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ABSTRACT

This study introduces the concept of image/impression of a product design, human interface
elements. and the relationships between them. It is assumed that the human interface can
be decomposed into detailed design elements. called human interface elements. This study
attempts to build functional relationships between the image/impression of a product and
human interface elements. Two different human factors experiments were conducted to
demonstrate the effectiveness of the approach suggested in this study. A total of 35
audio/visual consumer electronics products (e.g., CD players. VCRs) were shown on a
display screen and the subjects were instructed to evaluate them in terms of eight
image/impression dimensions. One experiment was conducted using Korean subjects, while
the other using American subjects. The functional relationships were modeled by using the
multiple linear regression technique. Similarity and difference between the Korean and the
American subjects were analyzed. The approach suggested in this study is expected to help
designers and developers identify important design variables to enhance the subjective

satisfaction of a product design.

Keywords: User Satisfaction Model, Image/Impression of Product Design, Modeling Techniques
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AN 3L g 12ge B8 ¥t
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©.F ol (1078 - 170) #lM&t7izt eks)
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E 4. $hRelel ZMerET 2@y #un
EREL P vy 23 A
. (R")
qed 60.8 - o 93C01 - 2.48L19" 0.59
A 58.85 + 4 00B06 + 4.49B11 - 1.56L02 0.74
Rk 57. 94 + 2.58B13 + 5.15B06 - 12.19B01 0.68
LEH 61.46 - 6.02B01 + 4.46B06 0.63
58.57 + 3.87B11 + 3.07B04 - 2.16L.19 - 3.91C06 + |
ey 21.08D04 + 1.58D03 - 2.50C08 - 0.60C01 - 5.46B02 + 0.88
2.221.07 -
7.8} 61.63 + 3.04B04 + 5.40B06 - 19.37L06 . 0.68
Eo7 57.36 + 3.65020 + 4.33L07 - 2.06D07 + 7.87B08 + .
cT 1.46L14 + 2.60D03 - 6.09B0! ot
delzt 60.07 - 8.03B0L + 4.60B06 ~0.60
T BOL = 249 =271, BO2 = #AY vl&, B4 = EA 849 wiR], BO6 = 49 THALEAYE, BO§ =
4 ®del AL7) BI1 = ¥Ale] WA, B13 = BAY BHAE, COL = 247339 4%, C06 = =
H7bx) eokel @A 08 = #AEFA Y 27 020 = ZE AR L, D03 = EAFAY ¥A Dod =
EARAS Bl%, DOT = MM Fgel dw, 102 = wldols) A%, L06 = 294N Mg 10T ==
G e #F, L14 = 2PARZL L1Y = 2944489 U
Agd ¢ ook oleh I APUEn & 4.2 O0[F0I0| AFHAD}
HAem v & 4% vAe AFdAL
=™ A

270 - 1070 Atof<] -F#Ef: solxm glof Hat
o]L: } 11.,540;;_ 1 13 }z:]o]; %} xﬂKI}A
Aasrt Boelas st 5 gloh waAl,
M AHG g dF 24 l 35, Q*é&

Zro d&% YeiMe g AFASFTH
AdEo g Wyl fEo ol YarE EE
o wdg Axrt gasid, & ZdgsRt
o] wzALH 244-E XPstdq BRdg T
Z3te Azt 2% 9§ vy T AF
& Aoz wEc (Han et al., 2000).

2.1 dgol wE ZAUHE KoY
Z ks

WAzte] A etEr o gigh wkgo] thz]
E ety Hetd AR dAlEn
BAEA AHEE 8T Al

&9 7‘}'011: 311: o= )
0.05). @, A& FEAL # é'} Re=Z
vebtth (p  0.05). €&, &
det e e HuRe A
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5 aioA AED Agslel wuabgo] 4.2. A2
folshA veRgthe Aol (p ( 0.05). » njolel A8 E o] &3 PANEL
ZALo] foldtA Jehd Ae n)Fde 43 & d=le] A9} Wy 9 AHapl U5
S et HEshe AZo] gA% At A8EA. oy 73
ME Ece 2AE gt E 840 g 298 dns) Jepd gl
871e ZHdvrEze] g d 7 15% 9] (%
S Hi 49.1 - 62.99 e F¥H T 8 . B
o] ooy, i —’ffdx} 18.4 - 25.19 ¥ Az zde AYA
% 71 4
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rSL
| rﬂ
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o
olr
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Holl FEH ] U, O]QJr 7‘;% My &
ENEEE PR E nn% H£@ Aoz ol 1. ol® mde EHBHH_ nE A
7R Aelels 278a %7}% AR ol 2AS Folele mdle AL A
Eﬂl Avhe 2ol & HolA % A she o] wig st £¢ B AToNe

= A
Sl iy= MEAALLE 5 HWFEE ®5(Categorical

op e r2 ok
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e
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0

_>;

p

E S5 olRede AyuED 22 Zot

21 A 2=
ARRETIPY LRER ! (75}{2])—"
eew | 52.96 - 2.81L19° o1
RS 62.29 + 3.91C19 - 3.87C22 + 9. 68B()8 + 2.03L15 0.74
L Ek: 51.01 + 3.05B13 + 4.83B06 - 7.76B01 . 0.65 |
| 282 | 60.69 + 3.75B06 - 18.65C09 o044

5810 + 2.43B06 - 2.16B05 - 1.93L.19 ~ 2.29L17 -
3.121.06 + 2.19B07 - 2.88C08 - 0.46C01

e 57.15 - 7.77B02Z + 3.86B06 - 5.89B01 0.68

. 59.59 - 7.42C20 + 2.14B11 - 0.85C01 + 3.12B04 + 0.8
=T 9.04L15 + 5.92B01 e

Rk 57.89 + 6.41B01 + 1.91L07 0.31

* BO1 = £4l2] 27], B02 = ¥Ae] v&, B04 = €4 849 iz, BO5 = £A 249 B%, B06 = €4
o ZTRAEFE, BO8 = B4 EHel AA7], Bll = &9l A4gulr], B13 = Ba9] Fed=, CO1 =2
Ao N, C08 = 24N 7], C09 = BRI Hol|, C19 = ZE4A 9 dojge H& 4
%, C20 = 2N 9] &, €22 = 2FAY v 106 = 2HAX Y ¥, LO7 = 29 237,
L15 = 29 Az L17 = 29339 428, 119 = 4549 Fuzye
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olmg WPy WHEE ¥

E 32 g % o
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+ o ol AFP YE
AFAA Eﬂ% W/ EN e od A

7HEME Bote AR, S7PEE AoEE A
Fo 54& 94 4 Qo

(4]
Agirt ¥ ASHEAE #A4E 5 Ut
we, veza zIte] A% AF-dEe 52 AMOEE WS 0|88 5201
mEztgol FojstA veyith oje A 0{=019] Xj0|&A
whek A FY e @ Zsizte] AolE BY
T Qe AeR HfMEn vix|toz A E- FAREA Ol g 271 ke ZHTET A
=739 33 wEAE (Threerway o4& s A4t 371 A8S
Interaction) & @™ 97 AlQlstny wigoz 7 ajle]l FAHCE fo3rtE
BE fod Aoz eyt ols dA F ogetety] @ EAEHeltd FAREA oA
E 7. 81203} o|Fole| ZAURE 29 0@
TR g2l ml R’ uFel 2y R’
w7t | 60.08-0.93C 01-2.48L19" 0.59 [52.96-2.81L19 0.15
] 58.85 + 4.00B06 + 4.49B11 - 62.29 + 3.91C19- 3.87022 +
U]..-__’x_:./\'} . .
ST 1 156L02 079 1 5 6smo8 + 2.03L15 0.74
57.94 + 2.58B13 + 5.15B06 - 51.01 + 3.05B13 + 4.83B06 -
o)) 2 A3 3
_‘}_'_l___‘f’ 12.19B01 068 1 2 76m01 o 0.65
2§57 |61.46-6.02B01 - 4.46B06 0.63 | 60.69 + 3.75B06 - 18.65C09 0.44
58.57 + 3.87B11 + 3.07B04 - 58.10 + 2.48B06 - 2.16B05 -
e 2.16L19 +3.91C06 +21.08D04 | ) oo 1 1.93019-229L17-3.12006 | o
+1.58D03 - 2.50C08 - 0.60C01 +2.19B07 - 2.88C08 - [
- 5.46B02 + 2.221.07 0.46C01 |
61.63 + 3.04B04 + 5.40B06 - .| 57.15-7.77B02 + 3.86B06- |
EN A ' 3 3
L9 37008 068 5 sopo 0.68
i +4.331.07 -
3702%0734_67(827%084+ 0 59.52-7.42020 + 2.14B11
EX ¥ I . 85 85001 + 3.12B04 + 2.04L15 8¢
%9 | 4BL14 + 2 60003 - 0.85 (1’525;;)%01&12304 2.04L15] 0.89
|1 6.09801 .
Helzk | 60.07-8.08B01 + 4.60B06 0.60 |57.89 + 6.41B01 + 1.91L07 0.31
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o] ZHUAIRHE, BOS = B Fdel AA7] Bll = 2Ae A24r] B13 = 249 #egdz 0l =2
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AR & golBel ABANHE (20 = JA?“:« &8, 022 = 2AAX e ghda DO3 = A4
WA D04 = BAIAA L 81 DO7 = AR @29 Ww 102 = vtielg] A&, L06 = 2% H]
&, LO7 = 2939 22, L14 = 2947 L15 = d29A1%F, L17 = 249419 42, L19 =294
1% FHAs

BO5 = 24849 Y, B0O6 = 24
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DA V1% sk gol BAVEEE A
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neE & e PEe WEse 199 A

&= (Main Effect Only Model) ©]9]e] 2
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Aol En delA Yot (Williges. 1981).
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Y= /9 ()+,8 1X1+32X2+,B 12X1X2

B X By Xyt e

4714 & %
wde] FE7}E
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Aty mddd ¥EA717] el WeE
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T2 B¢ 4 Ut (Myers, 1990). =¥d
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HeEE BF aEdte W (All Possible
Regression) & AH8E 4= 9o}, o] uf W
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T 2do TAd o] o X Fle
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2 e FFA|ACk St Aol (FEA
%, 2000).
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(Fuzzy rule-based modeling)
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Ans *}%o}i’m ol9} o] AEI}E
o] &3le] AAW 2 Oga"k?gg iﬂﬂo}‘t—- o

ﬁir
[

nﬁ: 1
i:o

(ol 2

F.l

Me WEZL Hriel dud, WEvlY Fa
4, 223 Hrpleg m}oﬂ e H7)a
o) g4 Fol 2AZ e 4 ,,m ol ¢}
e BARE sy 98 Hosy £

A4 QU (4FH. 20000 3 AR o
2YEE o1 R P (FEA, 2000)
o] Atsigict.

X AR AT G
AE setete] arol 2

.
oz 2zat wyemd

-.‘-Ll

(Principal Component Analysis), &
A (Cluster Screening), $%Ha 2%
(Partial Least Square Screening) %
g FHE BAL ABUANS &
ABre WEE 4YY 4 A 29 £

Sa, o8 =AY Apgske PHoln. 7
4 ENe AFHANEE 4T e 2
oz BRdn 4 2AS WER £ e
HSE A olF mdyd Agsh u
Holth, shAtez YRA2ASEE AFY
Adee 23Asns pYREE Br1Ate)
MBS BA AYY & g€ 298¢ 559
of olg wdWe] Ag3te YSuyolth. o

= A 7Y H2 e A8 gk g
vjmdt A3 §AE duddo] & g9 1
dgtgo e HyHeln] ¥ d&45E B

T e Jedn (UFEM 5, 2000).



Jeju Mg e] AAMe 23

L0]3}7] @ ALE HAstE
el A E7LS o] 83k AwdbHe H B}

vE o BT AU

o Aol elzar] W olst Be A

rr

2o
1996), 3HA3-F8Hofd M s
1994;

=9 o

(Michalewicz,
ol £¥ Ho| 9l (Nishno et al,
Nagamachi, 1995). &z <z
Sibe WY F MU AREY
2oo] o B gl FEA gaes
AL I e e
based partial least square) (Hasegawa,
1997) & ol &ated AduhFrel A3kt A
WEE FEohe WS AHEgeEA Hu

HARo| 77 AAWSS MeE Aldst 9

(Genetic algorithm

Aot (LA, 2000), s Ao 2w
FA4 2R E B2gel AR d7ioly
AR el va) mdel 25y, o
Y, magse 7

14 Sold Aurdos 92
tH

. =

O _—
=) W4y wda) mad EIAL £ g

T e
Ao HAz2PE FE87] flﬁﬂf\it 751-5':7}
o944, AR Ay, 48 dxes A
o B F 9 7Rt AR sled
A F7HA| ol o2 Wl vl 458

g KEAEITEE
F8t A58 X3 A gad == gl
o, olg "ol Z3S B s A e
HIUH S Follie A3/ g o=
et}

2 A7 goig e AYUER 8
v AL 3T SHEA] Hods
EAQ JEBA vk & ¢ Udt. o
of e AHUET 1t AHPAE 2
71 Sletd 2 AFME  BER
(CSdtlsfactlon g ABY 7 de HuF
E 827 FALNE HARY S B
-ZP gt & ¢ERE F4
A 87H—4 HAUNER 225 =9
} o AARYE Ay HE=
o

72 4R ol %

_|0
01!
pr

0 15
B4 ®
Hu
Q

i
ol £ 2 3 oy

|o
il
ol
or

l i

o
]

]L:O
r

I
H
ko
i
ofj
ofl
41
2
o
hiY
ol
i OP
2

. o
o
s
ree =
—'iL'
£
Ir
N
Ar
ofi
: e
R
0,
2
Jpy
o
N

N
-

o ok

P
i
2
C,

A e %f‘?}‘?}% 7t
4]

e
a3
ok

=

—-’%E: (Overdl | Ev aluation)—g
ted gtErelo] ABAAE B
BHA7E 0.998 e ¢ Ly}
HEAQ HAR 2 ALY

A7) wfjF-ojct,

AARY e JNdste AR TAAAY
(Backward Elimination, @ =0.05)% A}
f3tden, HFnde BEASMAA(V
riance Inflation Factor)7F 10°] ¥ 1‘5 2
da g2 & ARE A2 AAY ez
A wdef b4 (Multicollinearity)

e

o
kl
+
o,
O

o
r.:

ek

LR W e T L
iin3
k)
)._..

:‘-Fi‘%
g 2
_kﬂ

e



F20%, HIEL 2001 4. 30

AEUARI ZEVEE B2l W AT Y 109

ura} JJ} s,
9 28 EHo}ml

TEE=-16.4+0.73(2FH) +0.52(F947)
(3)

9 2¥e dyAsE 09622 i $ 44
Hol & Aoz vehgtt (4 3)dlA et
o oubel Zo] A Ed g HERE g=E9
A% AZol BE7y Yoz Huro
= no] e FAHHQ WEo T

NEEE
I L LI LEE
ECUIE o) mde ARASE

P L)
geste sav

0.932.2 ehect
PHE=-0.25+0 16(ZFH) +0.26(FHNE)
+0.86(kE4)-0.28 (N 24)
(4)
FHA meleldE 2EAo], aHa vF
¢l ars.iouxie OL-%*JOI AEel HEg FHA

= #Ag v “o‘%hc{l

4
I
SL

ol
of
x
03:

& Hagste = PA|
Tk #d3] Xﬂﬂo}ﬂ-— g A ¥ des

7.8 &

2 ddAe A A9TERE AAH
o= %7}6}31 olf AWY & dr zd2
HES AAstot. ?Jﬂ 102

2] g/ﬁlf—lﬁ HARA F2 tﬂfﬂ e

2 gms

n:

Nt

oA —y—L71-°

OIE}. £g, AEe FHQEHo| A
1 AAeAE REdte Axe JEE
o}w ore/uYe AAAERe] AL %
887hel MALsE BT 4 o
o, o5& AT AT
e AEY A e o)
2o A AAE FHSIEH o]
e AEZAE Afo] 7bga
o} dez, AHE oaHREA 5 .
FlE AHEUR E 1999). 9 Aol
3 2001)9] FROHT o) 28 743
= rel £2 BFo B AP AA

g %“%'3 o} Agd vl ok

ARVEES} ATAA AT BAS
Aoz Aug 4 e 2l PPER xﬂ
AH}. HARN G ARdld PADEEE
qug 4 9l may Au A3x, We Ay
7%, Auege] we mde] A Wy
FHARoE ANHQY. ALY PHEE of

_1
219;
2 :}o

n’l

of d%F< 1A
"\:}.E}‘- |_: c'-xi

o wyee
rd R 33

l> i
ﬂle _>:

1

i
0
=

)

Fol



110

=

KEAMLSE

WEEE 4

RN ER EX DL

2+ 2t zaE ALY, 5 A9 2
HREEg duats wdo] @eld) =l

of date] 2z Ausigen, olg F Yu
el fAMIS RolP e BasA

HEE 29y /)

2 pk
mH
£ 1o
i 50
o
1o
e
r1'0
IIo
r>" _E.. Lol
>
4,
.
rid
Sid
[o]
L
o

> N
N
Et
OfT
r
)

P obowr borg @

ol
K1 ox gl

Az ARg o

I3

;
Eg
o
o
=Y
ot
©
h’.

o
ru

;R AE
2] -85t
}‘lﬂ B} "lUr (HEFA &5, 2000:
, 1999). 2 79 J&2 AEY
—3.55'--‘3— AAMcz Hduer] HF A
ARl gon, WHEGCERT @
—‘i-@rol o|Fojx Hrt Azl =24
(Analytical Model)e] 7fts&= Hi3ko gol
A7} o] Folrof jirt 53,
HES 9ot AETtd Hegto=a, AHE
A ZE Bol m&E ool B fuig W E
O

Zox

e o§‘i ‘,:0
0|ﬂ

>
o

= Wshed =l 2 A
B3 23

BAY. (1999). e e/v)u) e AAAF AL
Sl Hrl Wy E TFFTHNGa A
AF e et =F,

HEA, THZ. (2000). AHEAH el FFE
A AFEAMST] SAA Ay
ol k33 2], 19(3), 23-38.

AZM, A3, &% dHE T4, I
4. (2000). o) FE27I71Y A ET

o & wd. gigrelgtesks] FA et e

4.
'ﬂ?ﬁ%‘. g2 (2001). A 713 7|8 2d g

& ol 88 AFe 24 9EE 2y A

W HCL 2001 8h=8]9] =75/ 138-143.
(2000). AH&HYA G PAE

A ZAAAY G A8 i §H2 danelE

~

kg

A EP B L S T A4
9] =

f24, BAY, BAE (1999). ALF-8 717l
BRI o } A5t FRelEel ~ 8
2R, ARG FAGEAR =8

3
LB
T
Do
o'

ot
wich
N

2R, TAL B
9 CAAAZ AL eTH A
L,]AE 7Htﬂ- L‘HE‘]-O]
HENY =PE 254~

N
=

okt

4_?1, i

L
oo
=3

1%

m4>

LT,

sl

ZAE (2001). ¢ 44]0]2} t]zpele] 7kA) s v}
g AN, EPERgeE YRS 4

L

EA]% 7]
3”7}2%1741 e -'PF Qe o]

sHol 7 ere] 2A ST

o
=TF, 33-36.
S, A, B4, EHE (1998). AAA
+ A8l %‘7}3% 7H‘%. ojgrelzhael
3] 37 —/‘ YFo 5 =FF, 321-324.
ST, S PBA, ZAE. (1998). AME

A4 wlE
97-G-17-01-A-15.

Mg Heries



F204, SH1H8, 2001 4. 30

HEUARIY ZHUEE 87 3 &2 A 7717

gherm, HA, &9, 43, (1998). Azt
A F] 2H)2) B 7Ee) A FEA 249
ARBA . dietelcrFers] FA S E
3 =&, 258-261.

Fukushima, K., Kawata, H., Fujiwara. Y..
Genno, H. (1995). Human sensory per-
ception oriented image processing in a
color copy system. International Jour-
nal of Industrial Ergonomics, 15,
63-74.

Han, S. H.., Yun, M. H.. Kim, K., and
Kwahk. J. (2000).

product usability: development and

Evaluation of

validation of usability dimensions and
design elements based on empirical
models. International Journal of
Industrial Ergonomics, 26, 477-488.

Han, S H., Kim, K., Yun, M. H., Kwahk,
J.. Hong, S. W., and Han, S. (1999).
Usability prediction models based on
human-product interface elements. In

G. C. H. (Eds.) Advances in
occupational ergonomics and safety,
(pp. 225-230). 10S Press.

Han, S. H., Song M., and Kwahk, J.
(1999).

analyzing magnitude estimation data,

Lee,

A systematic method for

International Journal of Industrial
Ergonomics, 23, 513-524.

Hasegawa, K. and Funatsu, K. (1997). GA
strategy for variable selection in QSAR
studies: GAPLS and D-optimal designs
for predictive QSAR model, Journal of

Molecular Structure (Theorem), 425,
255-262,

Hofmeester, K., Kemp, J. A. M., and
Blankendaal, A. C. M. (1996). Sensua-
lity in product design: A structured
approach. Proceedings of the ACM
CHI'96 Conference. 428-435, ACM,
New York.

Horiguchi, A. and Suetomi, T. (1995). A
Kansei engineering approach to driver
/vehicle system. International Journal
of Industrial Ergonomics, 15, 25-37.

Jordan, P. W, (1997). The four pleasures:

Taking  human  factors  beyond
usability. Proceedings of the 15th
Triennial Congress of the Inter-

national FErgonomics Association, 2
(pp. 364-366).

Jordan, P. W. (1998). Human factors for

in product use. Applied
Ergonomics, 29(1), 25-33.

Kim, J and Moon, J. Y. (1998) Designing

towards

pleasure

emotional  usability in
consumer interfaces-trustworthiness of
cyber-banking  system  interfaces.
Interacting with computers, 10, 1-29.
Kwahk, J., Han, S. H., Yun, M. H., Hong,
S. W., Chung, M. K., and lee, K. S.
(1997). Selection and classification of
the usability attributes for evaluating
consumer electronic products. Procee-
dings of the human factors and ergo-

nomics society 41rd annual meeting,



112 i

z REAMILE

432-436. Human Factors and Ergo-
nomics Society, Santa Monica, CA.
R. J. (1994).

emotional usability:

Logan, Behavioral and

Thomson con-
sumer electronics, In Wiklund, M. E.,
Usability In practice. AP professional,
New York, 59-82.

Matsuhara, Y.
(1996).

technology and evaluation on kitchen

and Nagamachi, M.

Kansei  virtual  reality
design. In Koubek, R. J., Karwowski,
W. (Eds.). Manufacturing agility and
Hybrid automation - I. TEA Press
Louisville, KY, (pp. 81-84).

(1996).

structures = evolution

Michalewicz, Z. (lenetic algori-
thms + data
programs, New York: Springer- Verlag.

Myers, R. H. (1990). Classical and modern

regression with applications. PWS-
KENT, Boston, MS.
Nagamachi, M. (1995). Kansei engi-

neering: A new ergonomic consumer-

oriented technology for product
development. International Journal of
Industrial Ergonomics, 15, 3-11.

(1996).

Implementation

engi-

of
human-oriented product design. In:
Koubek, R. J., Karwowski, W. (Eds.),
Manufacturing agility and Hybrid

Nagamachi, M. Kanseil

neering and

automation - . IEA Press, Louisville,
KY. (pp. 77-80).
Nakada, K. (1997). Kansei engineering

research on the design of construction
machinery. International Journal of
Industrial Ergonomics, 19, 129-146.

Nielsen, J. and Levy, J. (1994). Measuring
usability: Preference vs. performance,
Communications of the ACM, 37(4),
66-75.

Nielsen, J. (1996). Designing to seduce the
user. JEEE Software, 13(5), 18-20.
Nishino. T.. Nagamachi, M., Tsuchiya, T..

Matsubara, Y. and Cooper. . (1994)
A Genetics-based Approach Design
based Kansei
Proceedings of The 3rd Pan-Pacific
Conference on Occupational Ergono-

mics, 162-166.

Roth, D. (1999). Putting fluff over
function. Fortune, 139(5). March 15,
75-77.

Rubin, J. (1994). Handbook of usability
testing. John Wiley, New York.

Takagi, T. and Sugeno, M. (1985). Fuzzy
identification of

on Engineering,

systems and its
application to modeling and control.
IEEE Transactions on Systems, Man,
and Cybernetics, SMC 15. 116-132.

Williges, R. C. (1981). Development and
use of research methodologies for
complex system/simulation experimen-
tation. In Morral, M. and Kraiss. K
(Eds.). Manned system design (pp.
59-87), New York, NY, Plenum.

Yun, M. H., Han. 8. H., and Kim, K., Han,



204, I 2001, 4. 30

AZCARIY ZHUEE 871 U ol&8Y Y 7713

8. (1999).
perceptions on

Measuring customer
product usability:
Development of image and impression
attributes of consumer electronic
products. Proceedings of the human
factors and ergonomics society 43rd
486-490.
Factors and Ergonomics Society, Santa
Monica, CA.
Zwislocki, J. J. (1983). Group and in-
dividual relations between sensation
their
estimates. Percoption
physics, 33, 460-468.

annual meeting, Human

magnitudes and numerical

and Psycho-

DSPGEY|

@ %

AMEUste AdEET} (8AE, HAL
Polytechnic Institute &
State University ArdAl=glg-eta) (dha})

A xgFiaty AgFeyd wg -

Aok FH-AFEH Aoz,

rok

Virginia

=LY (Date Received): 2001/3/6
T A A1 (Date Accepted): 2001/5/3





