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Abstract

Global economy is changing constantly. Now, the traditional manufacturing and
technology based economy has transformed into the new six senses based “Experience
Economy.” In response to this change of economic structure, the presentation of the
product style is not merely dependent on the form of products but on the overall
experience which draws from the interaction of the users and the products, i.e. the
integration of all human senses. Since the sense of Touch is the next important sense
to the vision, in regard to the influencing factors on the product style, tactile sensation

of a product becomes a prominent factor in developing product style.

Referring to the related literatures, we defined “Tactile Style” as “the common
tactile features and connotations shared by a group of objects,” in this study. In
general, tactile features are the physical attributes of an object that can be perceived by
touch. Connotations are the tactile images that are mentally formed through touching.
From the inside out, physical and mental perceptual process together constructed a
complete sense of tactile style. Expanding this definition to include products, we then

derived the concept of “tactile style of products™.

In this study, subjects with design background were recruited to conduct a
semantic differential evaluation by touching the selected cup samples and to evaluate

the difference of touch feeling between each pair of the samples.

“Factor analysis (FA)” and “multidimensional scaling (MDS)” then were adopted
to examine the data collected from the evaluation experiment. The results showed that
tactile style is more appropriately expressed in the perceptual space derived from the
MDS than in the image space derived from the FA. However, as we integrated the
tactile image factors into the perceptual space, we can further understand how the
physical features of handleless cups influence the perception of tactile images. In
addition, the integrated space provided a clear and reasonable meaning for tactile style
analysis. Finally, based on this analysis, we can conclude a model for the tactile style

of products (TSP model).



According to the TSP model, the tactile styles were affected by the decorative
factor, the affinity factor and the qualitative value factor. The corresponding physical
features to these three factors are the degree of embossing gap, the degree of
cold/warm feeling and the degree of soft/hard feeling, respectively. Along these three
factors, three distinct and significant styles of handleless cups, the decorative style,
the simple style and the high-quality style, can be identified as the main styles. With
the interaction of each pair of the three affective factors, three secondary styles, the
luxurary factor (the interaction of decorative factor and qualitative value factor,) the
elegant factor (the interaction of affinity factor and qualitative value factor,) and the
folk factor (the interaction of affinity factor and decorative factor,) can be further
identified. Finally, the moderate style can be found in cups located on the center of
the three tactile image factors in the perceptual space, which means that these cups

will stimulate less tactile experience due to their faintness of image.

Lastly, the analysis of ‘preference showed. that the degree of tactile images
perceived and the degree of tactile preference were closely related. Noticeably, the
decorative factor and the. affinity factor are the. key factors to cause the

low-preference, while the qualitative value factor may increase preference.

Keyword: tactile style of products, tactile feature, tactile image, factor analysis,

multidimensional scaling
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ffﬁﬁﬂ?f (EPAYEIE" > 2003) -

Bl (1997) RuS- HL S vBIRL AR B
GW“EWVWWN?W%ﬁﬁ—ﬁ%%ﬂﬁﬁﬁﬂ%ﬁ%ﬁ%o
(2 =8 el BT~ et I ARG MRS YA ET -

%Hf ’ ri@wﬁﬁliﬂ A Pl 1R gL
(l)f'pf";[&hﬁ [pf‘\qﬂj féﬁ'fEF’ﬁ%’%’ APz, Fjuﬁj E N J‘E’L%Jﬁf%\r
() R OR +T’EFTJ G A~ R Tﬁ&“ﬂﬂﬁ@ﬁl@

(R > 2006) -

Walker(1990)4fi1 (= ff7 — $2fF k ok = U RSP e (R T MR ps
PRSP FREE T s TR LB R 1) - %EW%mwwwﬁﬁwyﬁmaﬂ
%’Hﬁ@ﬂ%%ﬁﬁﬁ?%ﬁﬁﬁﬂw%@@% FEPIEZE e F(1994) 17

e I ugﬁ%mmﬂ@mﬁ%f (EJSEES

B Af HRERL AR (RS R OSTR T 5T SRTR)
K (category) » FIAYRLES v IET J[I?]’iﬁu/ﬁ\;&“f\[it (cognitive economy) ° 7t 55 K1
O TP Tl 1 (s [ YUY S g - P
Ec“lﬂfﬁ?&* (IBrn it & V=S 1) }HI i £ 8 7 A E](typicality of
exemplars) ; 7 55 K| [lpJ (T sy L S o PSR EH  f > F p 55 e
I et (g ool R (wiwi;ﬁ » 2001) -
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o TR R — A 1)

2.5.3 ﬁl%ﬁ?@?ﬁﬁﬂﬁﬁfﬁ?

Hogee ’Eﬁﬁ‘,ﬁfj AR A RS S B Tﬁ?ﬁl%%ﬁ‘ PYATTRIF AR (] o bl
B SR VPR G T - RS
‘EL%FW—F“ |j;l%~fﬂ['rp U - & @'r':ﬁlg 37z Flfrfi’@“ig* SUIEE 2o N ) B
%ﬁ?ﬁ#”dﬁ@ , a:j‘ﬁ’\ﬁxﬂ‘ﬂ‘ £ ;’T%%ﬁs TIHuI £ %EﬁfF[L[rgL%JE?E”;FFHH‘iLEI[gn
o A PR ARV (B0 1995)

BT AR UGS
PRI ~ IR~ RS [ S E RO B OGRS
PORAFORLGY » ASF ) EIPVETR S RO CHL 5 ) EORS PRt B 2R

[ FP Ry ) -

wH-ﬁﬁa%ﬁimﬁwj\ o S s RO SR (i - 2002) - 2
RLFERHHII 3 i R 4 o [y ROGoRE 1 P R P
7[:?4 ¥ SR OGAY T il CHI R [H pﬂfﬂffﬁzfgm (yy‘;f 5> 1997) o [H
= ?iﬁﬁjﬁ?w}ufﬂﬁﬂn%%?@%ﬁ*; [ CEEE W > 2004) -

2.6 HIETE 5

RS B fgep 12 B0 W RS SR BT Y T [l o o) S R R
Gi - BTG BRI OG  IRFEECG ~ TR S S EE IS - Mckellar(1972)
(T fisE 500 &%= *ﬁu%ﬁ% " Al AR OTRY N A E TG 93%pY
O F | BETEAG 5 TA%[Y - T EEIES 5 T0%)Y 6 EJ’%J?%L%J 67%[1 * 7]
PRZER G 5 66%f1Y ~ ¢ E IR E S (B ~ 9=4FR > 2000) -

2.6.1 H%J??":&%J?E:lf ,El@ﬁﬁﬁ?ﬁhﬁj%{éj
P R TR SR A RRAE Y AT o ST R R
A SRR > SRR 2 ARG R R G 2R A
Ry
LR AT IR GHERE R P
P88 (1997) 7 PRI ST MITE VTR G PP IS > At £
B TR > L [RE S WARIBET T R IR > ST AR - A
et Ea N T Rl e e R e L = A i K
AIE PRI B o S PTETTe HR g -
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% [ O — R )

=Y ?é(ZOOS)EIJi@F[ﬁﬁ‘+;ﬁJB§? b R A ,W‘E;ﬁgﬁgm%@
F,?FT@'TEJE!%J CEVIERES 7 S e 1] 3 L PR I'EI“J 1R
W AR E T AR R o PR B S E I L o )8
T (Bk HIEJC@ ﬁﬂﬁf St ) PELT ) AR B > B *;aﬁiﬁ’rf > ek
PSRBT VRS

2T S H I R

FYPIRL (2002) » $EGTRETES RIS G BUPIA » T RTTRAA TR [ E0
PR R RITEY S IR SR P IATET I R ﬂ'?ﬂi#ﬁé’sﬁdi
PITRL TR = HURIGE WP ETRS ) fOPEE  820 - T T F“?VI*B%JE. s PP
VR - EPCATETAIST - R R R S ST

WA (2001 ) (O AE == BT e 52 b Rl P SRR R
RS FE ﬁu@t’rﬁzﬂa%’— FERLAE HL TR BR[0T SRR TR, 5 Pl
RLARERERS R o T RIS Gy [ T SRRV | o VR [T
7)o HiPHRT RIS AT R TR OB BT, GRE) ORE ¢ A
pob R o PSS G TESEEENE ) PRI | B AR R TR U
ACTY TR - 2 RS ey gipﬁﬂ\ IRl R 4 -

SIS AT SR

FRETE (2002) 1) FVHG % 357l v = I SR g EE T R *ﬁk
RIRL 4 RU P RS S U R G R I D @A B A ¢ PR
PIRRIH [ o = RISEREL © fEEIIOR R B%J?&THJMI RX- (¢ 4’9%3@@?&%15
2 B R B SRR (TR o BRI BRI > [ R

303 FIEJ"'F’{::: °

- f@r _k

2.1 B
2.7 1 B pEE

Y ORUHTRIGEH > “pattern” EyAR ~ AR~ AERPVRLRL « RS
o [ pattern ) Sk R DR B - CHIET O - R
e L i IR U P e Al (T /2 Sl (B0 2kt D
PR AT (R RS RO TRLIBIF A B A Sk - @
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o TR R — A 1)

% Pip[&ﬁ'mﬁ’?ﬁ“ fAJr SRy FER ?fﬁ FEE | Al EJFEZ?E'
@%ﬂl—ﬁu P R T W el J%X?EW?)F_ élﬁ:{bﬂ« B IR BT
AR R L T [ o

q’E

2.7.2 B HHIPVES

N ReSUERE (detection) ERSVAVE Ty o e [ESVERD - TR 5T
(discrimination) » ™ ":”ﬁﬁfnzl?i identification ) L epy (A ff e - ﬁiﬁ}%&?—f
LSRR o P RS i E R B VS - ) #LI’F}"E?JE R
:;I,xﬁ LHI IR SRS RS A RO 2 0 iR 5 o PRI (pattern
recognition ) ¥ [ FE LI REFARE (324G 3= - 2000) -

2.7.3 e BV
BITEPEBALR BRI L PRl Re - [ PR S P PR 91 7kl ~ S
BIpORA e~ - A [Q%EJIH;E ~ TR *;;Jf [; PR AR A
T 7 AT R (2 020020 T EPEH Fli'lfF PRl IR R = > — hL
%wy#wmwﬂ:ﬂﬂﬁﬁﬁﬁwm?%na@ o PR PR
PR e (R - 2006)

1.%1#?’:“—%@%% (template-matching theory)
778 YR 19 1B RE R RLE S ek B Pm ns o I
Poadife o Hi Er@*yﬁtﬁ ORI I G LRSS - A
é?ﬁ%&ﬂﬁfﬁ‘  [ESUS EE RO G e FASURATE ] R A
Bt | 2 DAY > TRSES RN SR FI N L R
e

2.’:]55 f%ir%éfiﬁﬁ ( feature-matching theory)

P LR PR B - FE LR A 4
R 0 BT LT o B AT S 1 wﬁ R
ISEHRT W BRIV o SRR B PR bR
v 2Z) K’r%%ﬁéﬁir'%&ﬁuwﬁ o N PIEFIT P E VPR o R RE -
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A R AT L A )

3JRE] P“‘%TEJ% ( prototype-matching theory )

FLF'JF%T%‘#;WF;JR&%W?WWJ B =@ 7 2 Popdl BT lF%
EE ! PR Al B FE TR £V RS (prototype ) ELF'JCJFA,F:‘??W’Jﬁé fel B g
TERRy B0 VR o — 1R J@? e o i TR U] R S AT
TR T@%%’ ’Eﬁ”gﬁfkqﬁ?i ’#LF'JE“?I%'FFU‘\G?F‘J%TQ?J:

L& Hl@%}ﬁﬂ(central theory model) : ﬁitﬂﬁﬁﬂﬂé AR A T Bk

FLERER TR T 0 > LSRR

(Zﬁﬁ I E](attribute- frequency model ) : §Jﬁr ANIA R A S| = T
OSVS = “/F”ﬁjf’%?f‘“’frlm”“ I, A E"fﬁi[* TR AN /-

4.%1%@?“%% ( configurational model )

?%ﬁ“Wﬂ?ﬁ@%ﬁﬁwpi’ﬁﬁﬁ&ﬁﬁﬂﬁwoﬁﬁﬁ%Wﬁ
= R o (R BT e PR o L IR S B e e
FER R R I JPAT )05 Rl pAs 'ﬁﬁ; INR LR S IF’W)&E@E“E%EU
EIAZ ?Fﬁ IR IEIEiRt s i =

2.7.4 FJ S R
Wickens (1992) HilI |4 ELE“EEW%?T?JFE?%&"EJW@;@@ :
(D) F iy FRYBEZE (bottom-up processing)
L iy g R ) (data-driven ) Ol RLEN R LR
RLTRL s B SRR (e — F E*Lﬁﬁ[fﬁ'_?* s YT EEED o (/LI[H%H‘[HJ o ﬁ'&gﬁ?“['
P
(Z)EII_I_‘FI “~puEEE! (top-down processing )
F”—PF ™ PR FEAE G ’“’[F' | (conceptually - driven) frrgEl }”ﬁﬁfjﬂ[’ﬂ%
PIWEARES » FIE0ZY P T R R e
- (2002) RiiE- ﬁﬂﬂ}{ﬁ’ S EE eI J%Tu , %Z%%fj[lqal 2-6 T
PEBTHNER o PRI R S R R R AR~ SR R
NEQ o &S EOPER S T JT%FFU;H%E il TR PR F5 MR
ST B R T -
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il TS fiF J*ﬁkﬁ]‘ PR £

LT [ ]

l v ISR
4 pEe

ekl " ' 2
- <”5§7E3"i”"-&£—"2 LR

: , ' BT i\, CRELHRESR > S
B A R FURE (3 —— ZETHIBE
LR IS

: :

B | ez B LU
£: TR
2 ﬁ s gfié
g SEeif) % b
( 2}t

i
I ’

[ 26 6 LA e

2.8 /Pﬂ%ﬁ%

PSP A LA LRI JAES S ST ww4@Wﬁmw%o
wy—gwﬁjﬂﬁkmwﬁ*wé?wé'Fﬁ%%ﬁﬁ”(@ﬁﬂ”zmm
Tﬁp“lf[alj; F;lpfﬂﬁ—éﬁ;%—r’j: TR jf“§*’ T AIfRE (Schapiro, 1961; Enkvist, 1964 ) >
H H[;};tgﬁlgrﬁ?:gn%?wﬂpgﬁ% I (R > 2006) -

2.8.1 Eﬁﬁ}#—%‘}ﬁfﬁﬁﬁ‘}

PRI (1904) 1] LR85 » PRI RRHR A D RT3
FE] ‘J'H[p'[ﬂﬁﬁglfjﬁ“ﬁﬁl%@%;%" RIS ifﬁ//ﬁﬁf%@rF =4 ,EIF’?IHF‘/ PRI
WIER) BV BT I JLREREE - Ty SR R S PR
AuhEER R, - g ThE JIJ@?EJJ@%?HIJ = EVE o W pOAL AT TR Sl
RIS TRl PR T ARRR P T g iU Afera 7 o5 ok B CR s
2006) -

BRGNP - 5 94 TR S0 A O B o b P A
[flﬁw‘f[l[ f qﬂj f'%?‘?&ﬁ—r ] —‘:‘g‘ IF* pan (NN O P&i_lﬁjﬂ ﬁlfﬂ F[yﬁll[ F[Jlgﬁiiﬂjf%g‘
)fﬁﬁ*y%?ﬂ - F“l—’?’ﬁﬂ Tk~ puEigd o IR0 I+§4}’3~J //ﬁjr%wu gy Eﬁ Chan

(1992 )i T s H EpH Y r%zm* (W ’i}gj'glif"ﬁ:ﬁ JRERAIS!E AT AT T
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B i ITT S fiF J*ﬁkrﬁ*‘ JPEAT B

I B o 0 O R - RIS IS % - ey poirar e 5t
YIRS, o T4 O B B BT (%3 - 2004) -

282 [ RS R B

AP R AR AT AL Atkin (1974) $Rin BRIV T BTRRA L
ﬂ/ﬁuﬁ f;wy ' /‘ s B F[fl oy I—Fﬁ;ﬁﬁﬁ B e= 0 p Jﬁ i " Figl,, —}—F’J‘:*’JDJ‘]
e - Chan(1994)ﬂjEI IR e Sa eI e 7[54#?{’“5( LR
p 93 lﬂp’mbwﬁﬁj TEROPETE o B0 2507 FOTJ R R P

LB A IR o ET ﬁg;rr,w fﬁ“?}fﬁﬁ] Eqililis
Eﬂ%ﬁjﬂ (FERLAER] ’if“fﬁp vz EIFTJ%%*[“?’B PP ~ T Fﬁl » 2004) -

MU 13 (1997 ) A | ',[ﬁ‘#‘}ﬁfjg@%ﬁf% SDF ( Style Description Framework ) -
PR SRR ISR PP SRR
o RPN B, 223
(DPJRERGE + el I P 7 Sk TIRBIADS » 1) 0 G B -
g AP AT B (R PRSI 7 Sk 7 I polar
adjective pairs) -

(2)5’:%f,%%f%7’: S REAL Td[fﬁ'”’ﬂﬁl AR TRl T FTJI FHVETED ~ A B A
IRV [RGB O PR Rl o A 2-3]1 Jﬁ'ﬁrﬁ/ ﬁﬁjaﬂ” Iedpintery = % I gl
jﬁﬂ fﬁlfb%iﬁf,%%f% °

(3);[;1%[5&{5&[ : épfﬁg{fgp[ s AR TS AT AL [P ﬁ T S 3B
FUETR D TEEVRERT © 3 2-3 SPIIOPIETY RIE > Bt Pt poae e
=t .

(AFFR] = S35 e I TRAPRIFOREED ~ PRI IRV T AR e s po g e 3
ISP By Rl ™ P i D poRrRrRy I

(B) 1SR + BRI M R < PR~ [P I AR o Al DAL
LY RSP RIS [ i e ponip)

(BB * &4 rfpl M RVEGPVTRL ~ BRESERSOHORIZE « RRESEOR IR - Fepli
B = i Fkﬂbﬁ@ﬁ'ﬂ Bt o7 R P _FpUETEYASSY (textural pattern) e
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& [ AR — A A ]

* 2-3 SRR Bk

7 8 4k Form Elements
) H &5 (Homogeneous) — X 4 #4 (Heterogeneous )
¥Fde ) (Harmonious) —#fib &) (Contrasting )
#1 ¢ (Geometric) —# # & (Biomorphic)
#I ey (Pure) —3E&LIE & (Impure)
S &9 (Simple) —afizkeh (Complex)
F #7695 (Balanced) — R A ¢ (Unstable)
A K (Low Cultural Reference) — % # A K (High Cultural Reference )
#3% &5 (Monolithic) — % #F &) (Fragmentary )
47 1% Joining Relationships
¥ ¢y (Monolithic) — % 4 &y (Fragmentary )
e85 & (Selfevident) — &% &9 (Hidden)
FF ey (Static) — &y &) (Dynamic)
a3 B3 Detail Treatments
— 3y (Uniform) — %4 K &5 (Multiform )
K406y (Angular) —IE[H & (Rounded)
ot ¢y (Functional) — 446 &4 (Decorative )
ity (Subtle) —fmiEey (Bold)
##+ Materials
4wy (Harmonious) —#fib &) (Contrasting)
i —¢# (Single) — % &4 (Multiple)
¢y (Hard) — ey (Soft)
& hFe) (Mat) —% £Fe (Glossy)
&, ¥4 5532 Color Treatments
¥ A4y (Harmonious) — ¥tk &y (Contrasting )
§—¢y (Single) — % £¢ (Multiple)
% & (Cool) —egéy (Warm)
sy (Hard) — 84 (Soft)
W gy, Textures
¥Hv iy (Homogeneous) —#}ib & (Contrasting )
¥ —#y (Single) — % 45 (Multiple)
ity (Subtle) —#m7Eey (Bold)
A & (Regular) — R 7R ¢5 (Trregular)
A5 %ty (Tactile-3D) —#8, 4% &4 (Visual-2D)

Fr Y 1 Chen, K, S(1997 ), Style Recognition and Description, Journal of Design,
Vol. 2, PP,123-143
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2.9 HTTHEH
1987 # Lederman & Klatzky [Zitil -~ [PIF=F= [ it l”jIF'EJF =
AR P RV CRRD) POTERTRS Bl o 29t > P9PTEHR - T T AT R

Ry i R S puETER T S S PRS- ﬂ*’l?ﬁj B e
}zk‘:{sgw (> el F'JEﬁJ}%EE{@E’??» (exploratory procedures, EP) - Lederman &
Klatzky (1987) %Z%M' 'ﬂﬁf{ FLpoBE F A EL[ﬁ‘ o 5y ML R R 4
FARA ﬁ‘ﬁ*(lateral motion ) ~ $'Ex(pressure) ~ %%‘f = ( contour following )
'R (enclosure ) © [T P N?ﬁ&%ﬁ[fllﬁg%l Ugl%ﬁ:’ |F’%Phl§7 B
AR Pk P PRI - S T IR (EPS) o 1T AT
FpvErFt (9=pPEE - 2005) -

2.9.1 B VRS RE A
FI IF'ﬂIf'%B%J ?J?E‘E:Jj [l JL?J?EF[JJI/]%, P |*;{\§' 7 47, ?ﬁ
(stereogrosis) - (RSP TR T3 SRR aﬁ%ﬂ

FIRTHIpV === F £ SR 5 ’F}“EFHJ{IJI E%J: 4—5 F F,Jﬁr _ Jfr
80% 5 It R (ARG > 2004) o0 24 -

* 2-4 FpEpoRITIR ) (42 1990)

A G LA (26) IR (sec) 2R
& 80 4.1

=47 50 49

=5 80 40

— FIEIRHE 1 [ 54 54

cd7 40 53 =7
L7 74 5.1 =y,

~ fiGRE LY = Y 6 3.5 = o

PAOT T ERERALE A 25 HT MRS R ALY R -
AR R B Smm T HSECRE 23% 1) B
I iR ED 5 - SRR 30% - [ PPUR AR D
42% o HI FI T’%Mﬁﬂﬁg[”“[ MT‘]E[J FE}HIFFII = 33‘[@{:?4\ ) }Jgﬁuéﬁ?{} T
Sl WA ETENS TR F{It\rjagu“?i Smm [+ 2{Ji] [ .
2% S IR 4B% o iy ST R 10mm N > SR S 6% 4% -
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o AT R A AT

F 2-5 IRV R SR (R 1S > 1990 5 Y AE-- 1992)
s IEE ] {51 R (E SERRE
EaEi=Eapia: okl = Smm 23%

10mm 4%
FEHF ERYAET |iE Hfbruig

‘ 5 30% 42%
10° 20% 12%
15° — 7%

FHENHhEAE 10° 37%
20° 3%
S PNIN ST RIS AT

.. 27% 48%

10mm 6% 4%
0 5 R R 41T 2 AEyE 28%
4 ERYE 24%
8 FHY R s

=F & ik B R #lET 10° 40%
20° 48%

292ﬁﬁﬁﬂﬁmW@$ﬁﬁmﬁ
[ ~ Wy (1998) SRRV TE [ HARETAL - RLT I
3411 ORI ORI - B RS TS DR (R -
N SR 0 TR FOROT AN D IR OYRERY S PR e S AR L
uaﬁiﬁﬂffﬁﬁﬁté Fft (i (R T PRS-
T (1997) B o ARG L M IR AR T 5 il PLAFLIE AR L
i @wuﬁPnEﬁésﬁwﬁﬁm@myawpgﬁfV%ﬁﬁ@ﬁ’%ﬁuﬁq@@
AP VEBIEL 0.018mm B o [ ERSARY EE B SRS | ARSI
FREE
= RIS A (2008) ORI BOAHR 0 [Pl R R
| o R F:qaj B S YRR (e [ (=2 ] PN Pﬁ SR | T
rJuiﬂj Ega= T Jg‘“fﬂ[l » EUHg ] BB ﬁj[ﬂﬁ HT- Bl
R R <2004> U= SR RITE T Bt O RO P SR
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o Y T — ) A 13

ﬂﬁg&@?ﬁfﬂ$q%ﬁyk,%ﬁ§ T?@ﬁ‘ﬁ#dewaéﬁ”mn Ii,
IW“E%:FF[!%%@“ LS
210ﬁﬁ%§@@%ﬂﬁ
et AN M EWIJTUJ_ ¢Tm’[“]ﬂn H%J‘?S?TFQF(IEIJTJ[/ G %Z%Ei}i/pﬁgﬂ

27 ORI 4; PR RL - R R GRS » S Pl el
BTG o [T~ W R - HREOR Wy%’ﬁ@#@i%?ﬁ
%:m~mp,%%%ﬁ%@ﬁwﬁ@ &R @%rﬁﬁﬁéaﬁ%%
P20 ZH PR (G i e BT RIS RO

: WA
iAﬁméﬁﬁﬁﬁ.’

/uiﬂlﬁﬁ
BZ

[P 27 % i PR A R A

PR ARG S rﬂ%&%’f"f‘ﬁ eI e
Lk fff‘[f:?pﬁglﬁﬁ*f iy g s ﬂﬂ@%@*ﬁr’ﬁ [P o AT
BATH T & P ﬁﬁ‘w&?‘%iﬁ'ﬁfﬁjf’%ﬁ’li P e RO FRLES 1
P T ORI G o P R TR R

PF? }H [P S SET H R Fﬁ[E[_F 8 ’:'l’?%’?}ﬁlf@“ﬁ » A= r%’:ﬁ#ﬁi‘éﬁ?ﬁ@”ﬁﬁ 1 °
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o TR R — A 1)

@ﬁ#,%@‘f@“#p%%ﬁiﬂfﬁ ”I/F:ﬁ%ﬁji‘ B EIJ?F[’FQWF“ﬂ:T et
%\@ﬂwﬁa?rﬁ,ﬁﬂﬂﬁﬂﬁPﬁwﬁw’=E5%*%Pwiﬁ?
?FPQ?«" [y = BT RN & P02 B fL ﬂ&’?q?%’f’%@swﬁﬁ”ﬂ fel
P (1997) riiftﬁrﬁfff‘uﬁ muf['ﬁ”' gy ﬁj[irﬁ’fs‘m /ﬁ]fiﬁ
MR S I TJ[» AR~ FPR] -~ R FW‘H g s

SRR I o EUERE BT P BT S -

#ﬁﬁ@ﬁ %?ﬂ%wé@Tgw’ﬁﬁéWWWWWNW%?”Wﬁ
B[R T R . lﬁﬂﬂﬁ'ﬂ* L E ot ST IR (7 A Ea
- 11[[ /ﬁ;fyg%}?fr‘ pjuﬁljfﬁf%r,wj ﬂjaﬁ,}?ﬁf‘ FIJ[ T]?

2.11 %[f}/@/?-—‘”ﬁ/g

%[FIJ@EEIEH#Q ( multidimensional scaling » fij#% MDS) fLig by E e ETHY
ElF i ?ﬂﬁﬂﬁﬂﬂ$waﬁWHia%"¢w%—qﬁ[ﬁm?m%%W@
HIGE AT o [y P4 IRNRER SR ﬁ[@ﬁtﬁiﬁ o FHP=a ] P EE T
?@Pﬁm%wﬁ?% GV 70 AR o R IRLE = SR MR e ok o]
[T SRy PR o i i e IR -

2.11.1 MDS iitp'lfﬁlﬁ,ﬁﬁﬁ"ﬁ

* P TR PRS2 B AR PR A R Ry = R A PHEE - MDS
3;,2:\:;[51/3\?%[%[%@@&1?}%’5[ » HEUE Y — (i %[F, f 2 i 7““’ ”LL#I[—{?F—' VT
= qw%k i .?%ﬁm%@EWﬁﬁﬁfﬂb‘EﬁE@ ?%ﬁﬁl ﬁﬂy[
o B o B %P[EJ}]EJE il Eﬂﬁliﬁr’% PV E | Ak Pyl ik o
,&IHHZE[ il gkﬂgu £ R > R ;@*Bﬁ* k“ﬁﬁgﬂf fklpj I

2.11.2 MDS ¥ puEt eI 5Bl N

MDS 75 Hreri] iU g ﬁu?ﬁ’"ﬁﬁ‘: (ordinal ) ~ =% (interval ) =253
(ratio) WU o [EPf=£ (1 F TN o (NEERIEIINUE AV T[] - MDS 34 5
et T IR B 5 AN S b o e B R e o U ﬁ'ﬁjfl
F (nonmetric MDS) ;5 [ = e W% JLT | HEE‘F (REEEA [ B2 Rt S A
IRy S PR R e I (e U2 [H@ﬁifa}ii (metric MDS ) - fifi i~ HfiukL » 255t
U AR F—Ti'rﬁ f R B R AU Rl LT R R 2 AR R -
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TR R 1 24 5]

2.11.3 ¥R pu 5T KA,

| BN T ATRL T R PR b RS P AR AT R
F'U%%l'%?: » ¥ T Lﬁﬁln:&iﬁl@gﬁ AR = R

ARV PR 2 Pl % PRIk P s Tl A T L B el iy g e
R I 55 R (ideal point) -« Fﬁé’f'@ﬁ'gﬁ’ chsffl'jﬂ“?i X3
[Tl PR (S AT BEE s TRl il o 2 T = R AR e s - [
A W PR & o TSP TR A I*E**IF"T’F%’?‘YFUA“
HPPEEL TREHIER] ) (simple space) - FHRH AL HY Uk I EL TR A
(joint space) (zmﬁfg[ 0 1993) - %[ Biiﬂﬂﬂ il =i %Ef'?r#l?%'ﬂﬁ“ﬁi
= T ’%TE?EJW’JF%;DE'UTPI'fl‘[‘ik?l"ﬂi!ﬁﬁ@ °

AP AL T 1% B R AR A S AT B R AT TR T SE S g E S T
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[Fil
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