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New-type Bus Service to Enhance Customers’ Satisfaction

— A Case Study of Tainan City Bus

Student: Chia-Fong Liu Advisor: Cherng-Chwan Hwang

Institute of Traffic and Transportation
National Chiao Tung University

Abstract

In order to meet the transprot demands of the genreal public in metropolitan area
and to improve traffic congestion, problems; most governments always put their
efforts on developing andsestablishing a comprehensive transportation system.
Wherein, increasing the public willingness to take ‘transit system is proved to be an
effective solution of traffic congestion problems.

In this researchy.the service-of Tainan city bus is treated.as a new product to be
promoted, utilizing Systematic consideration mode of Seven Tools of New Product
Planning (P7), to find the demand and preference of passengers for Tainan city bus
service attributes, and moreover, bring up a new position and direction of Tainan city
bus service. The research process S divided into" two steps. First step includes
interview and survey of passengers ‘opinion and factor analysis. Second step includes
development of originality, choice of originality and conjoint analysis.

From the interview survey, thirty-one-itéms have been identified, and theses
items are then used as basis in the design of a questionnaire form. After the
questionnaire survey, three critical factors have been induced through factor analysis,
and the most suitable development directions of Tainan city bus service are also found.
Afterward, five critical originalities have been chosen and served as the assessment base
for alliance card attributes and level of attributes. Then, ten cards are produced through
SPSS software. Finally, through a second questionnaire survey and SPSS conjoint
analysis, passenger’s preference of Tainan city bus service attributes and levels of
attributes have been obtained.

Base on the result of this study, attributes preference emphasized by the majority
of passengers for the service of Tainan city bus are in the order as: “general
application of design”, “improvement of love seats”, “improvement of waiting
environment”, “convenience of the information inquiry”, and “renew of vehicles”.
Besides, the optimal combination for the service attribute of Tainnan city bus is:

“Periodical replacement of new vehicles for operation”, “Provision of low floor bus,

ii



and electrical apron at side door”, “Increase of front row love seats and use a colored
separation with common seats”, “Provision of dinning and retail service in bus

station”, and “Installation of information inquiry facilities at bus station”.

Key words: Bus Service, Tainan City Bus, Seven Tools of New Product Planning,
Conjoint Analysis
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KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 902
Bartlett's Test of Sphericity Approx. Chi-Square 2996.885
df 406
Sig. .000
Communalities
Initial Extraction
VARO00001 477 .633
VAR00002 .394 342
VARO00005 427 430
VAR00006 483 397
VARO00007 .500 499
VARO00008 458 .530
VARO00009 414 402
VARO00010 .504 496
VARO00011 593 .602
VARO00012 485 538
VARO00013 .370 .263
VARO00014 .634 .652
VARO00015 .606 17
VARO00016 .643 .646
VARO00017 404 421
VARO00018 493 461
VARO00019 .653 .652
VAR00020 587 .680
VAR00021 571 .630
VARO00022 .657 723
VAR00023 .619 .636
VARO00024 .606 .629
VAR00025 .634 .623
VAR00026 .601 592
VARO00027 .659 .659
VARO00028 .641 .659
VAR00029 .657 .684
VAR00030 .610 .616
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|VAR00031 |

440 ‘

384 |

Extraction Method: Principal Axis Factoring.

Pattern Matrix(a)
Factor
2 3 4 7
VAR00028 .876 -.135 -.021 .035 .079 -.022 .044
VARO00027 755 -.078 .092 .081 -.018 .049 -.057
VAR00026 .668 .066 .079 .009 -.023 .048 -.124
VAR00029 478 287 -.097 121 -.079 -.011 262
VARO00031 430 .199 147 -.192 .070 -.054 .075
VARO00025 423 325 .070 -.004 -.168 139 -.051
VAR00024 .048 .895 -.073 -.015 .059 -.114 -.129
VARO00011 -.104 725 -.142 -.139 209 232 .054
VAR00023 133 .687 -.014 .090 .101 -.010 -.250
VAR00030 .239 .624 -.049 -.136 -.142 .022 185
VARO00013 -.135 479 314 -.054 -.072 -.054 -.094
VARO00019 .186 438 228 157 -.115 -.108 .087
VARO00015 .106 -.221 .873 -.109 116 .022 .009
VAR00014 .008 153 731 -.032 .059 .010 -.111
VARO00016 211 -.019 .625 .042 -.110 -.091 192
VARO00018 .002 .083 .533 116 214 -.257 134
VAR00012 -.335 275 .383 .188 -.174 299 173
VAR00020 .082 -.134 .000 .838 -.001 .053 011
VARO00021 .146 -.138 -.059 .827 .033 -.003 .005
VARO00017 -.250 413 -.046 492 .084 -.113 .102
VARO00008 -.025 -.080 .082 -.033 717 -.008 .035
VARO00009 -.090 162 .091 179 .553 -.006 -.007
VARO00010 A11 -.007 .303 -.147 434 .068 180
VARO00005 189 .256 -.166 .063 428 .060 .097
VARO00001 .029 -.074 -.102 .025 .025 .832 .099
VAR00002 .065 .006 -.074 -.043 -.023 .558 171
VAR00006 159 .093 .036 .040 .098 .336 138
VARO00007 -.010 -.151 159 .076 128 291 .568
VAR00022 265 412 142 .071 .015 159 -.448

Extraction Method: Principal Axis Factoring.

Rotation Method: Promax with Kaiser Normalization.

a Rotation converged in 8§ iterations.
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KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 853
Bartlett's Test of Sphericity Approx. Chi-Square 1464.730
df 136
Sig. .000
Communalities
Initial Extraction
VARO00001 321 295
VARO00007 .361 .233
VARO00008 .350 471
VARO00009 328 .339
VARO00011 489 .568
VARO00014 .588 .566
VARO00015 .568 .664
VAR00016 .563 .589
VARO00018 .386 .396
VAR00020 535 .749
VARO00021 S11 .601
VAR00023 575 575
VAR00024 .543 .559
VAR00026 515 .540
VARO00027 .617 .603
VAR00028 .559 497
VAR00030 524 514

Extraction Method: Principal Axis Factoring.
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Pattern Matrix(a)

Factor
1 2 4
VARO00011 .833 -.209 -.077 241
VAR00024 779 -.078 .023 .005
VAR00023 710 -.037 115 .072
VAR00030 .663 .077 .013 -.100
VARO00001 517 -.061 .043 176
VARO00026 471 .397 -.076 -.146
VARO00028 415 413 -.058 -.073
VARO00015 -.202 .902 -.079 180
VAR00016 -.039 763 .065 -.079
VAR00014 .088 .658 .020 .146
VARO00018 -.127 .611 .096 177
VARO00027 407 480 -.032 -.176
VARO00007 A11 260 133 215
VAR00020 .015 .030 .841 -.033
VARO00021 .027 .022 747 -.046
VARO00008 .046 144 -.128 .639
VARO00009 194 127 .074 458

Rotation Method: Promax with Kaiser Normalization.

Extraction Méthod: Principal Axis®Factoring.

a . Rotation converged in 6 iterations.
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44

ExtractionMethod: Principal Axis Factoring.

Pattern Matrix(a)
Factor
1 2
VARO00011 812 -.033 -.184
VARO00024 811 -.038 .025
VAR00023 .699 .050 .097
VAR00030 .623 .024 107
VARO00015 -.144 .983 -.091
VARO00014 .164 713 .006
VAR00016 .023 576 .196
VARO00021 -.017 -.013 .820
VAR00020 .033 .014 790
VARO00008 117 .280 -.308

Extraction Method: Principal Axis Factoring.

Rotation Method: Promax with Kaiser Normalization.

a Rotation converged in 5 iterations.
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KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 791
Bartlett's Test of Sphericity Approx. Chi-Square 774.139
df 45
Sig. .000
Communalities

Initial Extraction

VARO00008 .164 120

VARO00011 433 .533

VARO00014 .580 .650

VARO00015 524 .806

VAR00016 472 472

VAR00020 502 .659

VARO00021 484 .652

VAR00023 .548 .600

VARO00024 521 .650

VAR00030 447 479
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ExtractionMethod: Principal Axis Factoring.

Pattern Matrix(a)
Factor
1 2 3
VAR00024 .824 -.031 .004
VARO00011 794 -.047 -.153
VAR00023 .690 .036 116
VAR00030 .642 .054 .057
VARO00015 -.128 .964 -.100
VARO00014 167 .699 .007
VAR00016 .033 .617 144
VARO00021 -.061 -.029 .888
VAR00020 .020 .018 780

Extraction Method: Principal Axis Factoring.

Rotation Method: Promax with Kaiser Normalization.

a Rotation converged in 4 iterations.
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KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 796
Bartlett's Test of Sphericity Approx. Chi-Square 740.411
df 36
Sig. .000
Communalities
Initial Extraction

VARO00011 413 .508

VARO00014 .569 .632

VARO00015 513 75

VARO00016 464 495

VARO00020 498 .635

VARO00021 484 721

VAR00023 547 .596

VARO00024 521 .659

VAR00030 432 488
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SUEFILE STMMARY

sveraged
Importance [tility Factor
AHBHE
l6.14 2202 - al
-, 2202 - a2
BRratil
23,53 LETAA ---- El
-, 6786 ---- B2
Cif
23.40 AQ08 --- ]
-, 4808 --- o2
DR RIR
18,80 L0252 Dl
- 0252 o2
EEAE
12,11 - 2615 -- El
2al5 -- E2
4.5000 CONSTANT
Fearson's B = 874 Blgnificance = 0022
Eendall's tan = 857 3ignificance = 0015
Eendall's tan = 1.000 for 2 holdouts Slgnificance =
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SUEFILE STUMMARY

sveraged
Importance [tility Factor
LEEHE
19,20 L3650 -- &l
-, 3650 -- iy
BReEtiE
24,11 L7050 ---- El
-, 7050 .- EZ
il 2 g
21,86 A050 -- 1
-, 4050 -- 2
=
18.52 L1050 - Dl
-, 1050 - o2
EEAE
16.32 -,2800 -- El
2900 -- E2
4.5000 CONETANT
Pearson's B = &&2 SBignificance = 00149
Eendall's tan = 784 Slgnificance = 0032
Kendall's tan = 1.000 for 2 holdounts Significance =

88



L LK ;E.Jiﬂv BA LIRS

SUBFILE STUMMARY

fdveraged
Importance Ttility Factor
LETEHE
12,59 L0975 - 4l
-, 0975 - iy
BRs &til
23,04 JB525 ---- El
-, h525 ---- E2
i 2 g
24,71 Lo634 --- 1
-, 5636 --- 2
e
19,02 -, 0424 Dl
L0424 o2
EEHE
19,62 -,2373 - El
2373 - E2
4.5000 CONETANT
Fearson's B = 872 Bgnificance = 0024
Eendall's tan = 857 Blgnificance = 0015
Eendall's tan = 1.000 for 2 holdouts Blgnificance =
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SUEFILE STMMARY

sveraged
Importance

16,80

23,85

23,00

13,44

13,09

Fearson's E

Eendall's tan
Eendall's tan

Tt

11ty

(1594
- 1504

AT03
- 6703

5109
-.5109

1014
-. 1014

- 2571
2572

4,

5000

857

1
1.000

£ SpF I E AT

Factor

A EHE

BE 5

CONETANT

for 2 holdouts
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Bl
B2

1
o

bl
o2

El
EZ

3gnificance

Blgnificance
Slgnificance
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SUBFILE BUMMARY

fveraged
Importance Ttility Factor
AT
13,78 2414 - &l
-.2414 0 A2
BREEHE
23,149 066 ---- El
- hdaa ---- E2
ClEE
24,92 L3103 -- |
-.3103 -- (et
DEEIR
18.06 250 Dl
-, 02549 o2
EEFME
20,05 -, 2759 -- El
2750 -- E2
4.5000 CONETANT
Fearson's B = 837 Blgnificance = 0032
Kendall's tan = 714 3lgnificance = 0047
Kendall's tan = 1.000 for 2 holdouts 3lgnificance =

91
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SUBFILE RUMMARY

Averaged
Importance Ttility Factor
LEEHEE
18.42 L5455 --- &l
-, 5455 --- a2
BReEtiE
23,87 L7955 ---- El
-, 7955 ---- E2
e 2
21,94 8400 ---- 1
-, 8409 ---- 2
e
22,85 -, 4545 -- Dl
A545 -- o2
EEHE
12,100 -.2500 - El
2500 - E2
4.5000 CONETANT
Fearson's B = .94l Blgnificance = 0001
Eendall's tan = 837 Significance = 0021
Kendall's tan = 1.000 for 2 holdouts 3lgnificance =

92



