7.16(1.44) 24 04
Eole] 7]

V33 g T ) 13.51(5.76) 12 4.27(2.08) 0 -2

T p<.1, * p<.05

%, Sparman’s po] FOHE B PAAR FH PAZ AN Fe % 9

o
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B 2004 HAY F A%ol, 337 5o
2479 A ARol B e 97

50 BAAel e W 2716149
$4e 27 Aok 1y Bz

%
73
%
of gk FAASol A4 &
%
g
A

_?__

A4 e AL FAT 5 YU, o

o FAHOR folBp<05) WAL EA

29 BoAE FAHE A AT 5 9

.

5y| 2Ee| M3tz 3 Zatzeiol 8|m
AR} HEARE ol 8T oF A

A 2
0.0
1

& 7]
. o] A47} %

= Ao s
Folapl GEA FAs] AP wddz
(permutation test)2 FHIHT =EHAZFL
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Multidimensional unfolding and characteristics of data:

Comparison of ranking and rating data

Yuhwa Han

Department of Psychology, Chungbuk National University /

Institute for Legal Studies, Yonsei University

This study compared the results of unfolding analyses, a technique to visualize judges and judged objects
in a single figure, using ranking and rating data. Multidimensional scaling models, such as the unfolding
model, are relatively free from statistical assumptions and can be advantageous tools for researchers
interested in small groups or individual differences. The data used in the analysis were from 37
participants who were asked to measure 33 behaviors on the blameworthiness dimension, and the data
were collected in two ways for each of the 33 behaviors. The data from paired comparison method was
converted into ranked data, and the rated data was used as raw data. To understand the relationship
between the ranking and rating data, we calculated the rank correlation coefficient (rho) between the
aggregated statistics of the two data, and compared the correlation matrices of the 33 behaviors from the
two data. The results showed that the two data were not related to each other, and the correlation
matrices were not similar. As a result of the unfolding analysis, the placement of the behaviors was more
distributed when using the ranking data than the rating data. Therefore, the author concluded that
ranking data would be more useful to visually understand the relationship between the judgment objects
and the judges. This study showed that the results of the unfolding analysis of ranking and rating data
from the same judges are different. The current study suggested that, when applying the unfolding

model, researchers should consider which type of data can be useful for the individual difference study.

Key words : multidimensional scaling, unfolding model, ranking data, rating data, individual difference study
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