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ABSTRACT

Purpose: This study aims to analyze why surveys of a single set of customer requirement result in different
Kano analyses depending on the survey questionnaire designs.

Methods: This study singled out 14 common features from four different questionnaires of two studies of
Smart Car features and analyzed them using the Kano model. Several methods and devices were used: Group
Comparison and Timko Index were applied; Kano Distribution Index, Timko Dispersion and Kano Conformity
were newly introduced for the quantitative analysis; Correlations between Timko indices from different Kano
questionnaires were conducted; Heuristic Splitting technic for reinforcing attribute categorization is
introduced.

Results: Correlation Coefficient proved strong positive relations among the three questionnaires, whose
agreement degree of the resulting Kano attributes showed less than 10% when Indifferent was ignored.
Heuristic Splitting on Timko charts enhanced the degree of the resulting Kano attributes up to 80%.
Conclusion: Among the questionnaires the representation of customer requirements tends to move by parallel
shifts on the Timko chart maintaining their relative locations. Heuristic Splitting suggests a rational solution

to the interpretation of those inexplicable attribute categories resulting from traditional Kano methods.
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1.4 &

2mtE Fh= 7] SAOIRE AbsAk 7l Az DT 7] 885 Fote] Aus), Ao, SHEE SshAl
A AEFY o 271A] WAE = = AAY AHsAE B K (National Standard Coordinator 2017). ©]&13F 2}
E 79 @3 A Asak A SuA fETh 7189 Asak B Akglo] opd 4kg] oo w i gith
A7|AE FEEF o= AFsaitgd Hole n=9] HEeks nl5ete] 7= 5 1T 9] A= 7 Ee] Sk 7
of A&EshaL vk 252 1T 73 NTR Fgate] 2ntE 71 dq7]as Basigls Eat ofel 52 AR
9} IA=S SR Q= FHE d8slo] Aoz /\] ] HE 0}1 9)tH(Back and Chang 2016). ©]} 7o)
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7I's % 89 71eE T 3070E AdAstaL olF Ylwel tis) WA A4 shs s} 9 7159 744, 43
i, SRR 58 WA 2ARRSlAL, APLE 7} 7150 A a7 AR o] 5 Y]l tal n|At sk v
w7} uAdg A #ARks 7ol A Kano® 8 (Kano et al. 1984)& A& ZAleh #49 2 w72 41449
Kano?| ¥4 243k w2, A5 7 81 A3} 248 AAEIE Tl F44540] 61%2 Uebsth. o] 2
g o AalA] B AR Ave] FdoR AEA9) Y-S Kanodl Z7] FHjo] wle} $Aske] v AR 2AE o
A3t ool FaA &4 1) 1 2818 o otk ohA] A5e] dEA S d8AE gl 4

g A olal e o= WA sko] 3aF Aite AAIRE A3t 5 £40] 70%% ekt 3
ol Ab= V]| AR At AFpele] A& vie- vhE Fojul g Apol S 2 H it ol wheh A
= AT Il o] 3afell AR Al wE 3 7] 4 Aakeat 710 AddATeke) vlal 245 skl

AAS TimkowAt} Kanott 24 Feh= 8 34 SAHS A=l
w3 A5 4 Kano?] 4] W o] 9o Al 2g W EA fﬁo}w AA] H Bz gk U8 AAE Qe 2 =i
o] 2o A2 =43 Kanod e A4 ol 3’&3}01 o] &4 wjA 2 g E A5 Adsta, 3739 A WHelA
A Ode] 9IS Adetal oo 47gol A Ao Bl FA 3 5o A& 9 AAR-e| djste] 7]t

2.1 ZutE 719] 7eEE a4

Au)2 Boh) olubd AEahs thE] AnhE s} J5EAN gdy 7Ee] ATRAL ws|s 4X &
2ulE 7he] A7y #H@3 NSELQAE AAEY] 9] AEat B3 oA, = (Forbes 2015), (Consumer
Reports 2016) 52 QJIEY Alo]ES} HA ] SAAGA 7HE 20 55 A8, o225 3§ HET &



Kang & Chung : Customer Satisfaction Analysis of Smart Car Features Using the Kano Model

: a Comparative Analysis of Similar Research
Cases 719

Hlaste] Table 1.9 552} o] ~ntE 7} 47584 3074 FEg FE390th Table 1.9] 30714 75

o W3 1W~15W74¢] Hel7)%5(Convenience function) 157F4 9} 168 ~30¥ 744 &) o4 7] %5 (safety function)

157H4 2 hro] ek,

Table 1. Selected Smart Car Functions and Translated in Korean

No Functions in English Functions in Korean

1 Push-button Ignition/ Keyless entry HEA 2t 93/MEA As

2 Power Driver's Seats A AT AE

3 Power Front Passenger Seat TN AF AE

4 IMS(ntegrated Memory System) $AA A L] Al

5 Heated Front Seats and steering wheel U I ANE/GM ~E0lY &
6  Heated Windshield(Auto Fog Prevention) el T dAHs AAE A
7  Hidden Storage for Computer/ Purse 2949 gzt

8  Dual zone auto climate control AN A HE 2

9  Safety Unlock A1 E] 92K (unlock)

10 parking assistance system SRR M EA|AH

11 Built-In Navigation System W2 din]Alo] A 28

12  Bluetooth Streaming Audio EF5EA Axy

13 Voice-Activated Controls(Phone, Audio, Climate) 4212 Aorls(ds), ere, AULE)
14  Smart Phone App. Connectivity FoE o JdA7F

15 Telematics A Y v € 2~ (Telematics)

16 RCTA(Rear Cross Traffic Alert) 5 A AL

17 BCI(Backup Collision Intervention)/ Auto Stop 33 F=E WA/ Als

18 Active Blind-Spot Detection System 2ulE & ZHk A H A A

19 FCW(Forward Collision warning) A 5 4aL A=

20 AEB(Automatic emergency braking)/PAEB(Pedestrian AEB) A N5 AsA AR/ HEal HEA|AE
21 LDW(Lane departure warning) A old A K

22 LKA(Lane Keeping Assist) T8 23 A 2H

23  Adaptive headlights T AxT AN

24  SHBA(Smart High Beam Assist)/ Automatic High Beam 2nlE gloly]

25 AVM(Around-view monitoring system)/ 360 degree 360% o= B myEY A|AH
26 HUD(Head UpDisplay) A A A

27 AR(Augmented Reality) HUD(Head Up Display) 23S 73

28 Tire pressure monitors Elolo] F7|¢t EUHE A|2H

29 ASCC(Advanced Smart Cruise Control) EMAE 2nlE 432 AEE
30 DAA(Driver Attention Alert) o] &4 AEALE
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2.2 Kano® ¥ HHH=

1984d Kano 5°] & =%(Kano et al. 1984)3} o] +=%-& 1996d 9+ o & sl W33t x}5 (Kano
et al. 1996)9l4 A% FAd tigh 12 g FAgto] theesh Axp A o] ol o349l vhefst 4 45
W
H

et oled W o] 24} KanoX&e] Zﬂ/‘]lﬂ‘”q

ey AFsat v AL b ow Ape] dn|7h Fom nheta vy SRk Aol oY A9 Aeat

Anle dAAA = 94 (One dimensional) ¥4 £4& zh=tha vk ey Ak Beo]ae] B9 B

dol=27h 2 CLE}JA A arzo] w7 | ks FdstA = Aola v Agolls EnEE A =2 A
e ]

t}. ol Byo)aE FAZ(Must be) F4 £4& ztetta dth a8 vk
AsA7E ArkaL %‘ g o] 7|50l oW v skt 2
1A Al 5= vilE A (Attractive) £ £49] o7 2
(reverse), %]2]%(skeptical ==& questionable) 52| &
= el wet g 58 SAoE R Aot
o]¢} o] A AZLE oY 7| FA SA O FHEehe WS ue] AR Sl 7128 Al o)ty
o] 3eA|® o] FolXth A1 A Kano? H&EAlE AHAste] o9 @ﬂ% FHg Ao 4 £ 32 44
A 384 AEe] gom st e FiA =
A Ao Algolth o714 = Aol F AiS ¥ O E(horizontal layer) 1%023}21‘4.
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Table 2. Dual type questions of Kano Model

1 like @ like
How do you feel if the TV picture 2 acceptable How do you feel if the TV picture 2 acceptable
was poor? 3 no feeling was good? 3 no feeling
(for example, a ghost image or 4 must-be (for example, no ghost image or 4 must-be
shadow) ® do not like shadow) 5 do not like
6 other 6 other

3} 249 T 40 AE SHE U] AZANAE T 4ol $UE 2 $AT BIHE QNN 4T F
o
o

d 17t) Table 2.014 oj® A& gH27F 3 WA A& TV sPgei7h v’ o] tigh S50l
‘® do not like'o]ar, 5+ WAl A TV sPej7F Erha?’ol tigh Sgo] ‘O like'ghar Fthd, o] 2719) S5 =4
@, ®@F ol&ato] o] 97} Table 3.004 aF F2 £445 ZH=th. 5 Table 3.9 YHGX5)NA A 22(1,

5ol alEd3= 2k [ O 1, & 494 (One dimensional) $A40] TV 3P e o] =4 &Aoo 7 AAT = Aot}
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Table 3. Two Dimensional Evaluation Table of Kano Model (Walden, D. 1993, 6)
Dysfunctional
Customer Requirement

like must—be neutral live with dislike
like Q A A A [0]

must-be R I I I M

Functional neutral R I I I M

live with R I I I M

dislike R R R R Q

Customer Requirement is: A @ Attractive O : One-dimensional M : Must-be
q ' I : Indifferent R : Reverse Q : Questionable

vhoh AgEAE ol AR FASY ShPe WAl wE RN 2 F UEsst Aol £40] 2
F4829 4402 WHAT) Table 4.9 F2 YAZIA 3 A F2 22 TV picture’®) 4 $4& F S5
A 80T 9] 3 (19, 18, 18, 20, 2, 3) FolAl #HHF 200 siFshs &4 TEFIHDZE #geit) + Ax £4
Q2% 6714 S8, O, M, [, R, Q2 E¥olA gt 3690 sdsls &4 ‘0(Q9shz w4},

Table 4. Tabulation of responses for customer requirements and Kano grades
Customer Requirement A 0O M I R Q total grade

1. TV picture(image resolution) 19 18 18 20 2 3 80 I

2. TV remote controller 7 36 9 6 2 2 62 )

3.

al 2 al
Kano®H& StolAlsh o] AFolut Aul o] g o] 2GS b £ 408 39T 5 e 13
S RS AN el ANGNS ol§stel FALYS Y] dRel 2a Aol Angtel F
o] FAHE B9 BANS WEST AT

Kano?] #3844 F7PH -2 6714 £4014 Ao} RIES 5, Maximum(A, O, M, [, R, Q25§ shu}e] 4]
AFEE) ko] Table 4.914 18 352 (A9, 0:18, M:18, [:20 )o]|B& o] F erﬂabﬂ 2000 gt &4
[2 #Ao] g} &4 g F o afo] 2 E}E EAo] FAIEIL A A HE 9 55 s de] AW
gholl o3k AAL AR 9stE B 4 vk "ol $4 ( PR AL 1A 51?4?‘%%% T EHA
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sl A-g(noise leve) S 7M1 471 JthWalden, D. 1993, 13).
olg]3t FAIHES MAs] 913 HHE S (Walden, D. 1993, 13)+= 67l =2&A S AAH o2 FQ3
A, 0, M¥ 7El (, R, QY F 252 Ui Zt 3HAE vuste F4 $48& AAsts WS AT

=

1y

If (A+O+M) > (I+R+Q) Then grade is Maximum(A, O, M)
Else grade is Maximum(, R, Q).
o] 15 Hlul WS Table 4.9 Az A8, 19 52 (19+ 18+ 18) > (20+ 2+ 3)o] B2 Max(19, 18,
18)0lA] 19 adal= 444 AR Aol Hrh 20 FHL A= &4 0= At
%A (Walden, D. 1993, 18)°14] Mike Timko= Kano2] #2A&A 74 AARE o]-&slo] Axlshs F 714 A
T(index)E th& o] ka3t

A+0O . O+ M
A+ O+ MFT A+ O+ MHT

Better A& 1749 wkEL7)
3 Worse A|5& 5
& gltk o] F X}w olasle] 1 TE wt
Table 5.914 F 7MY AF(0]E TimkoA5)E
Figure 1.0]t}.

uphrE S8 ¢ eUHE gekele TS AS(Satisfaction Index, ©]3) SI)e]
=7l YehlE EUEA4=(Dissatisfaction Index, ©]3} DD)2FaL
of 1 9o BHE shH AlZAA o8 A fIXE ot & ok
AABIA L o] 2 Z(0]F TimkoxE) 9ol EFE3E 17 o]

Table 5. Timko index calculated from Kano results tabulation

Customer Requirement A 0 M I R Q total  grade | better (SI)  Worse (DI)
CR1 19 18 18 20 2 3 80 | 0.49 -0.48
CR2 7 36 9 6 2 2 62 O 0.74 -0.78

Timko Quality Index Chart

Attractive One-dimensional
+ CR2
05 *
CR1
Indifferent Must-be
0
0 05 1

Figure 1. Timko Chart of Table 5.
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Figure 1.014 47 ¥wo] z+2e] o<
AN F9e 9la CR2E 492(0) 4
_]

A
EAGORA et FASY BRE

3 2w} ollet 2 A 7ALGS] ATiA 915k RES sold 5+ ek EE ofw &
A BEE ARG VS GFE AT F e A0S AT Lee 2009)

o] AtHYoon and
A

ojefell &= 7]=e] @ AToNA KanoR &l Wit ofe] 744 7jAd W Ego] Byt Auskal A=A A5 o

[

0]
IR

2.4 201E 7} 715 HRAT

Kano® &S o] &3 Al AT FollA] 1 dAte] AvtE J19] 7524 Py £ Avud, 4 sy
+ (Back and Chang 2016 ©]% B_C 2016)¢] f¥3sldtar & 4= 2t} (B_C 2016)9] A7 Z3}+= Table 6.3} 2]
foFst = 9t}

Table 6. Summary Result of the article (B_C 2016)

St Car Functions Kano analysis Satisfaction Index
A 0 M I Q R Result SI DI

L A9 U 132 27 1 37 1 A 0.81 -0.14
2. 5% RUEd 132 20 2 43 1 A 0.77 -0.11
3. tolEnH 142 18 2 34 2 A 0.82 -0.10
4. WF7IRAZRG 138 21 4 33 1 1 A 0.81 -0.13
5. FAA £ 83 76 10 27 1 1 A 0.81 -0.44
6. AHdol g7 K 124 27 4 42 1 A 0.77 -0.16
7. SRR 77 90 5 25 1 0 0.85 -0.48
8. AT A 136 21 4 35 1 1 A 0.80 -0.13
9. AsFAA A 134 18 4 40 2 A 0.78 -0.11
10. 249 147 15 3 23 10 A 0.86 -0.10
11. A4 138 24 4 29 3 A 0.83 -0.14
12. 2zFA ] Ao 139 32 5 20 2 A 0.87 -0.19
13. A&7 136 25 5 24 8 A 0.85 -0.16
14. =381 743 147 27 5 19 A 0.88 -0.16
15. MARFERR 144 26 2 26 A 0.86 -0.14
16. =319 147 25 3 15 8 A 0.91 -0.15
17. V2XAAg = 140 21 4 31 2 A 0.82 -0.13
18. daujgx 136 30 3 28 1 A 0.84 -0.17
19. AAIZE WujAlo] A 89 89 6 12 2 A0 0.91 -0.48
20. T4 137 19 3 25 14 A 0.85 -0.12
21, ks 75 94 5 15 8 1 0 0.89 -0.52
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A7I1ME 2ntE ghe] 7% 210E AR AeA] 19859 S5 AaE ARSIt AwA] SEAE 304
oo A7 e} 7oA EAF s AAAFE AL
(Back 2017)el A= o] d=dl, AeAo] West &
AEL 231 7 ol 715A8EE 3 oFe Kanod 24, A4 AES 3 UﬂEHi :rmﬂoi

Table 6.2] 2178 %2 Q20 et 24 295 vy F4 $48 <A18 0:2 (A, 0):1 >&2 ¥H7 6}1 e}k &4
A7} 18.570 24 A 217) £49] 88%E AHAIetaL it o|@ A F4 84Ee] 54 v HAd JFHL e
ez A =Y 4 8A4FE 1He] $ASAE AT R ddste s, S 1 QTANE o] ApdEstE

FohluAshed oE s & & Ak

2.5 Kano® g9 A3 4=

wAeRe £Ao] 54 Al AT EXst= A5 ol FEEAA M, O, A9 g X Sl 17 244
o] #AE At 7K BeA T8 dustEal s Ao 24 okl ket sleolrth & 5ol A Kano?] #
A date] JFEek FAE5Y ) B T KanoL @9 AdEs AFH FA= AT 5 e F 7 SAETE
2R 254 AT FHE SA] A8kl KanowEAFE AL, TimkoAFE el #4840 &
A AEE dobry] Siske] TimkoAhs: AAEAch

WA, Kano®¥%|4*(Kano Distribution Index : KDD2} &+ o] 2]4=(]3} KDD= $-41 &4 Aol Fa4A
(A, O, M, Dol e} 289 7k A& Fof 3 v 2 3254 wedt o] 7fSAE5Y] H& ot oled Fdd
groltt. 7k Al A4 718 Aohs poln= Arke] Hojd wet o= AT = vk (A, O, M, DO Rl= &=
A ARGl 6& F-o4F 4= glek whoF e nie

.

Sl whet HWgke] A0l 0, 2palgkel] 2, 3HA Huigkel 4, 4¥
o &A40] 271 o) UehW o|5 7tEAEY B 7 FAEA Fojgtt

dE 5 2o A AT Table 6.9 4 A3}, 217 #2
KDIZ 8= 3448 Table 7.914 Hola glth,

Ado] < A18 0:2 (A, 0):1 > YEREY o]&9]

JP%

Table 7. Calculating KDI of the Table 6. from (B_C 2016)

Attribute A 0 M I Total KDI
Frequency 18.5 2.5 0 0 21

Weight 0 2 5 5 0.24
FrequencyXWeight 0 5 0 0 5

Table 7.914 478 A] W& 1859 0:2.5% (A,0):19] A 34 1S 0.5% A9} Oof wligh Axfe|t}, o] 3o
A FHRgERD 4 Adll 0, ARIgkel £A4 0dll 2, 183 £ M, [= WE7F 002 A& FornR 7h53] 49} 69
Bt 55 7H7 Fofgitt, wpeba] KDI= ket 7hs3] 9] 558 ek Ao|B=E KDI = (18.5X0 + 2.5%2 + 0%5
+ 0x5) /21 =5/ 21 = 0.247} 9tk

FAEGo] Bt ek g 7] HANE FE A9 ARG o] glo] FRIgh SRt EAjst ojwj o] 75|
= Onto] Fojgjo] KDI = 0 o] ¥, wkeF &4 (A, O, M, Doll #53HA BX3d 75159 A =, (0+ 2 +
4 + 6)/4 = 3] ¥t} Wb KDI2 M9 0 < KDI < 30] Hu},
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sk, oke] 2,474 MeAT A= Table 6.9] REAG SI9} DIghS ©]-835ke] 239 2FEd] F2 849 A&
EFESE 232 (0]3} TimkoxtE)2 %8 4= ledl, o9 2 JuE AFHoz Yeld X7} Timkowit
(Timko Dispersion, ©]3} TD)o|t}. TDE tfS-9 213} o] AAE 4= Qi)

zo 0

Timko®AHTD) =S¢ EF=A X} x DY) £FH 2} % 36

Timko?] WH5A14= SI9} DI 2E o] (A+O+M+DE uie A3l @ glola o] A3t | ko] FFAae=
99.9%°17¢¢] 60 ¢l ool i F HFHAO| LR 6X6=36S F3l= ot} %] A Table 6.914 TDE
T3 SIe] EFHAF = 0.04, DI FFHAF = 0.142 AXFEZ TD = 0.04 X 0.14 X 36 = 0.200] Hd}.

FA8EC] wheF TimkoAHE ol A 4 HAH Fdol 53 IS 45 242he] F3x+= (0,0, (0,1), (-1,1),
(-1,000]aL o]u] TD = stdev(0,0,-1,-1) X stdev(0,1,1,0) X 36 = 120] gt} wgb TD2 W= 0 < KDI <
128}a1 & 4= 9tk Figure 2.9F 7o) 4709 EA 2207} Bxdtia 7148 wl TD = stdev(-0.25, -0.25, -0.75,
-0.75) X stdev(0.25, 0.75, 0.75, 0.25) X 36 = 3.000| B2 o] gt UnkA W= o)A 3 Fej7h & Fo|t}

Timko Chart of 4 elements

A 0

+ (-0.25,0.75) + (-0.75,0.75)

05

+ (-0.25,0.25) 4 (-0.75,0.25)
| M

0 05 1
Figure 2. A Sample Timko Chart of 4 Elements
Kano®.3 9] 7px|= SrellA] AFgh vhe} o] AlFolu} AH| 2ol tigh 174 o] § FANERS thekst 4 SA0=
eN

[¢]
A Al itk Kano] 41 ZA3Eo] Kano® gl o= A% A37tE vet

Y= e glZx2A KanoR 8] A% = Kanod &% (Kano Conformity : KOE Azt 4= 9l=t) o] ke
KC— Value = f(KDI TD)
KC-Value(o]a} KC-V)& F 49| A 59] STHER 97| 4t F Q49] 5, KDI X TDE KC-V&

Aa7] 2 Fek Gol A 0 < KDI < 30]3L JuHE9] Z9- 0 < TD < 30] =& KC-Ve] M9E 0 < KC-V < 92 74

et 7)) @Al Aol thste] ojef o] AAZ SHETS AE8te] KanoH s S48 Al gk
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2.6 A3PAF2] KanoXge H|I

Kano® 3] A3ted AA St vlas] 1] §j8] 78 Agdo] 27E 9 7 E Aoy o 2k
o] A AHNEEL =% (Lee and Yoon 2008), (Lim and Park 2010), (Qi and Chung 2016), (Back and Chang
2016)9] 4310 A w]sSict.

(Lee and Yoon 2008)2 AL dliFo=Z gt gishAu| A 2 A ZAMA] 237] 52 845 0 319 <]
SEHE A8l £4 < A6 0:2 M7 16 (A, 0):1 (M, D:1 >9] A3+= A9tk (Lim and Park 2010) Qukel
280 tioR o A=FEe 12 QA B4 307 FHELAEC] < A0 0:10 M:3 17 >& ekttt
28] (Qi and Chung 2016)& $=¢] B2} 32785 o= & aAn|2 F4 XAl A 307 F4 8450
A7 0:20 M:2 Il >& yepstt) 18]an 9ol A A58k (Back and Chang 2016)2 #2454 < Al18 0:2 M:0
L0 (A, 01 >& At) 394 FAQF 9FARE Y $AL o5 AN YehtA] ekar 9)

o5 Ml A7 ANES KanoHFE & Tote #7485 Table 8.9 fok3ich 183l o]E59] TimkoAEE
Figure 3. ~ Figure 6.o] YERAITE

Table 8. Calculation of Kano Model Conformity Values from the 4 Studies

Calculation of KDI stdev(SI)
TD KC-V
A 0 M I sum KDI stdev(DI)
(Lee and Yoon 2008) 6.5 2.5 7.5 6.5 23 0.24
2.35 1.99 4.68
weight 3 6 0 3 54 0.23
(Lim and Park 2010) 10 10 3 7 30 0.12
2.20 0.99 2.18
weight 1 1 6 4 66 0.23
(Qi and Chung 2016) 7 20 2 1 30 0.11
0.93 0.67 0.62
weight 2 0 4 6 28 0.17
(Back and Chang 2016) 18.5 2.5 0 0 21 0.04
0.24 0.20 0.05
weight 0 2 5 5 5 0.14

Table 8.9] (Lee and Yoon 2008)& HW, 7Fa2]9] 3 54= &4 Wk} 7haA 9] 355 § 3otk 5,
(6.5X3 + 2.5X6 + 7.5X0 + 6.5%x3) = 54, w}gkA KDI = 54/23 = 2.35. Z12]2L TD = stdev(SD) X stdev(DI)
X 36 = 0.24x0.23%x36 = 1.992 AXterh Kanod 3= 3t KC-V = KDI X TD = 2.35%1.99 = 4.68¢]t}. ©]<}
2 Ao R YA ghEk Fekolnh



Kang & Chung : Customer Satisfaction Analysis of Smart Car Features Using the Kano Model : a Comparative Analysis of Similar Research
Cases 727

Timko Chart (Lee and Yoon 2008) Timko Chart (Lim and Park 2010)

1
*|
* +
+ +
: A ‘
+ + *e o
* +* Y *
* . * . ¢t
05 + * + + 05 2t *, +
+ - N + - -
- MR
* + .
. ot
*
0 0
-05 1

o -0.5 -1

Figure 3. University Services KC-V=4.68 Figure 4. Cellular Phones KC-V=2.18

Timko Chart (Qi and Chung 2016) Timkao Chart (Back and Chang 2016)
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Al AT Avke oe3 2
o] 2ulg BAgle] Ay < A7 0:11 M:0 12 >E 991
o] AEA ) 7584 FujdAd7tAE Frtete] Figure 73 2& Al1a AEAE =)

Have you | Expected |If you purchase a car| If you purchase a car

Me | Function Description Mot impeortant  Important Very important | experienced | purchase | with this function, | without this function,
this function?| price how do you feel? how do you feel?
I wams vou if one Llikeit. LTlike it.
RCTA(Rear of more iehicles are 2. It must be. 2.1t must be.
1 |Cross Traffic 1 2 3 4 5 6 7 8 9| ¥Yes / No |#400000 (3. Iam neutral 3.1 am neutral.
about to enter your ) o o
Alert) backing path 4.Tcan live with it. 4.1 can live with it.
g path- 5 1 dislike it 5.1 dislike it

Figure 7. A Question format of the 1st Questionnaire

fE AR A 57RE BAE A7 < Ai9.5 0:2 M0 1185 >& YehtEr). o= & |
61%2A] AZAd TA7F vkar ddskgi), o]dl whel Kano To] #Hxol AAg =9 84S g2 S5

S 74 &0l 94 AE9 ool o=F FAst] A2ak AEAE HET 22 AT $HA 82
A

< A0 011 MO [:20 >2A) T4 44 19] wlgo] 9792 et 23]2] A9 5 ofaegl
o Tl 7 hee] 24 Aol $uAolA T oR LG A% Wuste] oMol AL LS ME A4
FA S Ay ATl 34 AT ’ g w5

& AASEAL 57 AdEA R FT, Ay b o] dstate] A|3AF AEA
FECAI 0:8 M0 1:21 >BA F#4 &4 7} 70%% JEFdT)
ojgh o] & Ao ZAL A tiFomAf o] gke] 17HA ¢k B Aol 3akell AR 3714 AEA Y] HAL st
o] Table 9.0 YepRITE A3k @W HEAC)s + 7H + 7k AE)S ko] O A o] e 4
Ulgoll gk SEate] Hd s2zto s FA AT 90%0) o] Ao R dERL B ZAlglde A Alejstoitt

il
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Table 9. Formats of the questionnaires

Questionnaire Formats (order of the questions)
(B_C 2016) function + description + Kano question (vertical layer)
The 1% Questionnaire function + description + importance + experience + price + Kano question

The 2™ Questionnaire function + description + price + (Kano question) + importance + experience

@D function + description + Kano question +importance + experience

The 3™ Questionnaire . . .
Q @ function + price + (Kano question)

3.2 A=A} EAE

2 Ao HAL sl Fdst #4284 (Customer Requlrement)oﬂ et} Mz thE HEA] 9 &2l wlg}
Kano®3 9] FA&A 0]l A2 T2/ Yehts 9ds 248tz Atk ol & Hall 139 ¢Alol w24 =<
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(1) F 7K Q7] 4hA) ARAelA BFoZ AgH FAW A0 7 15E FEen oo A3 443
TimkoX|4~ & A& H|u7} 7Hs3leS A5 Aujd s,
(2) 7 A A 75 vste] 23} &4l AH 3} KanoH Jw 8

A
TimkoAtEE 2Pete] AAH 25 A0E Asna 7)ol g A 4 #7-o)
2puk Helst AE B8

S
(3) TimkoA|oll tigh AvaA|o} =9l FWAAFE SA B4 8ke] 4714 AieA] 23zte] 4 e84 &

oL 24 9ot

(4) & FALAE TimkotE ol A4 A3pE=E AHL TAE TimkoAHE o] F484E Kanod g
E=7F g AEA ARE VIR sto] e S ERchs AYS AR EFE FE5 st
of olde] Ao A ARG T JAE ARE FE B4 AAE A

T AT Avtge vng 8 MR FEo| HE V15as 1408 ¢4 A delA B AT Table 1.9]
5 APATF(B_C 2016) Table 6.9 217 715245 vl HY N2 FAAL AR 71524
14NE 2238 4 At} o]2 Table 10.9] Y35t

w
<
<
o

fo
[
1o

Table 10. A corresponding 14 matches of smart car functions from the two studies

o Selected from This Study Confesponding Terms Assign
No Functions in (B_C 2016) No
1 10 Parking assistance system 5. FAAY 10(5)
2 11 Built-In Navigation System 19. AAIE Ao 11(19)
3 15 Telematics 18. Auig 2~ 15(18)
4 16 RCTA(Rear Cross-Traffic Alert) 7. S5l AR 16(7)
5 18  Active Blind-Spot Detection System 2. 54 BUHY 18(2)
6 19  FCW(Forward Collision Warning) 14. SEIN47 19(14)
7 20  AEB(Automatic emergency braking)/PAEB(Pedestrian 16. =39 20(16)
8 21  LDW(Lane departure warning) 6. AX ol 1 21(6)
9 22 LKA(Lane Keeping Assist) 10. ZH-FAAYL 22(10)
10 23 Adaptive headlights 4. w7 RT 23(4)
11 25  AVM(Around-view monitoring system)/ 360 degree 1. A3 ZUEH 25(1)
12 27  AR(Augmented Reality) HUD(Head Up Display) 20. =74ad 27(20)
13 29  ASCC(Advanced Smart Cruise Control) 13. A&53) 29(13)
14 30  DAA(driver attention alert) 8. A TEN AT 30(8)

Table 10.014 A= H)uLe] HoE 9sle] FU3 W (Assign No)E 147] Q.40 A2 HoJslsict. oA A
HA Q2 ‘10 Parking assistance system’ol] t-3-3= (B_C 2016)¢] 7% 84 ‘5. FxF A d’¢ld o] 10(5)2
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Il FAEIE o] HEE o]F TimkoxENA F A7 AF}E9] o)
(BC 201628 F&d 147) 220 djste] A= poid WgEo Auldeld Table 113 2h.

Table 11. The Rearranged Result of Common 14 Functions from the Study (B_C 2016)

No  Assigned No A 0 M I Q R Result SI DI
1 10(5) 83 76 10 27 1 1 A 0.81 -0.44
2 11(19) 89 89 6 12 2 A O 0.91 -0.48
3 15(18) 136 30 3 28 1 A 0.84 -0.17
4 16(7) 77 90 5 25 1 O 0.85 -0.48
5 18(2) 132 20 2 43 1 A 0.77 -0.11
6 19(14) 147 27 5 19 A 0.88 -0.16
7 20(16) 147 25 3 15 8 A 0.91 -0.15
8 21(6) 124 27 4 42 A 0.77 -0.16
9 22(10) 147 15 3 23 10 A 0.86 -0.10
10 23(4) 138 21 4 33 1 1 A 0.81 -0.13
11 25(1) 132 27 1 37 1 A 0.81 -0.14
12 27(20) 137 19 3 25 14 A 0.85 -0.12
13 29(13) 136 25 5 24 8 A 0.85 -0.16
14 30(8) 136 21 4 35 1 A 0.80 -0.13

TR 2 AAre) 37px] AEA A1, 2, 32} AEA M T 94 14715 FEdt] Y= HE S Folsta yds}
™ Table 12. o]&}e} 7t}

Table 12. The corresponding 14 functions from the results of the 1% Questionnaire of this study

No Assigned No A 0 M I R Q Result SI DI
1 10(5) 17 23 3 13 0 1 O 0.71 -0.46
2 11(19) 14 7 4 26 3 1 I 0.41 -0.22
3 15(18) 15 2 1 30 8 0 I 0.35 -0.06
4 16(7) 23 13 3 16 1 1 A 0.65 -0.29
5 18(2) 29 7 0 18 1 2 A 0.67 -0.13
6 19(14) 23 8 0 22 3 1 A 0.58 -0.15
7 20(16) 25 7 0 23 1 1 A 0.58 -0.13
8 21(6) 20 4 0 30 3 0 I 0.44 -0.07
9 22(10) 15 4 0 34 4 0 I 0.36 -0.08
10 23(4) 31 7 1 17 1 0 A 0.68 -0.14
11 25(1) 23 2 0 30 1 1 I 0.45 -0.04
12 27(20) 14 3 0 38 2 0 I 0.31 -0.05
13 29(13) 24 1 0 29 1 0 I 0.46 -0.02
14 30(8) 23 2 1 29 2 0 I 0.45 -0.05
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Table 13. The corresponding 14 functions from the results of the 2" Questionnaire of this study

No  Assigned No A O M I R Q Result SI DI
1 10(5) 17 28 1 15 1 20 0 0.74 -0.48
2 11(19) 2 9 5 33 17 16 I 0.22 -0.29
3 15(18) 0 2 3 50 18 9 I 0.04 -0.09
4 16(7) 11 14 1 37 10 8 I 0.40 -0.24
5 18(2) 10 9 1 47 5 9 I 0.28 -0.15
6 19(14) 9 9 3 41 10 9 I 0.29 -0.19
7 20(16) 9 12 2 42 4 12 I 0.32 -0.22
8 21(6) 11 10 4 45 5 6 I 0.30 -0.20
9 22(10) 8 8 2 52 3 8 [ 0.23 -0.14
10 23(4) 8 13 2 45 6 7 I 0.31 -0.22
11 25(1) 5 5 3 47 16 6 I 0.17 -0.13
12 27(20) 5 3 3 51 14 6 I 0.13 -0.10
13 29(13) 10 7 0 48 12 5 I 0.26 -0.11
14 30(8) 9 7 1 51 11 3 I 0.24 -0.12

Table 14. The corresponding 14 functions from the results of the 3" Questionnaire of this study

No Assigned No A ) M I R Q Result SI DI
1 10(5) 46 146 4 26 0 6 @) 0.86 -0.68
2 11(19) 42 74 3 97 6 6 [ 0.52 -0.36
3 15(18) 19 10 2 172 17 7 [ 0.13 -0.06
4 16(7) 69 112 4 36 1 4 0 0.82 -0.52
5 18(2) 64 90 0 70 0 3 0 0.69 -0.40
6 19(14) 64 79 2 76 1 6 0 0.64 -0.37
7 20(16) 55 95 1 72 1 4 0 0.67 -0.43
8 21(6) 51 68 2 96 3 8 I 0.54 -0.32
9 22(10) 49 67 2 101 4 5 I 0.52 -0.32
10 23(4) 77 60 1 83 4 3 [ 0.61 -0.28
11 25(1) 63 55 3 101 1 3 I 0.53 -0.26
12 27(20) 52 37 2 129 5 3 I 0.40 -0.18
13 29(13) 54 47 1 122 2 2 I 0.45 -0.21
14 30(8) 61 48 2 110 2 5 [ 0.49 -0.23
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4.1 ¥ 9= VA B4 27 8l

ool A AFer FE FH 84 14709 ko] Table 11. ~ Table 14. 258 F2%A4% TimkoA|F & F8 2
IS FE5H] Kano# @ =g AlRtéte] Table 15.0] Wbt
Table 15. Calculation of Kano Model Conformity Values from the 4 Cases
Without CF A 0 M [ sum KDI | stdev(SD  stdev(DD TD KC-V
1" Q 5 1 0 8 14 1.00 0.13 0.12 0.58 0.58
2" Q 0 1 0 13 14 0.14 0.16 0.10 0.58 0.08
3" Q 0 5 0 9 14 0.71 0.18 0.15 1.00 0.71
(B_C 2016) | 12.5 1.5 0 0 14 0.21 0.04 0.14 0.23 0.05
Q@G0 | 2z 8 0 4 14 LM 018 015 100 | L4

CF : Control Factor, Q : Questionnaire, GC : Group Comparison

ju}

Table 15.914 Without CF9| oJw]&= A& SHollA 2rtE 7} 7159 A3 o Fash S dths o
ol B3 ek e £ vlasky] e o714 g Alejth 1 ale] A3k Table 15.9] whA
Zol FAEA o] B} thekal|zl 3xke] A-¢ukS FAIEITE Table 15.014 47F4] KC gko] 0.05 < KC-V < 0.71
A A2 S AWl o] 147) FH Q0] Byl AUl on EA 4o 7ol WEo] Ay wio|t). E3
(B_C 2016)9] SI Z+A=} stdev(SD) = 0.04% ¢lal] KC-V7F 7H4 2}, 2132k A¥A] ZA3te] KC-V = 0.71% 7}
Ao, aFua 23 < A2 0:8 14 >E A& }U% KC-V = 1142 61%2] Asa37F )

9] Table 11. o]afellA] a7 RkA]4= S[8} R4 DIE o]-&3to] 147 &5 S4AE 28 Aol efxlste]
FA3 TimkotE 471 Figure 8. ~ Figure 11.91 YeRSItH
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Figure 8. Timko Chart of B_C 2016 Figure 9. Timko Chart of 1% Questionnaire
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Figure 10. Timko Chart of 2" Questionnaire Figure 11. Timko Chart of 3 Questionnaire
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olx] o]E9 Y& AEwT} A2 Hludt =
15(18)& =& FalH ol YAlstx g} AE
HEAEH e AR E FASA B oy 7 E4E 7FeetAl gtk

ojAfo] B AnlE J} 759l Ay A SH/A AAE gdoz st B8 Flou), o=
2ulE 71 71550 AR Y 5o Aol tiske] FAH SRS 3 SEAINS FE5Y B8 ARSI ol
o] Azt thsle] Kanod =S AXtsle] Table 16.9] JeRITH

Table 16. Kano Model Conformity on Factor Experience from the 3 Questionnaires

On Experience A 0 M I sum KDI stdev(S)  stdev(DID) TD KC-V
1 Q 9 0 3 14 1.00 0.17 0.16 0.97 0.97
2" Q 0 1.5 0 12.5 14 0.21 0.14 0.14 0.66 0.14
3 Q 1 8 0 5 14 1.00 0.11 0.14 0.58 0.58

A8 5 FEol glorng o)AM= AlQfskelth. 9o Table 15.00 Hlsl] -4 3
ZEATH AL}, 23} 32D : (8, 13, 9) — (3, 12,5, 5)]. do =2 A7+3}

4 24 191 B2 40] 49 W ellA
Py S0 BRE AL AF Yol SHANA leHAL YR TAHololH 715 LA TADE T3t
A o717 H0) o B 4 gtk ol A4l Fhe A48 4FH0R nelFe Addn & 5 9

SI, DI®| %FHAHES ARA] nirh ofghe] Apol= o Bt AP0l & HolA| PO R TimkoAHE el A

= H5E §4 Ha vk 28 A o7 E FAEA ko) AnkE B s

I7HA B AR o] AS- Bk 94 HEHEA 0, A 3o R oFstal 21%% 4 ATKSI, DIEY 4t o]

). olol we} Kano&g=s [(A11xF, 23}, 32D @ (0.58 0.08 0.71) — (0.97 0.14 0.58)]3} Fo] FHFHo ==

S7FHAL (A, O, M| WI=7F [(13F, 22 32b) @ (9, 2, 0), (0, 1.5, 0), (1, 8, 0)] fw Skoll A o] ko] A5

B} 12ko} 3ake] A= 4de] AAAEAT 2y obA e 47HA] AAES MR £ dAS B4 E <+ §l
& BEE AR7L vl o]dAHS FElE Hola gith

>~
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ojo} gro] 471A] A} Mz wl§- 3 AL RRE o]dldll= & 147) 84 tiste] TimkotE el A €]
FBRAE Fol MR X JHE AFHor dyiraz v add vE de 2ot 2E(B_C 2016)9
SL DI¢] EE0A7F 0.04, 0.140] B2 5 ge] @A} Ao = Qls) S DI9| shuf=ybe] win == 43|l st
o] ofshiz - o/ skl elsold - 2 a4 Sl DI FISHDI 1 #4e) o st ot
ore] Table 130258 [ SIXDI 19| gh& 778hal o5 w918 Aste] &6 7I5as o= Yddt 70| Table
17.0]t.

Table 17. The Two Index Product and Priority from the 4 Kinds of Questionaries
[ SIXDI ] 1 Q 2 Q 3 Q B_C 2016

No Assign No SIXDI Rank SIXDI Rank SIXDI Rank SIXDI Rank

1 10(5) 0.33 1 0.35 1 0.58 1 0.36 3

2 11(19) 0.09 4 0.06 5 0.19 6 0.44 1

3 15(18) 0.02 11 0.00 14 0.01 14 0.14 5

4 16(7) 0.19 2 0.09 2 0.43 2 0.41 2

5 18(2) 0.09 6 0.04 8 0.28 4 0.09 13

6 19(14) 0.09 5 0.06 7 0.24 5 0.14 4

7 20(16) 0.07 7 0.07 3 0.29 3 0.13 7

8 21(6) 0.03 8 0.06 6 0.17 7 0.12 8

9 22(10) 0.03 9 0.03 9 0.16 9 0.08 14

10 23(4) 0.10 3 0.07 4 0.17 8 0.10 10

11 25(1) 0.02 13 0.02 12 0.14 10 0.11 9

12 27(20) 0.02 12 0.01 13 0.07 13 0.10 12

13 29(13) 0.01 14 0.03 10 0.10 12 0.13 6

14 30(8) 0.02 10 0.03 11 0.11 11 0.10 11

Table 17.2.2%5-¢] [ SIXDI ]l t3 a7 241 475 Table 18.° FH= vehliglet. Fdel= 2 2352

FIATY FoFEpihE TAERAY. 283 [ SIXDI 19] el uist ~3jojnt ¢ d3AA o] A& Table
19.9 YR
Table 18. Correlation Analysis of SIXDI Index from the 4 Cases
[ SIxDI ] 1% st Q oM Q 3 Q B_C 2016
1SI Q 1
2" Q 0.924 (p=.000) 1
37 Q 0.933 (p=.000) 0.856 (p= .000) 1
B_C 2016 0.684 (p=.007) 0.542 (p= .045) 0.607 (p= .021) 1
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Table 19. Spearman’s Rank Correlation(rs) of SIXDI Rank from 4 Cases
[ SIXDI Rank ] 1 Q 2" Q 3 Q B_C 2016
1" Q 1
2 Q 0.873 (p=.002) 1
3 Q 0.837 (p=.003) 0.899 (p=.001) 1
B_C 2016 0.442 (p= .11D1) 0.468 (p= .091) 0.393 (p= .156) 1

Table 18.7} Table 19.9] ¥4 Aol M A1, A2, A3 AEX 9] $H A3} & AT CAFDAF7 =
ool fro ket E(<0.0DNA e oK+)el AAl (0.83 < r (BEE rs) < 0.9)F Holil it} 3714
& N27e) FAA o] WS- F BAYE Hola girk 13y (BLC 2016)9Fe] BAl= 95% A F]| ol
0.54 <r <069, 183 FAZOZ Fo3H4] kot 90% Fa2 A FEoA =9 AaAS 0.39
<rs < 04702 YeRdth o] 3714 Aol A 9ot AE AL o ko] WS Hela 9k

¥ A el 471 M AshEe Azt &4 vl 9A4E A8 22 5 gl WA= Beka
AE gl BE Fels ARe QAT AR RS BT 5 Atk 53 AL 2, 349 A3 83%
OS] e FRRAL 2 ALY AR Aole FAL ol SJnli= o] 5 ] 147] FFLAEe] HE Aol
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Figure 12. The 1% Q Splitted on (-0.1, 0.4) Figure 13. The 2™ Q Splitted on (-0.15, 0.15)
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Dividing Common 14 of the 3rd Q. Dividing Common 14 of the (B_C 2016)
1 1 ;
: 122 8 .2
. * 104 S35 | | IR NN DR DR W S
o 5. 3z 5 8
EERAE:
05 14.: * g . 05
3
0 0
0 -05 -1 0 05 -1
Figure 14. The 3" Q Splitted on (-0.35, 0.4) Figure 15. The B_C 2016 splitted on (-0.15, 0.80)

Table 20. Modified Attributes after the Heuristic Splitting of the Coordinate from the 4 Cases

Without Control Factor 1 Q 2" Q 3 Q B_C 2016
No Assign No After  Before | After Before | After Before (GC) | After Before
1 10(5) 0) 0) 0] 0) 0) 0] 0) 0) A
2 11(19) 0) I 0 [ 0 [ 0) 0) A, O
3 15(18) [ I [ [ I [ [ O A
4 16(7) 0 A 0 I 0 0 0 0 0
5 18(2) 0) A A O I 0] 0] 0) I A
6 19(14) 0) A 0] [ 0] 0] 0) 0) A
7 20(16) 0) A 0] [ 0) 0] 0) A O A
8 21(6) A I 0 I A [ @) M A
9 22(10) [ I A [ A | @) A A
10 23(4) 0 A 0 I A I A A A
11 25(1) A I A [ A [ A A A
12 27(20) [ I [ [ Al [ I A A
13 29(13) A [ A [ A [ [ 0) A
14 30(8) A I A [ A I I Al A

Table 20.914 32} A& A3fof] ¥ Hsko] 7]

A9l 1) FAen) 74 S459 9A4E
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Before
28.6%
0.0%
7.1%

B_C 2016

After
42.9%
50.0%
60.7%

t}. o] d(Before)?] YA EE H

]

: a Comparative Analysis of Similar Research
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71.4% (90%)
o
PA

Holx

Before (% of 1)

3rd Q
e

Ql

|

WL F 89% ~ 90%7F FHhA] £Ad 1o AXo] o3t AEA AA f& dAEE 10% o)J

R

After
82.1%

78.6%
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L

After
82.1%

Table 21. Degree of Agreement for Corresponding Matches After Heuristic Splitting
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