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Development of Optimization Technique of Attributes of Car for
improvement of Customer Satisfaction

KAZUHIRO ESAKI'

For the purpose of system product development successfully, it is necessary to evaluate a combination among attributes of
system product and customer satisfactions for system objectively and quantitatively. In the precedent study, method of the
marketing research of customer satisfactions about a system product has been suggested. However, in these studies, there is a
problem that the viewpoint of evaluation of customer satisfactions for a system product is not clear. Also, the method of the
individual evaluation of system product based on the viewpoint of individual evaluations has been suggested, but the studies of
relationships among attributes of system product and total customer satisfactions for system has not been suggested. On the
other hand, in the precedent study, we suggested the integration method of total customer satisfaction of per sonal computers or
cars from the viewpoints of system quality models, and developed the prediction model for total customer satisfaction based on

the attributes of system product and inspected the effectiveness of it. Therefore in this paper, we developed the method to
estimate the optimization value of attributes of system by using customer satisfactions for the light cars based on the system
quality model. Also, we propose the result of verification and the consideration of the effectiveness of methods.
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Tablel Count Number of Opinion of un-satisfactions in the review of internet web site for Light Cars
HEEE pediilia S8 PEME | RSP o3 &t
@ @ ® @ ® ® @ @ ®
I Ty EfT g NE FYibih R 5 A H—EX [
] R FHAY | o—F
l;nqii_ yus ’__r'lﬁ‘ff’ ngf] 3§§ J4ZXD ] wy | 70 LEa—
No e | JeT | v | mwas | oa | REE | BR Hi e
—Z R
i Cui Cri Caii Coi Cysi Cayi Csii Cuii Csii Ceii RC;
1 | NRS5— 8 14 1 15 40 10 0 4 1 3 721
2 | RUMARAL 4 7 5 16 10 4 0 6 0 11 360
3 | 7Lk 4 6 7 9 6 1 0 2 0 3 210
4 | S660 16 2 0 11 4 2 0 0 1 4 168
5 | ¥%AN FOT4N 0 0 1 0 1 0 0 1 0 0 10
6 | vxAY 4 6 4 7 10 5 0 5 0 12 216
7 | N—BOX 10 11 5 19 15 9 0 8 1 13 417
8 | N—WGN HRHL 7 7 6 6 12 9 0 5 0 12 382
9 | N—ONE 12 12 6 17 12 16 0 8 2 9 652
10 | AR—=SF7HRAL 4 6 5 12 4 9 0 2 1 5 251
11 | N—BOX hRAZL 8 13 7 17 8 8 1 10 2 15 441
12 | L—"THhREL 2 3 3 3 2 2 0 0 0 2 76
13 | L—"J 0 1 1 3 1 4 0 1 0 1 53
14 | Sh=— 2 3 2 13 8 1 0 7 0 6 168
15 | AR=L7 8 7 8 16 10 6 0 1 1 1 324
16 | TT)1423> 0 1 1 0 0 1 0 0 0 0 16
17 | 518> 0 2 1 0 0 0 0 0 0 2 30
18 | 7IVRAF1TL— 2 11 5 8 10 7 0 4 1 8 318
19 | 74X 17 13 0 9 10 4 0 5 1 5 389
20 | N—BOX SLASH 3 0 2 1 1 0 0 2 0 4 100
21 | ¥¥RAb X2 0 0 0 0 0 1 0 0 0 0 6
22 | 35/4—R 8 12 5 21 22 11 0 5 0 0 399
23 | AV 0 1 2 4 1 1 0 2 1 1 89
24 | FA4X IL—HR 6 7 0 3 2 2 0 4 0 5 128
25 | PFUR 3 5 7 8 16 1 0 0 1 2 226
Cosa: FRERFHER 7 L — MEABIRMREROB m B HBEES (m=1~6) kMEFIENY L — LKA ES (k= 1~TK,, TK,~1~4
R2BEBEORET —%
Table 2 The Attribute data of the Light Cars
HEEEDOEME T5E%
@ ) ® @ ® ®
TPy —e &/ [EER . -
“ EH | 8xtn HRE LE HE ) &
Bfr (ps) (cc) (m) (km/L) (mm) (BFMA)
I | JL—=F ay; ay; as; ay; as; A5 |
1 | NRS5— 52 658 4.6 26.0 1665 107
2 | BUMHREL 52 658 4.4 28.0 1750 152
3 | PLR 52 658 4.2 29.6 1475 84
4 | s660 64 658 4.8 24.2 1180 198
5 | F¥R+ PHOT18 52 658 4.7 30.0 1630 122
6 | 94 52 658 4.4 25.4 1835 135
7 | N—BOX 58 658 4.5 25.6 1780 127
8 | N—-WGN HhZR&L 58 658 4.5 29.4 1655 138
9 | N—ONE 58 658 4.5 28.4 1610 118
10 | ARV FPHREL 52 658 44 30.6 1735 152
11 | N—BOX HAXHL 58 658 4.5 25.6 1780 152
12 | L—JHhREL 52 658 4.4 31.0 1630 140
13 | L= 52 658 4.4 27.6 1630 113
14 | Sh=— 64 658 4.8 14.8 1680 129
15 | AR—=L7 52 658 4.4 32.0 1735 127
16 | TIVA473> 64 658 45 16.2 1815 142
17 | 3280 52 658 4.4 29.6 1525 107
18 | 7AVRATFAVTL— 52 658 4.4 33.0 1660 146
19 | F4X 49 659 4.4 26.0 1620 115
20 | N—BOX SLASH 58 658 4.5 25.8 1670 138
21 | Fx¥Rb RELL 52 658 4.7 30.0 1600 122
22 | 354—X 49 658 4.4 35.2 1490 76
23 | &Vbk 52 658 4.4 28.0 1750 122
24 | TAX L—H9R 49 659 4.4 26.2 1775 133
25 | 7dUR 52 658 4.4 26.0 1640 107
4
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Table3 Result of correlation analysis among Attributes of Light Cars and Customer Satisfactions

et R S5 | #hEHE | Bt il 4%
oy | B0 e s UK | WA ¥—£R
s ol S 10N 10 " =
& | AEG ed |giEr 83 & ¥ % u &
Dh | 272 By | mEg 2| I24 8 g & [
SE | 2B wih | aEg \ X X - ®
SR E F N i
a | R B SCrii SCai SC.ii SCsi SCysi SCyi SCsii SCyii SCii SCrii
a; | KA (ps) 0.2346 | -0.0763 | 0.0325 0.1581 | -0.1756 | -0.0309 | 0.1683 | -0.0313 | 0.0644 | 0.1102
a, | HIRE (cc) 0.3893 | 0.3286 | -0.2941 -0.1341 | -0.1193 | -0.1091 | -0.0602 | 0.0857 | -0.0605 | 0.0699
a; | K EEREE (m) 0.2069 | -0.4388 | -0.0092 0.0132 | 0.2005 | 0.1989 | 0.0295 ( 0.3184 | -0.0005 | -0.1151
a, | RE (km/L) | -0.0902 | -0.1293 | -0.0083 -0.1057 | 0.0949 | 0.0563 | -0.0823 | -0.0792 | 0.0431 | -0.1516
a; | BB (mm) -0.5193 | 0.1657 | 0.1202 -0.1826 | -0.0491 | 0.0454 | 0.1947 | 0.1853 | -0.0543 | 0.1167
a; | & (BA) 0.4891 | -0.0948 | -0.1075 0.1370 | -0.2584 | -0.0116 | 0.2054 | -0.0416 | 0.2624 | 0.2688
SCoui: BRI Y L — AR SBIARG R EE RO mibEFEE T (n=1~6) kdnBERMERN 7 v — LXK 5EK G (k=1~TK,, TK,=1~4)
i: RMBBEABFEOS T ANES (i=1 ~ 25 Q;: MIRBABHHEOBHEXS  j MNRBEHEOBMEES (j=1 ~ 6)

£ 4 BABEOHEREINIX S EE R E LR O MBS

Table4 Result of correlation analysis among Customer Sutisfuctions for Light Cars

HaEtE A% SHEME | $hEHE | BTFHE il 4%
oYy 3 e M myLM | mRERE o R y—ez | @
niEg 1 Y 1 =
& N#H D Q PR L W o R
I A2 e oE | 8~ K = e
# 2% ~ 0 N8 =
D 7 B4 =E¥ g ToH S S & ]
XE R P B e | L% X m R
IRk B ~ K N B h)
No o
TERE SCy; SC;, SC,; SC,, SC,; SC,, SC;; SCy; SCy; SC;
Vv | SCui 1.0000
k&t )|
BB emmme s | -0.0329 | 1.0000
S SCuui -0.4145 | 0.0643 | 1.0000
RLE SCaai 0.3400 | -0.1765 | -0.3625 1.0000
ERME [[myUiLd | SC.; | -0.0643 | -0.3327 | 0.3856 0.1248 | 1.0000
Bt SCu4i -0.2754 | -0.1450 | -0.1629 -0.2230 | -0.3870 | 1.0000
(gAY | R SCsi -0.0079 | 0.0491 | -0.0518 0.0578 | -0.1054 | -0.0440 | 1.0000
=R | RE SCui -0.1812 | -0.3315 0.5231 -0.0888 0.5884 | -0.2667 | 0.0656 1.0000
R | Y—ER | SCan 0.1829 | -0.2111 | -0.1757 0.3119 | -0.1052 | -0.1886 | 0.2074 | -0.1361
BEY | ER SCyii 0.1379 | 0.3363 [ -0.2091 0.0196 | -0.2703 | -0.3380 | 0.1435 | -0.0219 | -0.1875 | 1.0000

SCoii: BWERFVERI 7 L — DX BRI REE  mdn B EER S (m=1~6) k:WERER 2 L — LAXNES ((k=1~TK,, TK,=1~4)
ir MGEWABEOY T AES (=1 ~ 25)

® 5 BABEORMEM MBS

Table5 Result of correlation analysis among Attributes of Light Cars

BEBEOREM
BH ft&5
LN &R B B R RE =B it
a;, | Bt B4 a; a, a3 ay as ag
a; | BZRXHA (ps) 1.0000
a, | SRE (ce) -0.3450 1.0000
a;z B g (m) 0.5911 -0.1703 1.0000
ay BRE (km/L) -0.7098 -0.0853 -0.4450 1.0000
as -1 (mm) -0.1184 0.0991 -0.2663 | -0.2092 1.0000
a; | W% (BFA) 0.5195 -0.0506 0.4121 | -0.2838 | -0.0209 1.0000

A HREABHEORBIEX S j: HRBEADEOBEET (j=1 ~ 6
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Table 6 Multiple regressions analysis of estimation Models for Attributes of Light Car
BEXHEE a ZEHEORM
N a2 a3 as a6
i | emBew | soEREEm B (mm) it ()
BE | R# | SCu P i P i P iE P fE
E# 7o 658.005 - 444.414 - 1705.933 - 111.537

Y | SCyy r; 5.408 1.964 1.9639 | 0.1888 | -3356.756 | 0.0123 | 548.382 0.0193
Haet -

ETHE | SC), ) 11.376 | 0.0004 -

b3 SCy; r3 -9.793 | 0.0006
., wﬁ\ SC,, ry -4.611 | 0.0260

KRYDM | SCy; rs

BRtE SCy, rs 1.140 | 0.1983
S i SCs; r;
M ne SCy rs 10.176 | 0.0005 626.772 | 0.6137
RrtE HY—ER SCy; ¥y
B 1B SC; rio -5.6170 | 0.0276 282.2585 0.2732
EMERK R 0.8355 0.3372 0.5275 0.5296
RERE R2 ® 0.6981 0.1137 0.2782 0.2805
o F & 6.9383 1.4108 4.2404 4.2885

P fl 0.0006 0.2652 0.0277 0.0267

F (n1, m2) (0.05) 2.6613 3.4434 3.4434 3.4434
F (m1, m2) (0.01) 4.0146 5.7190 5.7190 5.7190
ml= 6 2 2 2
m2= 18 22 22 22
HERREFY 0.0002 0.0213 0.0580 0.1368

—7, H/NEMEYAEE ¢ a;, FEFABMREGY 03372,k BRI
72801137 T 5. FAEIX 1.4108 THEMEILRD L0,
FEF R ZEEHME IR 0.0213 (2.13%) L 72> TV 5,

VL EDOFERNS, BEBHEO O RBETH DR
as, Wi oas. fliFE : ag ZEAR OMERER 7 L — AKX Sy
BIOARTEREE © 5C, \CHSWTHET 2 ET LVOFEM
EHMER LTz, 22T, RemTHRE a3, i as.
¥ a2 EOKBMEHEET 5 ERFRNOEEHEOM (B
SE: a;=658(ce), B as=1705 (mm) . ffik%: a;=111.537
(5 ) AEkE B 2 B E O RN 2 T 572
DOEERRERFHE E 72 5.

43 BREOBBELZHET 5T TILORKRE

AR TITAEEERRD DN T VAT ISR E L
25 HEOBRBBEOY I VICEA L, BRABEOEM
a, DHEEE & EEWEOZER ST 21T > C, BETLHET LV
DEEZRIELT-. £ 6 12@)RUITHE SV TRD 7= F %635
FEVWEERT. Rend, BATEOHERE : a; ZBF
OB B O RTHRIE . SC, AT SO THEE T
5T /VOMRERETEINL 0.0002 (0.02%) & @O HEE R
ERROLND. —F, HE a2 #fEET DT VO
FAZEEHNL 0.0580 (5.80%) , ik : ag B HEET HET IV
OARREZETEEIIE 0.1368 (13.68%) L7g->TW5hH, ZZT
HE as DM RAZEEEAPER & KV R E WIREIERHA
O, BIEICERT 2 MO RHER N H 572
HEEZOND. EDIT, it : ag DFAXIEAZEFELEMEA K
TVWEREE, ik iR e EicAh 5 S Bt
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HIZE VD RE S, SRR DL, FEELENTZD
LEZLND.

LI LORERN G, AiHSCCIRE LR EO B : o
BB DR LEE © SC, [T ESWTHEET B EFLOEL)
PEROR, Ry & RS9 5 72 3D O B B R 0 FRAR (I A3 45
LbND T xR LT,

5. BhHYIC

AWFEIZE Y, BEEOI L—LEFE $TT0ICRDOON
2@ABMEOEME ( Atribute ) OFAEE A > X —F v
OB IFRICETENIBEDORNMEEANOHEET D
ETNERRBEL, TORIMEEMRIELT-. X, RFEOHE
RPOBEFEIH T HBEORNMALES T72DI1T1F,
a;: PERE, as: HE, ag: MR EOBMMHEICERET S Z
EDOEIMEE R LT,
SHEOEREE LT, KX TRELL, VAT LD
B 2RO AR EENDHEET DT LOEEE B
ELT, ETNVOHEERLZYET ODHTOOY — 1 AR
T RBREERZIEL, ETVOEMAFEF ORI E
EDT-NEEB XS,

ARG E D D207V ZRILEIREAT - T EEBRY:
PTSRE 27 D TR ERE O AT LR OBIER
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