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(Abstract)

So far, there have been many studies on human
emotions and the emotional side of products in the
field of emotional engineering.  Contemporary
emotion-related researches have focused mainly on the
relationship between product aesthetics and the
emotional responses elicited by the products, but little
is known about emotions elicited from using the
products. In this study we have extracted some
emotional words that can come wup during user
interaction with a product and reveal emotional
changes.

Firstly, we assembled a set of emotional words that
were sufficient to represent a general overview of
Korean emotions, collected from various literature
studies in the field of psychology, linguistics, emotional
engineering. Secondly, we found emotional words from
collecting user opinion on the website. In this study,
we used heavy traffic websites such as shopping mall
and mania sites. Finally the emotional words were
collected from verbal protocols by using Think Aloud
techniqgue. The collected words were integrated
according to standards and they were applied on
evaluation  survey twice for evaluating their
appropriateness. This survey was conducted for
identification of emotional expressions while using a
product. Finally, we extracted 88 emotional words for
measuring users emotions expressed while using
products. And we categorized the 88 words to form 6
groups by using factor analysis. The 6 categories that
were extracted as a result of this study, such as
aesthetics, satisfaction in usability, novelty,
uncomfortable- ness, pleasure and excellence were
found to be user's representative emotions expressed
while using products.

It is expected that emotional words and users
representative emotions extracted in this study will be
used as subjective evaluation data that is required to
measure “users emotional changes while using a
product.

(Keyword)

emotional words, usability, user's
emotions, using products, factor analysis

representative
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1) Shackel, B.: Usability-Context, Framework, Design, and Evaluation,
in: Shackel, B. & Richardson, S. ed.: Human Factors for Informatics
Usability, Cambridge: Cambridge University Press, 1991.

2) Norman, D. A.. Emotional Design-Why we love (or hate) everyday
things. Basic Books, pp.17-33, 2004.
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Descriptive Statistics
Variable Mean Std. Deviation Analysis N
01. 20 A2 6.0698 .29588 172
02. QHEAR S 5.9186 .29068 17
03. 553 5.7965 43443 17
04 0}20 =& 5.7965 .32867 17
05. He| st 5.7616 1.27327 17.
06. Fots! 5.7500 1.3073 172
07. WSk 5.7093 1.3189 172
08. M5t 5.7093 1.28296 172
09. Mo[JA= 5.6919 1.23938 172
10. Z2HE 5.6512 1.28206 172
11, o0& 5.6395 1.26503 172
12 E0|22 5.6279 1.16022 172
13. A&l 5.6221 1.31219 172
4. 52 5.5872 1.20353 72
5. H3l 55814 1.24219 72
6. 7]arsl 55756 1.35080 72
7. EE3 5.5756 1.40596 172
18. F &0l Se= 5.5698 1.33369 172
19. £0|3l 5.5523 1.33449 172
20. AE3! 5.5407 1.39488 172
21. AjA3 5.5349 1.49618 172
20, £4013} 5.5291 .26319 172
23, 12422 5.5000 44084 172
24, Zb 3t 5.5000 42451 172
25. A7t 5.4942 1.28644 172
26. gE50! 5.4767 1.33969 172
27. 283t 5.4651 1.39923 172
28. 722 Nt 5.4593 1.33051 72
29. 28 5.4593 1.24889 72
30. motat 54535 1.30368 72
3t. 32 5.4535 1.47221 172
| 32. gmist 5.4419 1.50713 172
RIEES 5.4360 1.22903 172
34 74N = 5.4360 1.16553 172
35 MMt 5.401 1.32303 172
36. 003 Qe 5.395 1.44513 172
37. Zo8t 5.3895 1.33092 172
38. BlE 5.3605 1.456025 172
39. Ci3 5.3605 1.31044 172
40. =%} 5.3488 1.48889 172
41. X238 5.3372 1.38167 172
42, o= 5.3314 1.18002 172
43. 0] 5.3256 1.36747 172
44, EHELS! 5.3198 1.50129 172
45. X% 8 5.3198 1.30991 172
46. 7{0{2 5.3198 141713 172
47 &35l 5.3140 1.39558 172
48. ¥ 5.3081 1.24879 172
49. 53 5.3023 1.61549 172
50. 0{2{g 5.3023 1.57145 172
51, EY3} 5.2965 1.36343 172
52. 7| 5.2907 1.38384 172
53, = 5.2849 1.52760 172
54. A2 5.2791 1.50361 172
85 57| M2 X=sl= 5.2616 1.43316 172
56. 2tCHsl 5.2500 1.38971 172
57. 5535 5.2384 1.40014 172
58. {2E|= 5.2326 1.44023 172
59, #i=8} 5.2267 1.47921 172
60. 57 U= 5.2267 42689 172
61. EMAIBE 5.2267 43506 172
62 25t 5.2151 39975 172
83. 2215 5.2093 1.40272 172
64. 5523 5.2093 1.49162 17
65, 212110} 5.1860 158952 17,
66. 28 51744 1.54989 17
67. ¥ wsl 5.1744 1.46851 172
68. AlZ|Btatst 5.1453 1.36662 172
89, Mia}51 5.1453 1.48947 172
70. 72 HAREE 5.1395 1.49590 172
71. F A 5.1279 1.50085 172
72. oA 5.122% 1.47183 172
73. oiuist 51221 149157 172
74. 714 5.1105 1.49639 172
75. CiAIX Ol 5.1105 1.33531 172
76. Q1A Z 5.0988 1.46163 172
77. ES0|E 5.0988 1.29172 172
78. RjoiAiR 5,0930 1.36049 172
79. Zt® st 5.0872 1.38853 172
80. MAIS 5.0872 1.35442 172
81. &gt 5.0814 1.51958 172
82. %[ 10l 5.0581 1.47775 172
3. k=l 5.0523 1.29445 172
4. Bl= 5.0291 1.54249 172
5. AUGHD 50291 1.44055 172
86. Of7|X}7 |5t 5.0233 1.29756 172
87. %3 5.0000 1.40175 172
88. 2AlB 5.0000 1.44692 172

9w == 100)7} 1%(0.6%), 20047} 122%(70.9%), 30th7} 43
(25.0%), 40th7} 6%(35%)0IAth 1E1 Bao F2 AL
T AFEE TR 2ged, A=E 2 ZaldAERERE

ol of I‘B,

, PDA, 7hijel, 730, MP3, CDP/MD, 5)& F& A3}

S} 1199(69.2%), 7HAAIER(IILE, M, A
[BAZNR, A, FUbd, AR, 5)E F2 A
e SHATL 49%(285%)01UT 48 A &tk
74 HAs Az oF 23 AP Wt dF 7 oFE A
&0l BFe SUHEERA 058)0l0T, BF BT B
A5 oFe A BUAY 245 F 134 AFY
A B dRoME ZAze] ATt AFE At =
o fdd 5 gle A2 4 W ok Ak FHol
AEAE gotiy] AT ZAY) Wil 74 PA= =
A ozt B ikl sigske 53 ol AeE VIS
AFE. HF HAsAt ol uket 23 HFA Wk AR 2
7 8BRS A8t o3 FAA HF AER AHE
25 802 FoFd & AT [¥ 312 HF Add 88749
ZAAH te o8 BEs REAAE B F1 Utk

—{n fr i

dl

4. HE M8F EEHE dxdd F&
AE AHEF BEHE Y AL E FE357] 98
o 22 A Hrke B8 HF HYE 88709 AAHAFHE
gEiy 78 AR FHxo 93 SAE 1904 77X g
olg dlo]gl 2 SPSS 12.0 for Windows B4 Z218 & o]&
slo] QolEAS AAEIHT. 891 Y(factor analysis) ThH
BRAu ] sl e WSS BAGRRAE 24
slo] W4E ulES o]F = F¥XYE{common underlying
dimensions)& 53 ¢} FFES HHde FAVEOIGW &
H“4 18 ANEe WMEY] SEHQ AL HESIY F
o)

A2 HaBSRA Be F9 ¥WEES AL 5o 2d
(factors)_i Agjse Rold me & AFIINE 9
242 54 7hel Al J #E olgatel o

55 A 349 2 19 2908 FolFo2A oNE
el ZAske FE=PH A4 M@ Ak

zm He A%, 1 BEE A8

1) 0I34], Z%: SPSS 100 UIFU-SAZMYY L Y, YA,
pp.297-319, 2001.
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2wt okt 499t AS Uehls 3542 BelF

ik 887 wigre] FEAJ0] B 0508 AnE £

Ao W BAVE 98 FAT 5 Ak

76

[E 4-1] 3E4(communality)

Communalities
No. Variable Initial Extraction
20 e .000 0.674
FEEXEEN 000 0.730
=57 .000 0.813
4 i == 000 0.719
mHa|sl .000 0.725
O} 3! .000 0.751
4 .000 0.689
8 | MSEH .000 0.690
9 | Moj3l= 1000 0.738
[REYE .000 0.751
o .000 0.728
2022 .000 0.729
MIE .000 0.787
4 2 .000 0.799
5 | Est .000 0.680
[(IREFE .000 0.793
7 _| EES .000 0.738
3t 9= .000 0.67
‘HENE .000 0.793
AL 000 0.7
AFAL) .000 0.772
22 | £0ts .000 0.73%
ngAe .000 0.812
4 | JHH 3] 000 0.811
5 | A7]8 .000 0.755
6 | 5250l .000 0.742
7 1 RE3 000 0.807
28 |28 N .000 0.743
29 [ A22 .000 0.692
30 | mots) .000 0.715
AR .000 0.806
32 | g@st .000 0.784
3B |71 F= -1.000 0.657
B[N U= .000 0.736
35 | MMst .000 0.702
[(RLEEF= | _1.000 0.767
7 | Bt .000 0.745
38 [oiflEs 0060 0743 |
39 | Cie3l .000 0.78
40 | 5% .000 0.63¢
4 bl ol .000 0.729
42 | 9|=3 .000 0.741
43 ol .000 0.688
REEES 000 0.711
45 | x=st -000 0.777
46 [dolg .000 0.716
47 | Hzist .000 0.748
48 | MR .000 0.776
29 | =3 :000 0.654
50 | of5e 000 0.813
51 | Ed{35} .000 0.766
52 |7 000 0.730
53 | w= .000 0.724
54 | Ao .000 0.742
55 | 87|08 X=5= .000 0.715
56 | Zicisl .000 0.794
57 | £53 .000 0.74
58 Bl= 000 0.78
59 [BE .000 0.78
60 | s U= .000 0.776
61 | EtpSt .000 0.821
62 | 13 .000 0.710
=22 .000 0.715
64 | sR3H .000 0.833
65 | ZiZtxol 1.000 0.756
66 | 243 .000 0.643
67 | Husl .000 0.663
68 | AlZ|&l0r5t 000 0.729
69| MHls 000 0.737
70 | =S 8 M2EE .000 0.748
7 R .000 0.759
7 ZHA .000 0.758
7. FER 000 0.717
74 | 7R .000 0.630
75 | olAEol .000 0.735
76 | 9INZ .000 0.727
77 | =Hol= .000 0.798
78 | XjoiABe .000 0.717
79 | 7St -000 0.723
B0 | MlAlsH .000 0.745
IMEE] 000 0.725
82 | zu9! .000 0.751
83 | &=l .000 0.627
84 | 5= .000 0.720
85 | oisie .000 0.758
86 | O7IXiZI5r_ 000 0664 |
87 | 2N .000 0784 |
88 | Al .000 0.783
Extraction Method: Principal Companent Analysis.

2gske dAAY, 299
= bidEe 74 2909 u{gleigenvalue) S 7|E
o2 ARske WY, SR 2 290 Ae) FE A
B, A7 89 $8
Aol A WY, 230 E¥(xree plo)E B3 243
= 5 24 4 bk Q0 2RRE 1E0R ¥ Wk
BE Tfgol 1 o4l Y 89159 FUEE F23)
93, 49Eg 7F0R s A AYAA 71Ee 9
o ATl 60% Wel2 AERE Aol tk) &
ATNE 238 SES o§dte 23¥ 299 48 24
k. 228 £XE 2 a9 afgke aPeE RAF
B A 9A 29%E ohxT 0902 2% nRge 3
A Fobdlch 7 2919 Amdo) A 2 A aWAE 2
Zog ZFasith} o= ANREE okF s Tashe
A% BAZE, o o 9wl gadte AF AWAA
o g9le] £E s1F02 22 33 4 Ak
(28 41]e & g7ed] $28 29 Fol4 D8Rl 1 o]
A4 Q5 237 EXE BaZR g 8918 47} o
A AN AF A2 Ml me 2fgel FAS B
3, 2 o|FREE dsl paREE AR Y 298

FEIAH

Scree Plot

9.000
8000 |- -
7.000
6.000
5.000
4000 | -mm e
3.000
2.000
1.000
0.000

Eigenvalue

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Component Number

(28 4-1] 2382| TH(scree plot)

43. QIs|Hg 5 ZHolg FHal F=

2917 Z(factor structure)E B} W3] 3l7] A 29035A
(factor rotation)& AAJsITh 22l A FHfactor loading)
2+ Wae S 270 Ui Fxg dehied, 27)
9 29l AAFL BE of= AT e FFH vehd
A Eaise] vehde A47h gedl o] A% o= et
o 891 AHdle WEWIE & AfE & Yk oF
A% 899 g AHEE wo)7] A3 el add w2
AT Be RTE 2 U] gdsdE % HAT &
S RES 3o 2TRE BE9 T Bt Ak & A7l
Ne HRHE 47z fAA Fdske AT
FolA wlge2(Varimax) H4-& o] &3ttt weHs

12) 2453 oAgxAl ¥ SHEME 28t SAS SA 24, DR&C,
pp.477-510, 2003.
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[® 4-2] M= Q08 (Rotated Component Matrix)

Rotated Component Matrix(a)

. Component
No. Var!able 3 a 5 5
o 0.148 | 0.057 | 0.171 | 0.074
MEE 0242 | 0122 | 0.054 | 0.073
3 AZAHE 0.270 | 0.088 | -0.018 | 0.250
62 75t 0.062 | 0.014 | 0.079 | 0.150
46 | HoR -0.028 | -0.047 | 0.184 | 0.106
79 | Zms 0.007 | 0073 | 0.133 | 0.193
86 | O}7]X] 0.151 | 0.006 | -0.100 | 0.155
58 | o|2& 0.142 | 0.046 | 0.162 | 0.319
74 2iH e 0.217 | 0.368 | 0.092 | 0.114
84 e 0.166 | 0.082 | 0120 | 0.37¢
36 | ofd 0.177 | -0.067 { 0.316 | 0.224 |
38 | ool 0.286 | 0.052 | 0.258 | 0.012
17 | EE 0.346 | 0.183 | 0.017 | 0.083
20 | zZ 0.349 | 0.172 | 0.082 | 0.199
82 | 3 0.072 | 0.044 | 0.360 | 0.350
57 | EZ 10147 | 0042 | 0.132 | 0.091
80 | MiAl 1 0.016 | 0007 | 0.047 | 0.112
78 | X¢ 0.051 | -0.033 | 0.10 0.200
68 | A=l 0.084 | 0.043 | 0.17: 0.123
26 | 58 0.185 | 0.20! 0175 | 0.173
7 1 8 0.320 | 0.2 0.211 | 0.263
2 | #0 .262_| 0.17 0.151 | 0.185
5 | M$ 0.161 | 0.192 [ 0.05
47 [ X3ts 0.106 | 0.066 [ 0.41
73 | 243l 0.09 0.198 [ 0.10
67 | Mm3l 0.229 | -0.002 | 0.13
18 | F{&koll 9= 0.033 [ 0.107 | 0.232
35 | MAMS -0.026 | 0.061 | 0.344
5 EEHE 0.327 | 0.162 [ 0.089
3 =SE3 0.174 | 0.158 | 0.182
21 | IS 0.173 | 0.102 | 0.151
16 7|53l 0.180 0.137 | 0.149 | 0.102
19 | Eo[sl 0.281
25 | A7) 0.193
87 | 2yst 0.228
1 Zn 42 0.113
39 | 3 0.202
4| oj=0 S= | 0206
56 | 2ICH3 0.116
51 EER 0.362
66 | 258 0.174
32 | gusl 0.149
44| cicks 0.011
50 | of3i2 0.104
7 W=t 0.015
81 ofgt 0.017
54 | A -0.075
31 H2 0.151
40 | SEE 0.041
49 | 58 0.266
52 | 7% 0.147
33 IR E8 0.117
6 Fojst 0.046
10 &8 -0.003
43 | Hojut 0.353
14 | £2 0.266
9 O3l 0.062
61 Bl 0.174
71 ERE 0.220
88 | 2AlS 0.402
77 E20|s 0.341
75 QlAPx{ 0l 0.205
5 | ZizEol 0.361
85 | oo 0.321
4 | st 0.148
7 st 0.258

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 32 iterations.

olo] TYAIE AMAM HAE 2JE¥AAH JHHE 2903
(Rotated Component Matrix)& 4H&& = 3t} [E 42)&
H2ld s wraoz 33 nhEgHale o AAEA 29
F&7b W F3skA vehdn vk 2t Wese dllA F
28 AR A9 89 FolM 297 AFe] 7P 1L 2

‘&3 Hed, BF 284l 03 ool AAFY #

4ol gtk # 4 Yomg 1 ole] Wl ta) 291
s4e sk

44. 20l sfAS S8t HEZLY F&

[E 4294 BE nlgl Zo] 7] 18900 ¥, A#HE, 17
28E, ARG, AGE, 24, oA, AREE, TR,
g a8 Jde Wl 283, 25, 3 5 154 7
Aqoig7t £ A A 12214 THE AFES AFE A
L3N AFY dBolAN e BHRAY dgd A
B 93 ¥2d 2Aolge 354 A4S 7HAI o ‘A
v olghs BAE FAFAh A 283 F5, AAHT,
AdxeE, AN, T4, 43, LU% B AR
3, oud, Aud, FHdd e, MM HEd F WY G
Bolgrt EFHAEH, JASL tiE AF9 AEAo

A8Ae ZWAN] YE2E AHoFIL 2 & W
e =5

AMZE Aol osf 228 FAolRke T%
A& 7HAR Slo} ‘At olgke 3RS P Al
= 293

A, 33 5 949 2AolHt 2@HESe, oRE2
HE AFS AHIEAM 7 BREAY B ol
I B F 7l ‘ERA ol WStk W A 5asle)
B 7% 1R F5 F0R €A%, Hold, & AT Sl
T AEE AN e AT B0 R & F YUS T
Ao} Z4old7 TEHATh webA A 520 KA o)
Fosink v A 68de HEY, 29,
HolE, AAQ), AAAQ, g%, HAY, WP
H3013)7k o=k Al 62000 X3E o3E2

EROA 43 Ao o3 B2d Aol
T o] A olka RSt

ofl
o

S
-
s
o dlo

off & ot i rir
ot £ o
2o =2
e
m e L
ox 2 ml
1S
R
X

[ [ | I ]
ﬁu;mj [m oy [ aga | (=88] | 1‘%3?@ | { %Tg ]

b |—d

o EER) =88 gus | [ ERE]

RE Ml e ga | |72 52| |24y

ag2eie| [nesse | [Dlws olziz | |mola | [2a
nRs | |Asmes | |=ols wad ||zvg | |==0=
Aoz | |asHl A gg | |soid | |olamel
zZus | |s8s ans g | |ze Z2sol
op7ixiz(at | |gelst anae | |42 | |dol s |gze

olgals | |atat e =543 23

Hee | |wes nigol == |% e

s sis e

o gl | |Zmst sy

ool | o we | e

=8 | |aus

zas | |mas

279l

[2E 42l HE AI8F B&E=E HEUY

5 229
of AAT 667)e] ZAANSE 2t 2] AAY FHANE
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o 254 B0 weh vy, A8 BEA, AFY, ‘2
B, HAY, S 5 o) 24 Adade FRE 4
UATHAY 42). w2 B A2E 5o 228 6149 24
R AAT) AL ASTUA BT ERA
olgn & 4 9ok

(correlatlon analySIS)?_ T ‘54“ ¥

T8 B43Y, shie Wi
TAdE 2 E”iﬂdt‘ﬂ"ﬁ Gotr 7] fsf ARSI e
A9 EL7]§ Uelle g2 A4 4x(correlation coefficient)o)
o ABAFE -1RE +1 Aol g et 7 us 4
BA7F A(E, positive) & F(f5, negative)e] Weko g g4
E +1 & 16 7HHA JERd T ows el AaaAt
A8 glod FAAFE 0ot A= 058 dojx F4a
7F Qe Aes ¥A ded, 0735 ddshs g 7R
T A S 2L ARAAE BEdve 2E £ Qo
HEETS] AAAARY 2 FRAT e [R5
Zoh (X 51]dA Be uig Zo] ARH wEAF 4,
A Auld, A8 AHE BEY, 4 AT,
S5AT ANg, AT AR WS, ST A8
of Zg ABAL A+ ¢ & Utk

2

r2

40
g
0x
0
4
0x

0.624

MHEAS HAISHH —E—*..l-—i—@,(analysm of variance;
ANOVA)S % 7 o] =

2] e Augs vuste © A

] 2 A7
AHE- A (one-way
ERAE0Y BER AolE

ro,
A

o AFIHA(Hy) = 2t 73] i Eo] FYsith
Ho:ti =t =i ==l = t)
o 7ME(H) : 72 dEAA S HEo] Aol7t ot

(Hi:mo= g, 3ol% shte] A= e is} jol dhsf)

78

A% A3 pvalue(HIZE)E 00424 frolsE 0.05¢04
AFHAE 717eke Aog veyth & 4 dEniel %
e EF FUthae & 4 gk

7 Fdel o Aolg AR AFA7) AN AFHSTE
AN AFAS S BAEAA Fglo] BAF2E fe
& Ao AR B Aolg 2HEY| s HAshe
Aotk £ G7dAMe fdA g YARNEY ZAE
HiEo g ARASTS T dEREE 2§ 27 8
SAS Ver. 828 o]#3ld Duncan®] thE W9 73 (Duncan’s
new Multiple Range Test)S AA3tAth. Duncan HZ & 3
@ B MBS Adsle A BHE RS
. Duncan A%5& 53 2, [£ 52004 He upeh 2o}
BE3) 2FBHAE B AT 74 ARAEY BB
Hleglo 2 slo] SHAT ATFAS § aToE By, BHA,
AR wEA, AvAdE @ 2§eE, 281 $4E v

o Ogo® JFRE £ ik
[E 5-2] thE 240l Duncan Z= ZHot
CHEZA Grouping 1 Grouping 2 E-Xis
5P A 55332
e A 54918
s B A 5.3598
AgA piEy 8 A 5:3542
Aol B A 5.3140
oaN B 5.1854
old et Bt A &4

2% 2 A9 +
FAE AYF A2 Wrold dARARAE AAEAT
2% A3 A 7 B BF RS 00564 AFTHE
AAEA BAE ez dnnd. 2 494% A74E A
g A9(pvalue=0368), AT A 7 H(p-value=
0.186), :Lﬂﬂ T, A4, S AAT B$(p-value=

0901) 2% ZF &9 Bagol Aolrt doke &
A7 gtk & & Ao B fAE

A 712%3}1] Eo = 7ﬂ—°—i Yebgth. &, FH493% A4
o Bgk Aozt glvtn & & gk ZEHoE dEBAE
FolA FHAT Aol e dEA vls] diiFez
Biol A VeI, 448 T tndAd W g
Yoz Hyol ¥A Yeisithe &S

52. 187 UEZY HZ Xo| A5
480 388 1299 $2AE 49 4
AFEz TR 4 1392 YEGY
7 9eA) Yol ek LAFE ANaRT, LAFE T
29 BFel A FOI5HA Aol YeAE BYH A
AeSE BEA 237140l B3E A% ATHS U

7hae thest 2ol 44 4 Itk

¥, F2 A3
o] Hgtgko] Aol

o{‘ m]n oft

=
L.

o ARIFA(H) : TEAY 2EBY] Hio] FYsith
(Ho : s = )



o UH7M(Hy) : 28AY 1EBY Hato| FYUEHA &t
(Hi s ma = )

[E 53] ddol T2 245 2ot

a2y | AFIEH) | HE7IEH) |  pvalue =HEE
4oiy v = VY 0.709 Accept
A2 TRy v = Ik YN 0.448 Accept
Aty M = U v = U 0.777 Accept
SHY v = U I #~ U 0.363 Accept
7Y v = U v # U 0.569 Accept
S5 M = Ir M # I 0.979 Accept

4, Aol wet wiws) Y, 172389 $84 F A4S 7|
2314 2 39 A3 FRHM) 618 gAHEF) 108%, F
16999 HolEeE ol&ayth A¥e) w2 tAS AR
530 B wiel 2ol 671 tlERE EF Fo4E 0.059
A AREE NFEA Rie Aoz etk F, 6719
ZE BN Ao be Bage AAort Ao &
F itk

A vlwo A= 100 197 400 632 A3l 200 122
3} 30t) 439, & 16599 ©HlolElE o]g3ld H4s)
Aol e 74T AIE 544 He uieg 2ol 670 R
A FoA AR BEA, A4, fAA, ST &
FZ 00594 AF/MEE 71zste Ao e, Alv
o BHAAME 718 Ble AR JEyEth 181
F7HAE 717ske A0E yehd 4] dlEgel dig o
3 d2AZdME ARMES J1dske AR JERTh
%, AHEA R4, A4, f44, S diside 2007}
30v) Boh %o BAgS e o o) BAZHLE o)y}
Adckz & £ 9l dAw Avjgat BHAME dFd o
2 Hagel ol7t Atk & 4 gk

1S
3
7
]

N

(E 54] g0l @2 45 A

CEZY | ARYH) | HETIMH) | pvalue mNZAD
A0y Iho = s Iho # I 0.069 Accept
AFRE BHEA Mo = o o * Mo 0.008 Reject
S oo = 3o o < o 0.004 Reject
NE Mo = fso | o * o 0.001 Reject
- the = Uy Iho < Il 0.000 Reject
2HY tho = P o # o 0.267 Accept
25y o = Iboe | foo #* o 0.036 Reject
N Lho = o Iho < o 0.018 Reject
oax Ho = Jbo | dho o 0.016 Reject
e o = o | o < e 0.008 Reject

vlAERe 2 Had| £ A3l AFEE FEst Hlus)
o Hgted, 172389 S92 F AT F2S 7153A G 4
HE ALty A=E 2 ZoldAFHIASE, PDA, 7,
AAT, MP3, CDP/MD, $)E FE A&sle L9AHIA) 119
w3 JARAER(GEA, £, AR/ BAE, A8
A, FM, AR, §)F F2 A8l SEAHHA) 49
9, % 1689 9] Hlo|EE o] &3] RA3ULE F2 ALEHE
AE) W2 A% AIHF 55)904 B uis} 2o 67 R
4 BF fdeE 005004 AFMEE 7184 Rk A
02 vehdth F, 6719 ZE dRAA FE AMEsle

oo W wo} F&A B4 At S ¢89S A
A B FHEAT AAGE B, $eAT AAT B2 W
FolA JARAEH e AN A 2% A 7 AS

A & BEHe Aol7th stz & F fitk

£ 55] £2 AR HEM L2 35 FY

EZtd | AT E) | HEIHEH) | pvalue FupsEe
Aojy Wa = Uaa | WA # lna 0.057 Accept
MBH UEY | U = A | PBA # Una 0.245 Accept
Ay A = Uaa | A # Wi 0.061 Accept
B2Hy A = s | A # D 0.520 Accept
FAY A = Upa | Ha # Una 0.637 Acoept
24 dia = Mua | lha # s 0116 Accept

53. QB EZYZ B2 Aol A5

2 23RN EPREAS BFA Aol fBA Lo
27 Sise) goligt SUskA QARARAE AASA
A% 2% ISE 3 ROUAERE F2 A8HE 188
AR 571 28 BF 4947 00594 ATEE A28
25t 202 Uehit 3, ¥4 1§, o4 3§, 200 2§,
00 2%, MIAERE F2 ASSE 2FINE 285
A 2 BB BEEC Ao} ke F2E A7} ¢
Sa @ 4 9k 4 289 pual(f988)% wYERE
(% 5613 2ok

[E 5-6] 2B CHEZMZ 9T Alo| ZHES 28 YYUBMEA Zot
a& p-value =HEAD

=S 2gM) 0.570 Accept

0%t 2E(F) 0.054 Accept

200 2E(20) 0.083 Accept

300y 1E(30) 0.377 Accept

SR o SHIAHERE F2 AEsh: J8(A) 0.031 Reject
JIHHERE F2 ABsie 2EHA) 0.660 Accept

v F=E B RadAERE F2 ASde aFddAe
pvalue(+2]8-E)7} 003124 Fro5E 005904 AF7HdE

Ase Aoz Uit & SE % muAERE 7
2 A8ste 2geIAE 4 R4S HEEe] BF 5Yst
bue @ 4 gt A=E ¥ RIAERE F2 A8de
IF9F) RN HELHE 3533 87 93 Duncan 2
2 BABYHES)

o

[E 57] $I=E ¢ Zdjd HEF AKE 189 Duncan ZE &
tiEZtM | Grouping 1 | Grouping 2 | Grouping 3 o
P A 55150
ARy B A 5.3992
e B A c 5.3371
A8 BiEy 8 A ¢ 52839
Yo 8 c 52113
oy c 5.0840

Duncan ZA%% £33 2%, B3 15354 &}AT
[E 57]0A Be vl Zo] A4, BEY, AHEF U4,
Au)Ao] 3 g0 ®, Iy FAFT 40 4 ¢ 2
Fo% 2FHHNUT
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o= 90

EF f5E 00504 AFME 71AeHA] Rehe Aom
vebdth. &, F447 548 AAT A¢(p-value=0.560),
AT At A (pvalue=0.177), 54T A} 2§
(p-value=0202) 25 2t g3 Baso] ezt vk

SES AL YA @ 5 Y 2EHos W=E B wyf
AFFE F2 AR J1EdAME fidel e dER
Aol Hls) ddHez BEd w4 JERs, S48 O
¥R Hls] ddiHoR Hio] ¥A Uegte ZES
¢ F A

v

2 @7aMe 7
o|EA A *F%Z}“ °of &
AFAHAN AR} 4%&1
Aloud® 5 740151E 43330 A4 W Y F
el HERAE dAste] HFHOE AFE M =
Foll H2E & e S AL sl AF 34013
g 32390 $29 ZA0INES aE4E B4 64 7

Tate] AgAlEol AFS AHESHEA B

FRBAE e A Lo
011*1 $30435 Aol e o

O{N l‘_...

£ s wzai gito] w4 Uehgs, $e4e
e dEgAel Mal 4rid oz Wl Wi Uehkithe 2
22 92 4 ANk BR $UA 259 BHE AAE

d, A3 F2 AMshe AFd g2 1gEdAe dxd
A Bage] 2ozt BAFH R FolA &S Aoz Yyt
o} ik dEE E4e] B, tEH FAA AMEE “}&”,
A4, F34, S50 dis)Ae 20007 300 B v
43S 2= ge Aol FAHLR An7t sle 7,&9& L}E}
w1, Arida BEAdAE dE] OE HEghe] zelst
dax & 5 Qe 428 48 F AU a8ln & 3
A gl tERAER B Zolsk fo3A] gop
B7) 95 EXAMe J=F 4 ZaldAERE T2 AMEE
= IES A9 5 0F uF 2 304y Hasol I
o7} glok= 88 ZA7 ot & & YA
£ 478 53 F58 Ao 39 axzde AF
“5*1 EEHE A F4E SA3%e do dad
& Zlojtk. m o7 FAH A
e Soto] ndgxte] Huh g AelileE o] daly
AE A3 BE2He *F%ZM 71:“3*5" g 43 & 430l
%1} 7

p

2 A8
z27)

2oy olg RS A2 B 4 Al m
B A7E ngoz #3 AP¥ A7HLe u}—ur 2},

CAEL AHgEAN EEUE ASAY BAUAE R3]
99 424 478 58 duudel B 43

CAFS AHgIRN BEE A4 FAUNE 3R]
9% wo ARFoln AR el U AT

AE AHgAo] AR

80

el miAe Gl B AT

aEs
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