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Influence of Materials of Color Stimulus on Color Preference
and Evaluation of Clothing
—Results of Previous Measurements for Choice of Materials of Stimulus—
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Abstract

- The purpose of this study is to clarify the availability of colored paper used for color stimulus under
the research of preferred colors of clothing. Seven basic colors (i.e. red, blue, yellow, green, white, grey,
black) were selected as oolor stimulus, and which were consisted of three kinds of materials (i.e.
colored paper, crepe paper, cotton broad cloth). Six combinations provided by a matting of three kinds
of materials were evaluated by twelve panelists who were healthy young females and those results
were analyzed by Scheffé’s paired comparison test.

The results of measurements in this study suggest the following points;

1) With regard to red, blue, green and grey, very few difference between three materials used for
stimulus was observed from those measurements. I reached to be no problem that colored paper 1s
used as stimulus in red, blue, green and grey on the research of preferred colors of clothing.

2) Concerning yellow, white and black, statistically significant differences were noted between
three kinds of materials used for stimulus. However there is room to improve the choice of materials
on those measurements, because yellow and white are the highest and the second highest bright
colors respectively.

3) According to comparison of distance scale for the sensory evaluation of materials obtained from
Scheffé’s paired comparison test, yellow and white were higher in order of crepe paper. cotton broad
cloth and colored paper regarding preferred and evaluated materials.

4) As for black, there were significant differences between three materials in all adjective pairs.
and which were highly significant. These scores were statistically higher with order of colored paper.
crepe paper and cotton broad cloth. I concluded that it is difficult for black to obtain correct results

when colored paper is used for color stimulus on the research of preferred colors of clothing.
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Table 1 Color samples used for the test (Specification of color by

the L'a’b’ system)
Color of Material of L*a*b*system's chromaticity and value
sample  sample L* a* b* AL* AE*(ab) c*
Al 51.90 5736 2437 000 000 6232
R A2 40.41 53.85 3495 -1149 1601 6733
A3 44.02 5950 4467 -788 2187 7402
Al 42.54 0.81 -40.47 0.00 0.00 4048
B A2 4359 -13.80 -3475 1.05 1573 3739
- A3 33.44 331 -4472 911 1036 4476
Al 8539 -7.17 9528 0.00 0.00  95.55
Y 42 7654 -490 8197 -885 1614 8212
A3 8240 988 6620 298 2936 6693
Al 53.59 -55.69 20.54 0.00 0.00 5936
G A2 4878 -4704 1686 -481 1056 49.97
A3 58.60 -48.67 12.39 501 1186 50.22
Al 91.27 037 1.99 0.00 0.00 2.02
w A2 80.62 1.87 -484 -1066 12.86 5.19
A3 8581 166 -3.54 547 804 391
Al 63.54 0.19 2.58 0.00 0.00 2.59
Gy A2 64.03 143 -1.92 0.48 469 239
- A3 64.28 140 400 073 673 424
Al 26.72 1.25 1.50 0.00 0.00 1.95
Bk A2 2122 -0.44 1.85  -5.50 5.76 1.90
A3 1339 034 -150 -1332 1375 1.54

Rired, B:blue, Y:yellow, G:green, W:white, Gy:grey, Bk:black
A1 tonal color(colored paper), 42 :crepe paper, 43 :cotton broad cloth
A:CIE 1976 L*a*b* color difference C*:chroma=y~ (a"‘)z+(b“‘)2
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Table 2 Significant difference between panerists and effects (Ura's methods of paired
comparison test)

Color of Rating- Color of Rating-
sample item  Source N F, SD sample item  Source N F, SD
RIl aXxo 16.15 0.41 RN a X0 12.21 0.52
d X0 14.05 0.71 d X0 7.39 0.63
RI2 a X0 13.89 0.41 RI2 a X0 11.61 0.52
R d X0 7.85 0.46 w d X0 6.66 0.61
RI3 a X0 10.10 0.30 RI3 a X0 10.26 0.54
§ X0 6.79 0.40 § X0 5.16 0.54
RI4 a X0 15.77 0.42 RI4 a X0 13.15 0.77
d X0 8.85 0.47 d X0 7.79 0.92
RI1 a X0 19.96 0.38 RI1 a X0 13.08 0.45
§ X0 12.51 0.48 § X0 8.29 0.56
RI2 a X0 28.77 1.11 RI2 a X0 12.44 0.38
B d X0 20.46 1.58 Gy o X0 5.52 0.34
RI3 a X0 16.18 0.40 RI3 a X0 8.41 0.30
d X0 10.05 0.50 8 X0 3.95 0.28
RI4 a X0 19.41 0.53 RI4 a X0 13.71 0.61
d X0 12.79 0.70 d X0 7.85 0.70
RI1 a X0 16.82 0.49 RI1 a X0 8.62 0.40
6 X0 11.18 0.65 § X0 3.82 0.35
RI2 a X0 27.18 1.02 RI2 a X0 11.79 136
Y s X0 18.82 1.41 Bk d X0 7.46 1.72
RI3 a X0 15.51 0.41 RI3 a X0 17.23 1.38
d X0 9.46 0.49 d X0 11.00 1.77
RI14 a X0 13.80 0.42 RI4 a X0 11.44 0.61
d X0 8.62 0.52 d X0 6.18 0.66
RI1 a X0 12.44 0.50 Rired, B:blue, Y:yellow, G:green, W:white, Gy:grey. Bk:black
o X0 8.18 0.65 RlIl:[adjective pairs] non-favorite--favorite
RI2 axX0 17.38 0.77 RI2:[adjective pairs] dirty--clean
G 8§ X0 11.16 1.00 RI3:[adjective pairs] unpleasant--pleasant
RI3 a X0 13.07 0.56 Rl4:[adjective pairs} bad--well
6 X0 7.62 0.66 a:main effect, §:order effect O :panelists
RI4 a X0 18.49 1.01 S:sum of squares, Fo :rate of variance
I X0 12.54 1.38 SD:significance difference **P<0.0] *P<0.05
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Table 3-1 Results of analysis of variance (Sheffé's
methods of paired comparison test)

[Color of sample:red
Rating-item:non-favorite—favorite]
Source S ] 14 F,
a 6.06 2 3.03 1.97
¥ 136 1 1.36 0.88
é 9.42 3 3.14 2.04
e 46.17 30 1.54
Total 63.00 36

Table 3-2 Results of analysis of variance (Sheffé's
methods of paired comparison test)

[Color of sample:red

Rating-item:dirty--clean]}

Source S ] vV F,
a 16.17 2 8.08 7.50 **
y 1.00 1 1.00 0.93
1 16.5 3 5.50 5.10 **
e 3233 30 1.08 B
Total 66.00 36

Table 3-3 Results of analysis of variance (Sheffé's
methods of paired comparison test)

[Color of sample:red

Rating-item:unspleasant--pleasant]

_ Source N 9 14 F, ~
a 8.39 2 4.19 3.58
" 003 1 0.03 0.02
J 9.42 3 3.14 2.68
e 3517 30 1.17
Total 53.00 36

Table 4-1 Results of analysis of variance (Sheffé's
methods of paired comparison test)

[Color of sample:blue
Rating-item:non-favorite--favorite] -
Source S @ 14 F,
a 6.89 2 3.44 2.54
y 011 1 0.11 0.08
é 20.33 3 6.78 5.00 **
e 40.67 30 1.36
Total 68.00 36

Table 4-2 Results of analysis of variance (Sheffé's
methods of paired comparison test)

[Color of sample:blue
Rating-item:dirty--clean]
Source M "] 14 F,
a 8.39 2 4.19 447 *
y 0.69 1° 0.69 0.74
1 35.75 3 11.92 12.69 **
e 28.17 30 0.94

Total 73.00 36

Table 4-3 Results of analysis of variance (Sheffé's
methods of paired comparison test)

[Color of sample:blue
Rating-item:unpleasant--pleasant]
Source N [ vV F,
a 5.39 2 2.69 251
¥ 069 1 069 065
é 28.75 3 9.58 8.94 **
e 32.17 30 1.07
Total 67.00 36

Table 3-4 Results of analysis of variance (Sheffé's
methods of paired comparison test)

[Color of sample:red

Rating-item:bad--well]

Table 4-4 Results of analysis of variance (Sheffé's
methods of paired comparison test)

[Color of sample:blue

Rating-item:bad--well}

Source N 0 14 F, Source N 9 ' 4 F,
a 5.06 2 253 2.10 a 6.17 2 3.08 2.55
y 0.03 1 0.03 0.02 y 0.00 1 0.00 0.00
é 9.75 3 325 2.70 g 21.50 3 717 5.92 **
e 36.17 30 1.21 e 36.33 30 1.21
Total 51.00 36 Total 64.00 36

a:main effect, v :combination effect, & :order effect, e :error

§ :sum of squares, ¢ :number of degrees of freedom
V:vanance, F , rate of variance **:P<(.0] *P<0.05

— 22—

a main effect, v :combination effect; J :order effect, e :err
§ :sum of squares, ¢ :number of degrees of freedom
V variance, F, rate of variance **:P<(,0] *:P<0.05
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Table 5-1- Results of analysis of variance (Sheffé's Table 6-1 Results of analysis of variance (Sheffé's
methods of paired comparison test) methods of paired comparison test)
[Color of sample:yellow . [Color of sample:green
Rating-item:non-favorite--favorite] Rating-item:non-favorite--favorite]
Source S 9 14 F, Source S ] 14 F,
a 9.72 2 4.86 5.68 ** a 1.39 2 0.69 0.86
y 0.44 1 0.44 0.52 y 0.44 1 0.44 0.55
1 10.17 3 339 3.96 * ) 1.83 3 0.61 0.75
e 25.67 30 0.86 e 24.33 30 0.81
Total 46.00 36 Total 28.00 36
Table 5-2 Results of analysis of variance (Sheffé's Table 6-2 Results of analysis of variance (Sheffé's
methods of paired comparison test) methods of paired comparison test)
[Color of sample:yellow [Color of sample:green
Rating-item:dirty--clean] Rating-item:dirty--clean]
Source N @ vy F, Source S "] v F,
a 22.89 2 11.44 9.54 ** a 417 2 2.08 2.42
¥y 0.11 1 0.11 0.09 y 225 1 225 2.61
J 3.00 3 1.00 0.83 1) 0.75 3 0.25 0.29
e 36.00 30 1.20 e 25.83 30 0.86
Total 62.00 36 Total 33.00 36
Table 5-3 Results of analysis of variance (Sheffé's Table 6-3 Results of analysis of variance (Sheffé's
methods of paired comparison test) methods of paired comparison test)
[Color of sample:yellow [Color of sampie:green
Rating-item:unpleasant--pleasant] Rating-item:unpleasant--pleasant]
Source S - 7] 14 F, Source S q: 124 F,
a 2217 2 11.08 12.87 ** a 272 2 1.36 1.99
¥ 025 1 025 0.29 ¥ 069 1 0.69 1.02
1) 6.75 3 225 2.61 1) 1.08 3 0.36 0.53
e 2583 30 0.86 e 2050 30 0.68
Total 55.00 36 : Total 25.00 36
Table 5-4 Results of analysis of variance (Sheffé's Table 6-4 Results of analysis of variance (Sheffé's
methods of paired comparison test) methods of paired comparison test)
[Color of sample:yellow [Color of sample:green
Rating-item:bad--well] . Rating-item:bad--well]
Source N 73 14 F, Source S @ 14 Fy
a 10.06 2 5.03 4.79 *x* a 2.17 2 1.08 1.41
Y 0.03 1 0.03 0.03 y 1.00 1 1.00 1.30
4 5.42 3 1.81 1.72 é 1.83 3 0.61 0.80
e 31.50 30 1.05 e 23.00 30 0.77
Total 47.00 36 : Total 28.00 36
a :main effect, y :combination effect, § :order effect, e :error a :main effect, y :combination effect, § :order effect, e :err
S :sum of squares, ¢ :number of degrees of freedom S :sum of squares, ¢ :number of degrees of freedom
V :variance, F , rate of variance **:P<(.0] *:P<0.05 V variance, F, rate of variance **:P<(.0]1 *:P<0.05
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TR=3— (&), 7U—F (fi) OFMOEVICL T [HBFEw—Xhw]| v FHoREIcE
PHN, L2bIoRe, BRENLIEFICOEELZITLI ENREINS,
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Table 7-1 Results of analysis of variance (Sheffé's
methods of paired comparison test)

[Color of sample:white

Rating-item:non-favorite--favorite]

Table 8-1 Results of analysis of variance (Sheffé's
methods of paired comparison test)

[Color of sample:grey

Rating-item:non-favorite--favorite]

Source N @ 14 F, Source N ] 12 Fy
a 5.56 2 2.78 370 * a 0.72 2 0.36 0.42
y 0.69 1 0.69 0.93 y 0.03 1 0.03 0.03
8 425 3 1.42 1.89 s 242 3 0.81 0.94
e 22.50 30 0.75 e 25.83 30 0.86

Total 33.00 36 Total 29.00 36

Table 7-2 Results of analysis of variance (Sheffé's
methods of paired comparison test)

Table 8-2 Results of analysis of variance (Sheffé's
methods of paired comparison test)

[Color of sample:white [Color of sample:grey
Rating-item:dirty--clean] Rating-item:dirty--clean]
Source S ) 14 F, Source N @ vV Fy
a 2117 2 10.58 14.54 ** a 0.72 2 0.36 0.38
y 0.25 1 0.25 0.34 ¥ 0.11 1 0.11 0.12
d 1.75 3 0.58 0.80 ) 450 3 1.50 1.57
e 21.83 30 0.73 e 28.67 30 0.96
Total 45.00 36 Total 34.00 36

Table 7-3 Results of analysis of variance (Sheffé's
methods of paired comparison test)

Table 8-3 Results of analysis of variance (Sheffé's
methods of paired comparison test)

[Color of sample:white [Color of sample:grey
Rating-item:unpleasant--pleasant] Rating-item:unpleasant--pleasant]
Source S 9 14 Fy Source S @ 14 F,
a 10.89 2 5.44 8.03 ** a 0.72 2 0.36 0.38
Y 0.44 1 0.44 0.66 Y 0.69 1 0.69 0.74
d 433 3 1.44 2.13 s 1.42 3 0.47 0.50
e 20.33 30 0.68 e 28.17 30 0.94
Total 36.00 36 Total 31.00 36

Table 7-4 Results of analysis of variance (Sheffé's
methods of paired comparison test)

Table 8-4 Results of analysis of variance (Sheffé's
methods of paired comparison test)

[Color of sample:white [Color of sample:grey
Rating-item:bad--well] Rating-item:bad--well]
Source S @ 14 F, Source N 9 4 Fo
a 4.67 2 233 3.50 * a. 0.50 2 0.25 0.35
b4 1.00 1 1.00 1.50 Y 1.00 1 1.00 1.41
é 6.33 3 2.11 3.17 3 3.17 3 1.06 1.48
e 2000 30 0.67 e 2133 30 0.71
Total 32.00 36 Total 26.00 36

a main effect, v :combination effect, & :order effect, e :error
§ :sum of squares, ¢ :number of degrees of freedom
V variance, F, :rate of variance **:P<(.0] *:P<0.05

a 'main effect, v :combination effect, & :order effect, e :err

§:sum of squares, ¢ :number of degrees of freedom
V -variance, F, rate of variance **:P<(.01 *:P<0.05
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Table 9-1 Results of analysis of variance (Sheffé's
methods of paired comparison test)

[Color of sample:black
Rating-item:non-favorite--favorite]
Source  § 9 v Fy
a 26.72 2 13.36 23.13 **
y 0.11 1 0.11 0.19
é 1.83 3 0.61 1.06
Total 46.00 36

Table 9-2 Results of analysis of variance (Sheffé's
methods of paired comparison test)

[Color of sample:black
Rating-item:dirty--clean]
Source N 1] 14 Fo
a 34.67 2 17.33 33.19 **
y 1.00 1 1.00 1.91
1) 4.67 3 1.56 298 *
e 1567 30 052
Total 56.00 36

Table 9-3 Results of analysis of variance (Sheffé's
methods of paired comparison test)

[Color of sample:black
Rating-item:unpleasant--pleasant]
Source N 7] Vv F,
a 22.89 2 11.44 14.01 **
¥ 136 1 1.36 1.67
) 0.25 3 0.08 0.10
e 2450 30 082
Total 49.00 36

Table 9-4 Results of analysis of variance (Sheffé's
methods of paired comparison test)

[Color of sample:black

Rating-item:bad--well]

_Source S o ¥V Fo
a 27.72 2 13.86 2422 **
y 1.36 1 1.36 2.38
) 6.75 3 2.25 393 *
e 1717 30 057
Total 53.00 36

a :main effect, v :combination effect, & :order effect, e :error

S :sum of squares, ¢ :number of degrees of freedom
V .variance, F, rate of variance **:P<(.0] *:P<0.05



CERBENEHMAELE 4545 (2003)

72Bf, ANGERMEOEEN ThH B AA2L ASTREHE ERIED 7 720, SRS % 48
B L7358, BESECEMY L BMWIHEO 5 L 2B% ), AL ARIAEOEEE T2 &
B SNz, BHY EEHWICOWTIEE 2 M B BIES 57201, A2E ASIZo W TIHE
FHE 2RERTERICENT 25BN Do OTRE VP EZL B,

BMHGYIZ DWW TiZTable 8-1%5Table B-AIHERERT, BMHGEFBOEREL LY, 45 HHE
Hothd, THR (o), SAEbeR (v), HFHE (0) O3HRINTIIBLTHEE
BB SN o7, BHGEBHGYIEAL A2, ABATROFM %1 EHEAE BRENTD,
FHOMEIHED RAFCHNRICKRE L BEETID L2, BRMOEEICHT 20
B ENEELLND,

BAHBkIZ DV TidTable 9-145Table 9-4I2EE% F EDHTW3S, 45?%&51"“’(023‘5@"(%
M1 %TEME (o) OHBEFBOONL, 2510, 25HEEE (Bv— %], [Euv—
B ) THEFEHR (8) IfBRE % THERENS o7, 4FEEE L b EHRIHEE,D
B 5N I EHY L EHWOKR LA U TH 24, St (F) IHEMEY L GEWOMEE 13481
£%Y), BHBRTREZNEFROBEBE CEWMELZ B, 2F ), BHBkCRFEILERETHLBLkT
HoTH, BHMERET 2 EHPREIEZ - TRAFCEEANED Y, BHE
BIEFRFEN S E S T B LA TRIHREL Loty COBENEIN-BEHEE 1 DI285 =
LIXREE D, BMEOR D X AN Wb ok b E L bND, WO MES 28R L, i
B IHET AT - BHERIC R B HEA R WAIRIRE I - KA SR, Z0RE S A
WL LB ERT, ZORICL > TRORERBRIE VDOV —EOBM L S ES 0 XS
MBI EThHB, 2LTC, AR b VHIBICH L THEBIIHEA 1 = XARED LS 1SS+ 57

FEEWET 5 EDMETH S, 2L, e R/ & &/%) BEERE VBRI LOT,
NS ERIATNIB L BROBE IO E SO M E 5, LA, BRSETE, &2 @I E~

HEQ R L > TET L2 L3S0 2T, BHERNCKBIE L 270, BoREERLE
BEWET 2 ILETERVE SRTVEY, SEHOBEIIE TROHT, BBk 60
HBAEAME LR R > THY, _0_&#mw6@&@&&6%%&%%%@#“E¥I1u&w
BEEZOND,

3.3 EMROMERE

2AZTRLIGE Y —HWBED S B Y x v 7 2 (Scheffée ) KTIE, RAMMEMBET 5% FHIC
ﬂT%%ﬂ-ﬂﬁ®ﬁmﬁ%ﬁ§%?5;tﬁﬂwfééZMT%%#’&otﬁ%ﬁﬁF%w
6, FMOMELEICEET LI EZRTENRIL, RE1%BLU5 % CHEEL D
BHLFHEEBIZOWT, 20#EE%Fig: 22 5Fig. 61CER LT 3,

BHRTIEEHMEEE [Hue—Xhw] (2 zwfﬁfﬁfl%fﬁ”‘#% RO, TOHEMES
Fig. 21277 %, A2 (-0.389), Al (-0.139), A3 (0.528)DUFIZ EXIROMEMBAT 20, 7 L —
7&—N—(ﬁ)lbb—fww7—(ﬁxb—%ww7—(ﬁ);h7u—b(ﬁ)#rén
Y



WL BIROGFIEL & FHEI RIZ Y ERRBMEM O

[Color of sample:Red]

A2 Al A3
Dirty | N A S S j Clean
-2 -1 0 1 2

Fig. 2 Distance scale for the sensory
evaluation of samples obtained from
Scheffé’s paired comparison test

[Color of sample:Blue]

A2A41 A3™
Dirty 1 i A+ T 2N j Clean
-2 -1 0 1 2

Fig. 3 Distance scale for the sensory
evaluation of samples obtained from
Scheffé’s paired comparison test

Altonal color(colored paper), A2:crepe paper,
A3:cotton broad cloth  **:p<0.0] *:p<0.05

Al:tonal color(colored paper), A2:crepe paper,
A3:cotton broad cloth  **:p<0.0! *:p<0.05

W] EFHMB I N Z EDHL Rk o A, BHERTIEEMICL 2EHIIICEFH DX DIEHE
T Hol,

BHBIZBWTH FHRICEEENTD SN0, BHRERK, FHHEE [He—-Ehw]
DIEEOATH oz, ZOHEHELEMREBLUERERL, A2 (0.250), Al (-0.139), A3
(0.389) DNEIZ EXN RO EHEDE L e o720 Fig. ICFORERZHRT S, BHBkEBR 60D
BT, AENKWEMREEHBOERHIEYHRLE L2HE, FMEOECEROBILIES
OPHEERONIRTH o720 SHEOBFEIZH V- BHEREBHBOERAIH T, 7L —Fx—
N—DRERIHED FERIR (AAZHO/8E L) KE P =TT —DRRE, 25612, 7u—
FOXIRDALRVTy NEIHEREIZL o TR SN, Zhoic [He—2hw] w9 FHiiak
SN ENFHLPIIE ST,

EH

=

[Color of sample: Yellow] [Color of sample: White]
A2A43 Al ** A2A3A1*
Non- . A+ B 2 ; Favorite Non- . WYy L _1 Favorite
favorite favorite
- A2A3  Al** A2 A3 Al **
Dirty 1 N AL T 2 j Clean Dirty ¢ L 2N 25 2N 4 Clean
A2A3 Al ** A2 A3 Al **
Unpleasant T 25 B 2 _1 Pleasant Unpleasant | ) h s B 2 L 4Pl
A2A3 Al ** A2A341*
Bad | N A TR A ) Well Bad | ! ™y L Wwell
-2 -1 0 1 2 -2 -1 0 1 2

Fig. 4 Distance scale for the sensory Fig. 5 Distance scale for the sensory

evaluation of samples obtained from
Scheffé’s paired comparison test

Al:tonal color(colored paper), 42:crepe paper,

evaluation of samples obtained from
Scheffé’s paired comparison test

Al:tonal color(colored paper), A2:crepe paper,

A3:cotton broad cloth  **p<0.0] *p<0.05 A3:cotton broad cloth  **:p<0.0] *p<0.05
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[Color of sample:Black]
Al A2

A3 **

(0.00), Al (0.472));, Z®HEBIZOWTIZEH §:3;ﬁte. L Y. v ) Faverite

DREEATHEN 52 5 BB IR CH 72, & T+ - S

MY 55 [AR—Rv] TH3o0HEE Al A2 A3

fEDEHKE L (A2 (0.472), A3 (-0.139), Unplessant \—s—¥ At 7

AL (0.6111)), FMMOECIHS P TH o7, Bad L. Ailisl:' 11 T L well
-2 -1 0 1 2

L2L, TOMBHEEBEDENIRE VD DOTIX

Fig. 6 Distance scale for the sensory
. evaluation of samples obtained from
Scheffé’s paired comparison test
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Al:tonal color(colored paper), 42:crepe paper,
A3:cotton broad cloth  **:p<0.01 *p<0.05
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