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de Holaksel AkeE A 54(sp)oll diste] 7t
Tt g=2A 2zEA #RlEer  fojeE2 00530 AR gAAe=
Bonferroni correction method”} 4= I}, Shapiro-Wilk %7} Friedman
SPSS 255 &85t 4yt

a1e
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487t 48 @ A7) A5 2R g U= 9 A4 ofolrlo]

A 99 MR A7) AR g7 Al ok Uzet A ofoldolel tis
Think Aloud Hlo[EE HAsl] lsle] RE dolg €rem WakE|glon]
HEQT EA(network analysis)o] FHEITt HAE Holgs o wAw}

oo B Fofo] TRt W= AR EF EFSH(tokenization)®  TAHnoun),

ol

S Hverb), @B-8AHadjective), FAHadverb)E FESIIO™  stop  wordsE
AAEAS. He A8 S HEYT &4 A= FES olfee] EEE
wj7hz] HEEEQIct ’]AE A2+ Python 3.7, NLTK 3.5, 718|317 KoNLPy 0.5.25

Tl Sl

HIEAT 42 AA| Zofztet 2 Abgar 79 & Frofatoll diste] 3= .
Ax=d GAY, SAE, 8L AR HlolEA SA Ed mER A (co-occurrence
matrix)E EESIoH, o]lE Z[§¥tezZ CONCOR(CONvergence of iteration
CORrealtion) #40] 3=ty COCOR 42 A &3 HlEE A Hols
kol mlolE Al E IRt R S5 FActe] 22 TS ERlsk] fistd
FY= Gt o] E Bl AR8AF 9 2 Think Aloudol] ARESE Tho] =2 A
52 skl E55 1o ¥AE ofd 4 Uitk 4 HlolH HEo] dis) +H

712 0.05, o] ¥HE2 25, 29Fe] ol Z1o](max depth of splits)= 7T

YEYa BAS BT B AY AN SHG Zols bl Ans
sEsigot, B AL A §8 M2 Uzsh A ofoltlole] thel Bt
FAHol1 tEdAocz  BAFly]  95le] CONCOR HAo] Ot A=A
ol 4 (Hierarchical Interpretation on CONOCOR, Analysis)< 3ottt ©o] 9]
HER] dist dFdat F85E5 Hlwshy] <Iste] Eigenvector centrality”}

s}els|9it.
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Ago] o S1A QRN B B A8A AP0l EBHAT A8 4T
2 TYRAS 2P0 vlel A8 fPe madkat W] A4S 37
A9 714 S4L =25 Sdelol AREA] 28T 2070e] 24 BEAE B
adlom BAG Aw 4f A4 SHol =aue AHeA 939 et @)
AFAI 1S Sl Heste 74 549 AolE Mo Whitney U
dHoR ST A o) B4 B4 F o) 24 B4 BAdeR geluy
Aol7} stk AHgA fela #a 4ol Wb Aee 24 S0l Holrt
Mann-Whitney U AA¥ Kruskal-Wallis A2 &15F At 17] 74 EAJol ATt
sARCE Fomt Zol7t QUdrt. FA F AHAZC=E 43t Think aloud
tlolHE HAEslste] HER Z42 43t 4

ofolclolg Selatan fo] whE TiAel Heke] IS Absick

%

11 AR A9
AR A Ageld QIZkEst MR 4gle] =eleh A/ AR 19 th

R AT W WS oz A% 9 U¥e] TAH 4Y @A} A Holdt

B3 A e, Hwrt A9 gt

FY ESe A Rz F e WA Sk k2 d¥e alEsh

245(20730km/h), FZ(50760km/h), 14(807100km/h)o] B7t TR HE=
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AEA0] KONAR At 5% A7) A5Aolde] Azt Ade 34w
Aol Aol7h iyl mEe), AW FAArp LAMH AW LAs
Wrehes Akl A9 AP 24T 9= SN AP Al

Aow A5kt

AR AGeE 157 A4 olFlE F7 AEe wrklgen, WA Ave
QA7)A} Faggo] el AFEE FLAe] iFt ATUSe] S ARE waslel &
207 74 o187k A glch

Aol ¢l ATAS k] FEAQ Wt Aok Uslck AR Aol g
ATUSS A2 AS o 20} S5 P A u, FAS BE 0 5 o
o)zt A7 A AWSHLE olefd 2NE Juto AF FolEe AT ),

H7\3} A% oot ol Au), 2k o] ojs) mefstect
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12 AR F9 AY
121 AR §

A4S T HEY AR A ==

A ARl ZARE 2 At AFsARe] ARRE H ol =of of
oiet QA A eigenvalue 4 1 oV 7= 370 HEA AREAF AdF(User
]_

cumulative percentager= 61.95% o™ LE AR BEE tiet 554 Fh(value of
communalities)> 0.5 Pz 2] AMAF el ot d¥do] ot & &+
AUtk Bartletto] FE4 AE  Adh FoleE 005004 fofRt Ao
oHtE] 9 O (p<.001), EE HHA thet Kaiser-Meyer-Olkin SE7F 0.5 ©]40.
A7 eigdo] al@Aof] At Aow wrtElrh

APR AR 147 B F 671 B3] “Factor 1'% EFEHAct 67] EFES
tholuimet 4, AEate] AxElRt B4V B ARRE Fol Hitk Y=IF A

ol Bed AZolglenz ‘pojiEel 24 ez Aolwlem™ Cronbach’s o
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254
= H2 27 FE
1 1.000 0.629
2 1.000 0.637
3 1.000 0.722
4 1.000 0.546
5 1.000 0.778
6 1.000 0.603
7 1.000 0.621
8 1.000 0512
9 1.000 0.581
10 1.000 0.625
11 1.000 0.751
12 1.000 0.539
13 1.000 0.616
14 1.000 0.512
39 Al 2



Table 4.2 821 X Avlrg =% JBA AR} ATF (User Characteristics)

CESE
B Factor 1  Factor 2  Factor 3 &3}
A+ 4%
0.863 e 91 285 Ye 4 408 Bk 2L e Foldih
0.781 e BE A5A7} ofd 4lE YA F2)8 78],
A 1. 0774 e Aol FE7EG ey mes edss Aol
clol et Sk
o xat 0.757 e B2 248 n) 27h ARER 548 7HE Aol FRsit)
Y 0.684 the ATEElA A2z uo] A5 Azl bigt e F715
' et
0.608 = =4 & WeEeEs € o 7P 7120l FH-
0785 e aEg A 24 YRS HEg ukE 4 gl
AF 9. 0.783 = BE &gl @8] Usith
FH A% 0.755 £ glsh]] 288 vt A5 4 gt
R 0.672 £ Flo] 28378 A5 At
0.575 e Flo] Ameew dof W5 4= glnt
A% 3. 0.784 W& wE 4o dis) A+ st drt,
& A 0.773  4g& A% Us ui¢ 340 wE,
st 0.759 &g Az 7 BAeolc,
Cronbach’s o 0.848 0.781 0.725

o M-S0 8



QRlEAdor TZH 37 i ARSAF A3 (User Characteristics)E 7|RTO=

K-means 73 4& 343 23} 2719] AR 0] EE&E Ty K-means w3

3 50 Y52 E2Y PE ¥ 4] BEA(dbow point)E k=27 AHEH At
% 4079 A FoIx F, AAA 27T T4 2YOR 247} 197, 2190] 738
Hglor 43 ghe Aolth T #39 7 FAHL Table 433 Zow #UFA 7t

Aels Table 449 2t THEA Anz £EE 5 2ol A8d AF €=
FoIug Aol Holx] SIsk] Slate] Table 457 2ol ANOVAS g 2t
N 1 (el o A AT 2AFN 43 VPN GO Hol

BT AT 3@ AF ARDIE Gelle 2olS Holx) kTt (a—0.05).

T oo FRA el wis) AY 13 AY 204 FARCR wefnsH

o

ZolE HAOHW(a=.05), AF 3 Foult ZolE HolA] %ttt +H 12
“Enthusiastic Driving & Sensitive to Sound (ED&SS)” 3822 Aol or, +4

2= “Safe Driving & Generous to Noise (SD&GN)” -Fd.02 AoJx|ict.

Table 4.3 A2 8 ¥ 4 34

AR A -4 1 3 2
AE 1 tlo| gt &4 AJgk 4.535088 2.619048
¥ 2 FH A5 nge 5.021 3.743
¥ 3 A A8 ARG 4.859649 4.206349

41 .__:Ix_c _'\.;:_'I'._E ;- 1



Table 4.4 73854 7+ A=

gt 3 1 T3 2
27 1 2.394
4 2 2.394

Table 4.5 ANOVA ZA}

27 o7 Fooogoete

HIAE ARE BIAT AFE

A1 36.620 1 0.891 38 41.082  0.000
A3 2 16.297 1 1.194 38 13652 0.001
A3k 3 4.257 1 1.356 38 3141 0.084

QRIBAS B35l ALE A EA &

71 A2 ARREE BARBRE 2071 A4 olfiEel dikt adled 2,

eigenvalue 4L 1 ol 7|02 471 AR

Iy
N
N
2,

7 E4(Sound Affective Properties)©]

EEEM 89 A

IR
i)
o,
M
o
2,
>
=~
A
S~
>
Mo
[
2N
o,

EA 2% Cronbach’s a %fe]
0.7 oPdel Ze= IHIH HEe AR 3=l et 354 dh(value of
communalities)< 0.5 O[3 Oo2 AL A EASC] ot AYEo] wriy &
AUtk Bartlett®] @4 HA A3, {005 olst:R {FoRt o=
mhetE] ] O™ (p<.001), FE HAAo| thgt Kaiser-Meyer-Olkin SE+= 0.681%2 A

o
g Eo] R Al Zor doEdn
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Table 4.6 744 ©13] 2 F5A4

27

= =

T=

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

0.669

0.868

0.834

0.819

0.763

0.817

0.763

0.556

0.787

0.554

0.783

0.821

0.733

0.791

0.846

0.574

0.705

0.651

0.815

0.595
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Table 4.7 8¢ B4 Az wZx% A7)} ARRE 44 EA

%%; A4 o3 Factor 1  Factor2  Factor3  Factor 4
Ax 0.870
U= 0.859
S22 0.845
AILE|SH 0.800
Sporty
LIRS 0.767
A= 0.681
d7=2& 0.632
a5E2 0.549
RSN 0.870
FeH 0.868
Stylish a2 AQl 0.835
S/Fet st 0.765
A== 0.691
oF A o] 0.793
HEge 0.704
Comfort
%835} 0.654
wokst 0.649
7188 0.778
Calm ZpESH 0.762
PAEL) 0.616
Cronbach’s a 0.903 0.916 0.85 0.769
44 x;: 1]



A4 74 o1%] F, 8/ A o137t “Factor 1"2 EFEQICh 87 24 o3=
4471;}]777 “@%‘E‘ “—Or—‘j:%ﬂa%”, “i\_EﬂﬁJ_’”, “Hﬂ]—%‘”, uﬁq__l:_—n, 441\%—7]_§%ﬂ’ cc_‘:jL_{J_l\_

Foro]Ql o, “Sporty’= A%l Cronbach’s a &2 0.903°|0tt. “Factor 2°%

BRE 57 4 olfie “slAmer golmer, colgg

9 L =

m\l

7 CgAet g3t 2
“AlEE 0| o “Stylish’2 A 2]%213! Cronbach’s a &5 0.916°] ATt “Factor 3"=
w7d Vi A ofle AR, “REgRr, X8, “Hekgho|glom

“Comfort’= A2]=]211 Cronbach’s o 4k 0.8500] 31t “Factor 4’2 2575 47 A4

olFh= “7hHR, “aRERP, “X|AHQo|lem, “Calm”’CE A%l Cronbach’s o

g7 9 8 AT A

Rl

A Folrel LS 44 SH(SAP)] tet HsE Brt Aule] dat B
AT, Comfortold HTH4E WESH) Rk, ol wfel A= 74 S
3 Aol xjol2 melsly] $lste] HlEA AHQ Friedman AAS AT Ak
FAHCR oulg Holrt

01). Wilcoxon HHC= A HAF A7} Comfort7t UHZ| S50 HIs|

B

O

I Aoz UePGTh(N = 40,x2 = 55.80,df = 3,p <

%

FAACE Fon|oH] =2 = UERHTHp < .1). Stylishe} Calm<> Sportyell H|5|
EAHor fousH] =& e uUERdoH( p<.01) Stylishet Calm Zhojl=

Golulgt o7t YTHp > .06).

1 2] -



Table 48 AFEE 214 S4o] tha Asw B7h B4 B4

Kolmogorov-Smirnov® Shapiro-Wilk

A% AgE fosE EAR Asm  foE

Sporty 0.136 40 0.058 0.900 40 0.002
Stylish 0.110 40 200%* 0.939 40 0.031
Comfort 0.204 40 0.000 0.853 40 0.000
Calm 0.122 40 0.135 0.969 40 0.328

*  foldel siet
a. Lilliefors 52|88 474

6.00 |

3.00 |

Sporty Stylish Comfort Calm

Figure 4.1 734 AM§AE] AR E 4 B4 & Ao H7}

ARRE A B4(SAP) ¥ Ae ol tit 7le A 240l #¥d Ade
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a7fell Hiet 7 HAE Ak A& BHE 245 fste] A A e 2,
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Shapiro-Wilk HFlA Table 4107} &2 237} EgH o] AHii4de WEsk] 2
E5 £ 850 A Folzp f(BE 4)7F AR 931 199, K¥2 21502 309
ot ER ARgAF 19 E=E Aeshe A AeA ARRE A SH(SAP)

Zpol7t A=Al #elshr] fiste] BlEa AAY Mann-Whitney U A&

o

shgiet.

Mann-Whitney U A4S 4=38%F 23} Table 4.119F Zo] 47] AL 7 EA

S “Sport”®} “Stylish7o] it AT& BrlA fFomgt Holrh Q= Aowm
FAEAH o« =.05). A=Y “Sporty” SN F ARG 49 I BARHCR
Folgt  zpolzb  9d9lom(Mann-Whitney U=103.5, p=.008 ), A H9

1(Enthusiastic Driving & Sensitive to Sound, ED&SS)©] AFHA} 58 2(Safety Driving
& Generous to Noise, SD&GN)HTF T =2 gk 7T ARRES] “Stylish” S <llA]

T AR 79 I SAECR Fogh Aol Q1 o™ (Mann-Whitney U=90.5, p =
002), ARAF 710 ARAF 7 2HT H &2 e 7T AREQ] “Comfort”

4% “Calm” B NME= + 19 I Frefnlgt 2pel7t HolA] eitth(p > .05).

Table 49 AkeE A4 B4 @ A3 4 7le &4

Min Max M Std K S
Sporty 1.000 7.000 2.87188 1.407821 1.164 1.966
Stylish 1.0 7.0 4.215 1.8665 -0.120 -1.272
Comfort 1.25 7.00 5.5875 1.20036 -1.702 3.827
Calm 1.000 7.000 3.983 1.527 -0.123 -0.664

Note. M: mean, Std: standard deviation, S: skewness, and K: kurtosis.

A7 M Z2-TH eF 3



Table 4.10 AF82 78 & Al A EA digt A5 % H7} Shapiro-Wilk A%

ST EORE B 45 $olte
=3
ED&SS 0.867 19 0.013
Sporty
SD&GN 0.832 21 0.002
ED&SS 0.954 19 0.455
Stylish
SD&GN 0.911 21 0.057
ED&SS 0.930 19 0.175
Comfort
SD&GN 0.893 21 0.025
ED&SS 0.965 19 0.664
Calm
SD&GN 0.956 21 0.434
Table 4.11 A% ARE 24 549 Mann—Whitney U AA 23t
ARE A EA Mann-Whitney 2] U Significance
Sporty 103.5 p <.01
Stylish 90.5 p <.01
Comfort 175.5 p>.5
Calm 176.5 p>.5

48 2 2t} &



AeF 9 d= AeT 74 B4 i@ 4o Holg melsly] $sto]

HES A4Sl Fiedman AAE ST AW, £ 99 BE FAHoR foud

2polE HAth(n, = 19,x% = 33.57,df = 3,p < .01, n, = 21,32 =30.83, df =3,p <

o

.01). Wilcoxon 732 &8t ALE AAR Ak AREAF 59 12 BE ARE 7
54 2ol SAASE [fonlt ztolE HIth(p <.05). §HA, ARSAF 73 204
Stylish®} Sporty, Calm¥} StylishE ALt ARRE HAY B4 o SAde=

olu]gt 2jol2 HTkp < .05)

6.00 |

5.00 |

4.00 |

3.00 |

2.00 |

Sporty Stylish Comfort Calm

Figure 4.2 AM8AF 7% 13} 29] A= Y B4 8 A= 371
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423 A7+ AF F7}

A AR WL 73] B A7 AY W7

AH8AE £ 8 el A AR AE Roidte] Wk 12 37 A9 Bkl
e 3 2ot WA FoiAel distel B 48 T A7 Komogorov-
Smirov AN T o] L wHEH= 24 SIS ol wet gk 73

M2 ALE @Y SA Ui B2 4F B7H AolS B15H] Slste] One Way

m

Repeated Measures ANOVAE 4~345}5ct.

ANOVA <3 Z3} Table 4.147149}F Zo] 7t 74| w2t Stylish, Comfort,
CalmolX EAFC= Fofmjet Zpol7t QIth. Sporty 5782 Mauchly®] 34
Aol Fde HAS TS5 gFkem™, Greenhouse-Geisser®] Fo2HES

gelgts o] SAZCR GolskA] ¢Ith(p > .05). Stylish SAL FLFA 7S

d

=51 %EO ™, Greenhouse-Geisser®] -Foj&&o] 0.05ETH 2RIty Egh
Bonferroni Corrections 21-83F ARF HANA A 0 o FHAer AR
THEG 5AHoZ Fojulsh &2 ZHoe® YeRgthp <.01,p <.01). Comfort
542 34 7HE wESkleH, A B AR Er AR
Fomgt 2ol7t Q= A= UETH p <.01). AR HE Axy, FHA o]
AR FESE fofmjetA] &2 Zo® YEhgrh Calm 574
wEEsielom, AW Byt HAA it H=m FAKCE fomRt Zolrt Q=
ZAo® Uehdth(p <.01). ARF HA A, AR 7o) Fidger AR F3E

golulal e Ao VeRIthp < .01,p <.01).

284 71He

Tlo
O
O
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Table 4.12 A2 £ 1 7 & 7]& 4 (0=19)
A& FY F3 & 79 & S8 7t
Sﬁ Min l\ia M Std K S Min 1\}{& M Std K S M 1\11{& M Std K S
1 1.00 3.75 2.55 0.81 -0.19 -099 1.00 500 244 1.11 0.67 -0.18 1.13 4.38 2.61 1.03 026 -0.85
2 1.00 6.00 379 163 -039 -138 100 6.00 324 165 -002 -133 100 600 342 174 -021 -1.09
3 1.00 650 4.63 140 -102 107 100 650 447 147 -095 050 100 625 374 163 -025 -0.77
4 1.00 567 38 117 -058 047 1.00 6.00 296 155 013 -1.04 100 533 28 134 015 -0.85
Note. M: mean, Std: standard deviation, S: skewness, and K: kurtosis.
Table 4.13 A& 59 2 71 & 7@ B4 (=21
Ad z 73+ 5% 59 77 14 F 77
Sﬁ Min 1\}4{& M Std K S Min 1\}4{& M Std K S Mi I\ia M Std K S
1 1.00 413 242 1.02 054 -0.87 1.00 438 242 0.96 031 -047 1.00 5.25 2.72 1.10 041 -0.09
2 1.80 620 395 120 038 -035 1.00 560 3.03 129 046 -021 1.00 540 281 1.19 038 -0.52
3 1.25 700 452 151 -0.03 -056 275 675 452 105 027 -057 150 6.00 404 125 -0.61 -0.33
4 1.00 533 368 097 -094 161 100 533 319 100 0.07 036 1.00 433 292 098 -044 -045
Note. M: mean, Std: standard deviation, S: skewness, and K: kurtosis.
51 A2l 8



Table 4.14 4] Fojzt 73+ & R4 A3} Sporty 54

Mauchly’s Test of Sphericity

Within Mauchly’s Approx. :
f . - H-F
Subject Effect W ChiSquare 0 S8 GG
o 1 0.790 8.974 2 0.011 0.826 0.858
Test of Within-Subjects Effects
Type I Mean . Partial
Source Sum of df Sig. Eta
Square
Squares Squared
Sphericity
1.243 2 0.621 1.200  0.307 0.030
e Assumed
4
27} G-G 1.243 1.652 0.752 1.200  0.301 0.030
H-F 1.243 1.716 0.724 1.200  0.303 0.030
Table 4.15 AA| iz 73+ 8 E4HEA A3} Stylish 54
Mauchly’s Test of Sphericity
Within Mauchly’s Approx. :
f . - H-F
Subject Effect W Chi-Square d Sig GG
T4 7t 0.704 13.328 2 0.001 0.772 0.797
Test of Within-Subjects Effects
Type II Mean . Partial
Source Sum of df Sig. Eta
Square
Squares Squared
Toric
Sphericty 4 o5 2 7684 93% 0000  0.194
=50 Assumed
T3
G-G 15.367 1.543 9.957 9.386  0.001 0.194
32
H-F 15.367 1.595 9.636 9.386  0.001 0.194
1 © 1]
2

52



Table 4.16 A oz} 7+ H BAHEA

A1} Comfort EA

Mauchly’s Test of Sphericity

Within Mauchly’s Approx. :
f . - H-F
Subject Effect W ChiSquare 0 S8 GG
o 1 0.880 4.836 2 0.089 0.893 0.933
Test of Within-Subjects Effects
Type II Partial
Source Sum of df Mean F Sig. Eta
Square
Squares Squared
Sphericity ) 1 2 5582 4947 0009 0113
e Assumed
4
271 G-G 11.164 1.787 6.249 4.947 0.012 0.113
H-F 11.164 1.867 5.981 4.947  0.011 0.113
Table 4.17 A Zojz} 77+ ¥ 24HEA A} Calm 4
Mauchly’s Test of Sphericity
Within Mauchly’s Approx. :
f . - H-F
Subject Effect W Chi-Square d Sig GG
T4 7t 0.988 0.451 2 0.798 0.988 1.000
Test of Within-Subjects Effects
Type i Mear Partial
Source Sum of df Sig. Eta
Square
Squares Squared
hericit
Sphericity 17 6 2 8581 15256 0000  0.281
= Assumed
T3
27k G-G 17.163 1.977 8.683 15.256  0.000 0.281
H-F 17.163 2.000 8.581 15.256  0.000 0.281
53 1 '
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A8 43 8 W 20 v A2 A Bt

Az 78 R AL T4 1%9 Wy A AW A= 1A

0

Ol
et

=(SAP)ell it 7d FHAE AHx e 24P fste] A Ade 9

A1}, Shapiro-Wilk FAANA Table 4.18¥% Z-2 At L&Eo] S TSR

<=

Yk E 2 439 0 57b 309 olslelnR WlEA HAY Friedman BHES

A8 FB1U(ED&SS) T AH8AF FE2(SD&GN) 47 ARE A E/4J(SAP)

% CalmollA] 71 77 740] BAZH R Gefulgt 2jol7h ATHp = .004,p = .003).

ot

Wilcoxon #A& Z8°t AR AN ARAF 79 13 ARA 9 2 27 ZHA
qre wwsh AR ST BAH0R fojuls] Be Ao Ueht 1
2] Sporty, Stylish, 131 Comforto|AE= FAXCE Foulst Aozt Yeh}A]|

@A

-

'14

Table 4.18 Shapiro-Wilk #3 Ax}

g o A8RRYT AP A5 P
ED&SS 0.957 19 0.516
Sporty
SD&GN 0.902 21 0.039
ED&SS 0.904 19 0.057
Stylish
SD&GN 0.962 21 0.563
ED&SS 0.929 19 0.164
Comfort
SD&GN 0.945 21 0.274
ED&SS 0.969 19 0.747
Calm
SD&GN 0.922 21 0.094
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Table 4.19 AFAF §3 1(ED&SS) 7 ¥ BH7} Friedman Test

N Chi-Square df p-value
Sporty 19 1.324 2 0.516
Stylish 19 2.032 2 0.362
Comfort 19 4.377 2 0.112
Calm 19 11.030 2 0.004

Table 4.20 AFAF §4 2(SD&GN) 7+ ¥ F7} Friedman Test

N Chi-Square df p-value
Sporty 21 2.333 2 0.311
Stylish 21 4.825 2 0.090
Comfort 21 0.775 2 0.679
Calm 21 11.429 2 0.003
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AT 74 B4 8 A8R G0 e 37 A9 Bt

=

Mg, Z4 040 37) Wb TN AMEEA 49 E2 ALE 74 549

tiet @7l zel7h AA=A AEsH] skl HRe HEl Mann-Whitney ] U

AAe At A, 37 FeIM Be A A4 B4l tiet = ARSAF £ 2]
SAARD Foulet 27 WAl kit (p > .05).

Table 4.21 ARRE 74 EA d A8 f3d B2 HZF F Mann-Whitney H74 A7}
b el ARRE A EA Mann-Whitney U Significance
Sporty 179.0 .592
Stylish 202.5 .936
A 77+
Comfort 184.5 .688
Calm 179.0 .592
Sporty 203.5 915
Stylish 185.0 708
5% 77
Comfort 188.5 768
Calm 214.0 708
Sporty 202.5 .936
Stylish 158.0 270
14 771
Comfort 224.0 .520
Calm 208.0 .830
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B7r 7 2 = v

AR ddzdeiael 2 AR 79 E 30 B7F 3] " SR g7 Avke
¥ Table 4.227249F gt 2k Aol tiet @7t H7t dlojee] diet A+

479 An, AL DIk Falgink. ole] et WEEs} 7k 77 EE Aol

SAACE Fofu|gt 2ol Glgith(p > .05).

Table 4.22 AA A3 Foiz} 77 H WwEL 37t 71& 4 (0=40)

-7+ Min Max M Std K S

2 1 7 4.05 1.317 ~.099 356
=& 1 7 4.35 1.442 -.278 -.027
& 1 7 4.20 1.843 -.284 -1.069

Table 4.23 AF&AF 79 19] 73t 2 H=EE B2t 71& A (0=19)

i Min Max M Std K S
A< 1 ) 3.84 1.167 -.832 267
= 1 6 3.95 1.508 -.227 -1.029
s 1 7 4.11 2.052 -.201 -1.268

Table 4.24 AF&A 7% 29| 73t @ 9=k ¥7} 7]e $A (0=2D)

el Min Max M Std K S

s 2 7 4.25 1.446 .094 -1.012
=& 2 7 4.71 1.309 -.151 -.198
J1& 1 7 4.29 1.678 -.360 -.904
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Table 425 B7F77E 8 AHEA §9 7 WS Fo]

g7t #1F Mann-Whitney2] U Significance
LS 218.0 0.44
% 252.5 0.15
s 206.5 0.85
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42.4 Yz 9 7j4 ofo|ro]

Azp 28 @yt 2 A FoEe] BE W Ygo nt =sirjgom

4 B 2 5 AQJg Think Aloud W82 2% HAES} =gt HAES]

it o\

golelE AAsta  HAHnoun), -“BAKverb), F-BAH(adjective), F-Akadverb)S
FZ5t A1k, AA dlolgE £ 7977 document®?} 24,267709] wordZ2 A E AT
AHEAE 598 1(ED&SS)< 3177 document®t 10,1377 word2 =] Lom, AREAL

732(SD&GN)2 48171 document2} 14,1307} word=2 A% ATt

GA =EH dHlolHE 285}, Pearson correlation w42 7|Wte =2 ZF {5 ¥

Zo](depth of splits) 77X $F5IAE. ol Fdf Zo] tolAE HA AY ozt
glolelo|A 257 B, Ar8At &
gloleeA 2871 &50] ZEF Utk CONCOR 249 Zlo] 7oA Ais AlZte} ¢

A= R FX 9ES 2SS 4 eyt 149 £t Nodel] Z7]+= eigenvector

@ 1 HelEolA 3171 &5, 133 AR 73 2

-

centrality®] Z71E 7FA& Sto] FRECH, Aol FH7]= tie strengthE 7|FFO=2
TFAEACE ZFZE HlolElellA 153] o dgE TolERt AlZfEt =itk 7 ER

Hz g2 AZe FdEglen, 5= Pt 7IgA 9l

olg 7lstem Zlo] 137¥ 1A E250] Fxsle P 2 B2 ok
o5 eigenvalues 7|Hre® #1517 9J5F%] Hierarchical Interpretation on
CONCOR Analysis® £33 A= Table 4.27 Table 4293 Pt} E2E]
TR FFE F ERIs] et AR pEsIgon B2 JdH Labe

SE2ETY A Fod &5 i Heonh. THA Zlole] EF0lA
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cigenvalue’t & TolU4E o Aot o] XSt eigenvalueZl A
Hold4= ofgfjo] {ix|stal Mzo| Asirt. ZFzEe] EEofA] eigenvalue’t =2 39
1071 HolE9t A1Zk3} =Gl

Table 4.26 I-HE FAAZ79H9] FQ o] $=9] Top 20

=9 A AMEAE 59 1 AMEAE 79 2
1D 1o HE 1D 15 HE ID 1-5HE
1 48 0.637 s 0.618 A 0.645
2 m} 0.318 f 0.356 f 0.285
3 =X 0.277 X 0.259 z2 0.284
4 e 0.23 e 0.229 e 0.228
5 == 0.21 =g 0.201 =3 0.214
6 7 0.172 7 0.169 A5} 0.183
7 P2 0.167 PAR- Y 0.141 7 0.173
8 = 0.122 A7} 0.116 = 0.129
9 NOT 0.115 A7)2} 0.113 NOT 0.126
10 A7} 0.114 o 0.111 A7} 0.111
11 A7)} 0.108 = 0.101 L7t 0.107
12 YES 0.101 Sk 0.1 ezt 0.105
13 ezt 0.094 NOT 0.098 YES 0.104
14 &5 0.093 YES 0.095 7]} 0.104
15 P = 0.092 x-3 0.093 zZ 0.1
16 L7t} 0.091 = 0.089 P 0.095
17 =3 0.091 P 0.088 153 0.091
18 zZ 0.089 AL 0.085 AL 0.09
19 e 0.089 Ao 0.08 a 0.084
20 -3 0.08 ezt 0.079 & 0.083
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Table 4.27 Hierarchical Interpretation on CONOCOR Analysis: HA] Ad Fodzt

Depth 1
Depth 2 129
Depth 3 131
Depth 4 9 | 133
Depth 5 2 2 101 | 136
Depth 6 17 2 2% | 31 103 | 143
Depth 7 6 | 19 | 27 | 28 | 29 106 | 145
220232 6121003 o 0331 o
Ql
o] o
v = 29 > 0.0
7 20.07 S W
EV 0.114110.07 =g 2%}
h' 013]
YES0.102:20,06 e b
cle th
210,09 ride 0,06 o 0.12
NO
feel 0,09 0.12
T
o 0,09 X210.11
220,09 ICV0.09
214:0.06 220,09
912006 250,09
68 2T 1 2 EHE]-"_.'
Fey A1=Theril
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Table 4.28 Hierarchical Interpretation on CONOCOR Analysis: AMA} 53 1

Depth 1
Depth 2
Depth 3
Depth 4 91
Depth 5 23 2 77 93
Depth 6 2% 2% 71 72 80 9 96
Depth 7 15 69 73 76 84 o7 99
9]o op= Z
o #7006 30 002 km/h 004 T+ 0.03 9F 001 A2 a9 001 w017 oo Pl we 001
= = r 28
) , ACC
e U3 006 RPM 002 o2 001 ¥e 0,01 run 0.05 ride 0.08 Jear b 003 0
DRIV e A
ze 005 " 001 7= 001 7 00 S 003 enioy 001 =2 003 ' 001
ER ples X o
7 /E\ H O
== q:]: 0.05 71e] 0.01 29 0,02 7H45 003 ;L 001 " 005 Wt 001
vehicl MO
0.14 0.05 1001 o) 002 7 005
e DE
s St BRA
X7 0.12 0.04 0.01 5 001 0.05
&7 o ™ g KE
EV 011 £2 004 271 001 24 001 2ol 007
o 011 A9 003 7H2 001
speed 0.10 et 0.03 P4 0.01
A
engin H3Y
0.10 0.03
e 2t
69 32 70e 1 = EH Sk
{i&=r) A= = 1

g, SEOUL MATOMAL |LINWVERSTY



Table 4.29 Hierarchical Interpretation on CONOCOR, Analysis: AR G5 2

Depth 1
Depth 2
Depth 3
Depth 4
Depth 5 72
Depth 6 73 74 79 87 88
Depth 7 75 77 81 89 91 \ 92
A7 mE AL OPTI e Uok ] vari
0.01 0.01 w 0.29 0.03 quiet 0.08 0.01 001 _ 0.08 . 0.02 0.01
o i = ON Ll g A% ous
H3 MOD o= 2
el 0.01 =7 017 59 0.21 100 0.01 &g 028 0.01 AR} 0.05 0.01 better 0.01 7§41 0.02 0.01 = 0.01
at 2} E A el
KeA=] vehicl kel _ Eo]
0.01 NOT 013 © 013 0.18 0.05 zd 0.01 - 0.01
o} e e o
A
feel 011 ZZ 0.10 Azt 0.11 =2 005 o 0.01
9]
ICV 011 < 007 22 0.10 o 0.05 off 0.01
YES 010 run 0.06 28 0.09 23t 0.05 light 0.01
o)A
EV 010 A& 0.06 = 008 Um 0.04 L oo
Y 009 km/h 0.06 e 007 music 0.03 24 001
drivin
speed 0.08 0.05 many 0.06 AE] 0.02
g
HES 006 T4 0.05 5 0.06 ot 002

" - Ja A
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20719] 714 GeASel Ao Wb Avel thele] @A aQEAe S

A1}, Sport, Stylish, Comfort, Calm®] 47} ARE A EAo] 2%} Sporty et

Comfort=> WA7I# Ae2te] Fl5e ddez 3" @4 7 Aol

2Fs2E Faeel uig A B7F AollA Comfortet Calmo] FEEo] EE%H
ALE A9 QY| ol H7] AFsAEe] AE] EAO] Comfortz2 A o]H «oF Al
Hoale 83 Hokgl AT CalmC & Aoje «/hHe x}EsE Al Aol
tEths Zo® AT 4 At Comfort= Hrt WAZIH AHgAtet vt 40 =
Chang 5] A7olM =E% Refinedt 57447 Hl=?t o] UrtH[4, 94], Calm>

WA Aeatele e A7) AEAte]l AEsial iR ARle] BA4e
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Depth 1
Depth 2
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Depth 5

Depth 6

Depth 7
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Depth 7
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3. Rough: degree to which a sound is rough
or the variation of pitch is strong *

O
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4, Static: the degree to which the sound is
not clearly distinguishable from ambient
noise or the pitch of sound is not clearly
recognized *
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5. Powerful: degree to which a sound
provides strong impact or energetic feeling
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6. Refined: degree to which a sound is well-
tuned and unnecessary sound components
are eliminated *
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7. Soft: degree to which a sound is subdued
and harmonic, opposite to disgusting *
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8. Full: degree to which a sound is maximal
in volume and its composition or is rich *
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9. Dry: degree to which a sound has lower 11. Light: degree to which a sound is small in 13. futuristic: D|2HX|8kx{ 0l *

level of overtones and sustains shortly * intensity and high in pitch *
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Abstract

A Qualitative Study on the Auditory
Experience of Driving Sound in Electric
Vehicles Considering User Characteristics and

Context of Driving

Yein Song
Department of Industrial Engineering

The Graduate School

Seoul National University

The auditory experience of driving sound has been studied as an important design
factor that improves user’s driving experience and satisfaction in terms of affection.
Moreover, it is important as auditory display that provides user with information about
context of driving in terms of usability. This study aims to derive user types by
considering user characteristics and to evaluate driving sounds according to user types,
and to derive needs and ideas by reflecting driving contexts in auditory experience of
electric vehicle driving.

Considering characteristics and context of driving in terms of affection and
usability, a real driving evaluation for electric vehicle was conducted with 40
participants (29 males and 11 females). All participants performed the

experiment for about 1.5 hours, driving 15.6 km, conducting questionnaires for
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user characteristics, affective evaluation, and Think aloud. After finishing pre-
survey about user characteristics and preferred auditory experiences in electric
vehicle, they began driving task. They performed affective evaluation for driving
sounds while driving at low, medium, and high speeds using affective adjectives.
The affective evaluations were conducted after stopping safely at the end of the
speed sections. Think aloud method was performed which is the method for
participants to express their opinions about auditory experience in real time
while driving the electric vehicle.

Three user characteristics were derived by factor analysis on pre-survey, and
two user types were derived according to user characteristics by performing
cluster analysis based on characteristics. There are 4 of properties for auditory
affection that were derived from exploratory factor analysis. The Mann-Whitney
U test showed statistically significant differences between the two types of user
in the affective properties expected or preferred for electric vehicles (p < .05).
The Friedman test and Mann-Whitney U test were conducted to determine
whether the two types of auditory experience differed with user types and driving
speed, and there was a significant difference with driving speed only for one
property (p <.05). As a result of conducting network analysis and CONCOR
analysis for the result of Think aloud, the key issues and user needs were
identified by user types and examples of design strategies were provided. The
result of this study may be applied in designing more detailed and effective
auditory experience in electric vehicle.

Keywords: Electric vehicle, Auditory experience, User characteristics, Context of

driving, Design strategy
Student Number: 2019-28113

116 A 21 &



	제  1  장 서론
	1.1 연구 배경
	1.2 연구 목적
	1.3 논문 구성

	제  2  장 배경 이론 및 선행 연구
	2.1 자동차 청각 경험 관련 연구
	2.1.1 내연기관 자동차 실내 소리 품질 연구
	2.1.2 전기 자동차 실내 소리 품질 연구
	2.1.3 자동차 소리 품질 평가 및 디자인을 위한 감성공학 연구
	2.1.4 자동차 소리에 대한 사용자 니즈 조사

	2.2 주행 맥락과 청각 경험
	2.2.1 주행 맥락 및 청각 경험
	2.2.2 환경적 요인 및 차량 요인과 청각 경험
	2.2.3 사용자 요인과 청각 경험

	2.3 특성 및 이슈 도출을 위한 분석 방법
	2.3.1 요인분석
	2.3.2 네트워크 분석


	제  3  장 연구 방법
	3.1 실험 설계
	3.1.1 환경적 및 차량 요인
	3.1.2 사용자 요인
	3.1.3 전기차 청각 경험 관련 감성 어휘 선정

	3.2 사전 실험
	3.3 실차 주행 실험
	3.3.1 실험 참여자
	3.3.2 실험 장비
	3.3.3 실험 절차
	3.3.4 과업 및 척도
	3.3.5 데이터 분석


	제  4  장 연구 결과
	4.1 사전 실험
	4.2 실차 주행 실험
	4.2.1 사용자 유형
	4.2.2 사운드 감성 특성에 대한 선호도
	4.2.3 청각 경험 평가
	4.2.4 니즈 및 개선 아이디어


	제  5  장 논의
	5.1 사용자 유형
	5.2 사운드 감성 특성에 대한 선호도
	5.3 청각 경험 평가
	5.4 니즈 및 개선 아이디어

	제  6  장 결론
	6.1 결론
	6.2 한계 및 추후 연구

	참고 문헌
	부록 A. 사전 실험 설문지
	부록 B. 실차 주행 실험 설문지
	Abstract


<startpage>14
제  1  장 서론 1
 1.1 연구 배경 1
 1.2 연구 목적 4
 1.3 논문 구성 4
제  2  장 배경 이론 및 선행 연구 5
 2.1 자동차 청각 경험 관련 연구 5
  2.1.1 내연기관 자동차 실내 소리 품질 연구 5
  2.1.2 전기 자동차 실내 소리 품질 연구 7
  2.1.3 자동차 소리 품질 평가 및 디자인을 위한 감성공학 연구 8
  2.1.4 자동차 소리에 대한 사용자 니즈 조사 10
 2.2 주행 맥락과 청각 경험 11
  2.2.1 주행 맥락 및 청각 경험 11
  2.2.2 환경적 요인 및 차량 요인과 청각 경험 12
  2.2.3 사용자 요인과 청각 경험 14
 2.3 특성 및 이슈 도출을 위한 분석 방법 15
  2.3.1 요인분석 15
  2.3.2 네트워크 분석 17
제  3  장 연구 방법 19
 3.1 실험 설계 21
  3.1.1 환경적 및 차량 요인 21
  3.1.2 사용자 요인 23
  3.1.3 전기차 청각 경험 관련 감성 어휘 선정 24
 3.2 사전 실험 26
 3.3 실차 주행 실험 27
  3.3.1 실험 참여자 27
  3.3.2 실험 장비 28
  3.3.3 실험 절차 29
  3.3.4 과업 및 척도 31
  3.3.5 데이터 분석 33
제  4  장 연구 결과 36
 4.1 사전 실험 36
 4.2 실차 주행 실험 38
  4.2.1 사용자 유형 38
  4.2.2 사운드 감성 특성에 대한 선호도 42
  4.2.3 청각 경험 평가 50
  4.2.4 니즈 및 개선 아이디어 63
제  5  장 논의 71
 5.1 사용자 유형 71
 5.2 사운드 감성 특성에 대한 선호도 72
 5.3 청각 경험 평가 74
 5.4 니즈 및 개선 아이디어 75
제  6  장 결론 83
 6.1 결론 83
 6.2 한계 및 추후 연구 84
참고 문헌 85
부록 A. 사전 실험 설문지 100
부록 B. 실차 주행 실험 설문지 104
Abstract 115
</body>

