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ABSTRACT

Taxis are a vital part of public transportation in metropolitan areas, while
also playing multiple roles in terms of social security, social welfare, labor
employment and urban marketing. Due to the failure of government regulations,
increasing operating costs and gradually expanding rapid transit network, the
taxi industry has been in an inefficient operational environment with a heavy
cost burden for society. First of all, this study identifies the problems of the taxi
industry through in-depth interviews. Then, the study uses DEMATEL and
cluster analysis to clarify the causal relationship among factors and select
critical factors. The result shows stability and security of income, a sound
industry system and industry acceptance of government policies are the three
most critical factors. It should be noted that the quality of customer
service-related factors are to be listed as affected factors. Therefore, the
improvements must be directly related to these three critical factors. In addition
to helping to formulate improvement programs for the taxi industry, the findings
of this paper can also be applied for assessing improvement alternatives in
further research.

Key Words: Taxi; Causality analysis; Industry analysis; DEMATEL; Cluster
analysis
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NSRRI > SERECREEE ~ S TRAEEEPCREE L - BH e ENRE - it AR
BRI BURRREIE eV s -

2. BN B BB AR

HIREAHHEE - HERRATARALGS - MHEERE - RBeRA TRk L
HPRNR - MHEIERENA] A RGEBCRRERUELL - MECCHTEA KB
B JEREHIRAG A - REAE B HIRY - Fo o i B SR st VKRR 5
P RS EERIBORTTEE -

3. T ERIIREERE RS

BORBI TR S I TIPSR ~ I DRl i e Fe 0 BT - R 70
TR BORE R AHRA SR 5 SR AR R R AT - R
SEREEIRTAL I - BT LRS-

4. EHEHBORII R

REBIFRIBCRFIR] - HERESFS - A FFIRECRIIT - BURNHET E i 2
AR SN - B EECRLINT - TSR BURINARE - GRS E 7
SR - AR T A EReIS YT - SORSECEE BEORIVEEY - fiEE
JR A FR DI BRI T
5. INRpA T E

BORINEEE » bR T HARRFERIRTESL - IRFR ASNTTEFIRERRER, - ARt R e
LB T A R - FEAERVZESRTT S, » TS R B N A LIS & -
BRIb SN - BHREERE RS REAE i = PR i I B F AN BT - ik
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B T B SER R A I 1 RS AT SR ZSA AN 2 F - (ERTAL TR SR KR A A
GRS - A : g RksITEA (analytical hierarchy process, AHP) » {HEZ{EREAESIE I
FrepryZE Bt DAY o EHRTEAIE AR - G B ST R AR s - BPASTA
ESISRSE i Eliqin] L puil st s e tany EVaR VA SRS E S 1 H R e N e |
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SR E EBURMER oA

k4 HIRFARIER

A B C D E F G H I J K L M N @)
0.00|0.67|067|083|117|117|0.83|150|1.67|150|250|0.17|133|133|233
0.50|0.00|200|233|133|083|050|083|1.33|267|183|0.17|150|1.17|0.33
117|283|0.00|233|267|133|083|133|183(217|150|0.17|1.33|1.00|0.50
0.50|2.83|250|000|217|150|0.50|067|1.00|217|117|0.17|1.00|1.17|0.17
117|133]183|117(0.00|1.00|0.83|1.00|167|217|200|0.67|133|133|117
1.67|200|200|183|183|0.00|283|3.00|267|283|1.00|1.00|283|1.33|0.83
1.00| 100|150 1.17|2.00|2.00|0.00|3.00|233(250(1.00|133|233|2.00|0.83
150| 167|167 |167|183|350|3.00|0.00|317|250|1.67|150|217|1.33|0.83
167|217|217|217|200|250|1.67|3.00|000(217|150|0.83|217|100|0.83
100|233|233|233(217|217|117|183|217(0.00|217|0.83|2.00|117|0.67
200|233|233|233|250|150|0.67|133|1.83|217|0.00|0.83|1.00 (133|100
0.50|0.50|0.50|0.33|050|150|167|167|1.00|0.83|150|0.00|1.50|267|1.67
150(183|183|183(183|250|217|283|233|217|167|133|0.00|217|117
1.00|{0.83|100|100|117|217|217|233|250(200|233|250|3.00|0.00|2.00
1.000.50|050|050|067|117|117|167|150(117|267|267|1.83|1.83|0.00

I O|M M OlO|®m|>

O|lZ2|Z|r| XR|la

R 4 HRIBRAEREER AR (2) BHELsk - FAHA Q) AR ER /MR A
B > 403% 5 Fs i ELRERH AR AERE T SRDUAFHE(LARE A nl15 X B X = AT - n[f3EIEREAIT
RESR (0, 1) MK L BRI ARHERE X o 25K (2) iy 4 Rt EARE(L E R R fR
% -

A= 2

N Q) B R /TR AR 5550 - VR MBS LR B S  | REAIE
i o X SORAGE K I A FA B R BRAR AR - DRUERE X PIRTT/ NI 1 8 KB
EGEAHE » X WEEITH 0 o BHERATAE A AT RIS 2 KA A A Ry 0 1
EF BN FE ALK SRS 5 S0 A A R

Z=lim(X+ X%+ + X=X -X)" ©)

kK—oo
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st FEF F=HAE Fol REATAFSA

x5 HE/HEEFRER

A B C D E F G H I J K L M N 0]
0.15]0.24]0.24]10.23|0.26|0.26|0.21|0.28|0.30| 0.31| 0.30| 0.13| 0.27| 0.22| 0.20
016021028 0.28|0.26|0.24|0.19|0.25|0.28|0.34| 0.27| 0.12| 0.26 | 0.21| 0.13
021034025/ 0.32|0.34|0.30|0.23|0.30|0.33|0.37{0.29| 0.14| 0.30| 0.23| 0.15
0.16]0.31]0.29|0.20|0.29| 0.26| 0.19| 0.24| 0.26 | 0.33|0.24| 0.12| 0.25| 0.21 | 0.12
0.20]0.27]0.29|0.26 | 0.23|0.27|0.21| 0.27|0.31| 0.34| 0.29| 0.15| 0.28 | 0.23 | 0.17
0.2910.40|0.40|0.38|/0.40|0.35/0.37|0.46 | 0.46|050|0.36 | 0.22 | 0.44 | 0.32| 0.22
0.2410.33|0.34|0.32|0.37]0.38|025|{042{041|044|0.32|0.21|0.39|0.31|0.20
0.2910.39|0.39|0.38|/041|0.47|0.38|0.36|0.48|049|0.38|0.24|0.42|0.32|0.22
0.27]0.38|0.38|/0.37|0.38{040|0.31{043|0.35|045|0.35{0.20| 0.39| 0.29 | 0.20
024]037]037]0.36|0.37|0.37|0.28|0.37{0.39|0.35|0.35|0.19| 0.36| 0.28| 0.18
025]035]035]0.34|0.36|0.32|0.24|0.32|0.36| 0.40| 0.26 | 0.17| 0.31| 0.26 | 0.18
0.16]0.22]0.22]0.21|0.23|0.27|0.23|0.28|0.27|0.28| 0.25| 0.12| 0.27 | 0.26 | 0.18
0.28]039|0.39|0.37|0.39|042|0.35| 044044047 0.37|0.23|0.34| 034 | 0.22
0.25|10.34|0.35|0.33|/0.36|0.40|0.34|0.42{0.44|1045|0.39|0.27| 043 | 0.26 | 0.25
0191024024 |0.23|1025[0.28|0.24|0.30({0.31|0.31|0.31|0.22|0.30|0.26 | 0.13

I O|M M OlO|lw|>

O|lZ2|Z2|r XR|la

42 HREES

AR Zy thonSEIR SRR S A TINRERI T BILL di b 1208 © d fotsd 1 R AR
BHAMTCIRAGHEAT » 1y FORLUCHR | R B AMICTRE AR - R ELRE TR RA (R 2R
DAZ3 (4) A1 (5) FHEE - BIRIG R BHE . o AP B 1,

dizizij i=1,2,"‘,n (4)
j=1
I’J=ZZ” J=:L2,,n (5)
i=1
di+ 1y FrfulEE (prominence) - Ko ItICRELHAICRIVBHFRIREE - Rl TR 8 5

B EIINIRELE o di— v AR (relation) » FoRTCHRIVESE RGBS - di— 1 R IE -
BOTRBIR AR - d- 3 RE  WTRBR R ERNE -

—188—



SR E EBURMER oA

®6 FOERFRRE

e W2 d B2 1 i+ 1 di—r;
FSES HES FSES HER FSES HEEY RIZ | HEE
1 H 5.64 J 5.82 H 10.78 N 1.27
2 F 5.57 | 5.40 J 10.64 o) 1.10
3 M 5.45 H 5.14 F 10.58 G 0.91
4 N 5.28 F 5.01 | 10.55 L 0.71
5 | 5.16 M 5.00 M 10.45 F 0.56
6 G 4.93 E 4.90 N 9.28 H 0.50
7 J 4.82 B 4.78 K 9.22 M 0.45
8 K 4.47 C 477 G 8.96 A 0.28
9 C 411 K 475 C 8.89 | -0.24
10 o) 3.84 D 459 E 8.65 K -0.27
11 E 3.74 G 4.03 B 8.27 C -0.66
12 A 3.61 N 4.00 D 8.05 J -1.00
13 B 348 A 3.33 A 6.94 D -1.12
14 D 3.46 o) 2.74 o) 6.59 E -1.17
15 L 3.45 L 2.74 L 6.19 B -1.30
a2 4.47 4.47 8.94 0
FRUEE 0.81 0.89 1.47 0.85

SPRILL o + 1y R REEEARE - o — 1y R IEAR - ] LURFTC RIS LA AEA AR B R LR 2 1
(it - DTSR B A TR BRI - FELLE T mi Ak L TR > PRI R ]
RERTG1E) © HhE 3 H SR REAL I REATRIR L Ry 6 LLL - BN EAHR < s AR - Horp
2 HA RS S (F) A SEHIEE (H) » SEEHBORNESEKE (M) =&
FRPRIREEA - SRS BINISR - ZeRE AR e A SN B A T RS - DAREIRASREE - T
ERREERZRE (N)~ SMNER A2 (O) MISEZAVRIRIEF] (C) BN MR s B e HERIY
FEHI -

43 RAREHST

ERfATIE (cluster analysis, CA) Ry —FBIMERERF - W RGBT EAE T - Al
MF BTG - W HANERES - A SRES & BBl S B A R AR ML - SRREAT
WS ABRENRE (56#) MaTooM - Wk EE AR AR AR AR SR Loy
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EHHBEF FH=tAE FH-H REA+AFESA

di=r;
N
1 - 0 G
L
0.5 1& H
A
0 Dl | | | | | | | | deFI’j
6 7 8 9 0 ¢ 11

0.5 c

1 [

D E J
B

3 FERFEHR

B BEARRFERLAR IR BB M E R A » A — SR SHE R B MRS - fERE SR
geH » DU FREA AR R it - s —dik% (single linkage method) &2k
T ey B RS » P BERS SRABIAE » fr—Set it ia  fGm iR
WRAE SR - HAS SIS —3 o FRCATESE FHERRE AT » FERX 2 ERAISAE V57 - P&
PR B AR RS R

SR IR T B AR 2 FI BT & KR SERERA R - FE R AR S H BV RF R R X
F o AT R 2 ER R AR SRR « Fofsi o3 BEAG SR 5 Ry TR - ANSCER /ST RO RS
JE AR TR B ELER (Ward method) 2 K P332 (K-mean method) 1T ER#E - 45 -
PR (between groups method) ~ HAREESS (within groups linkage) ~ BE—38%E (single
linkage method) ~ 5¢2558#% (complete linkage method) ~ f2.037% (centroid method) B 5 {7 8
% (median method) - SERE T (cluster andlysis, CA) Ty Z 8@ AT i AV ke — »
B TER R RAE R BRI AR - CASTRE B » DUMESRBHHE LR K S
ERERIERI P B -

431 #EEEL

SR NSRRI AT - LR S BRI - Rl U T
CPREESMFE T - B n (RIS - JE0 n ISERATBLR, (8925 FIFIA (6)
FFEHHEERTINOMPIELE (ot within-groups variance) » 1P SRR IS HE T
DI FHEATEENX (01— 1)/ 2%  FIAfER n— 1{H4ERE - A FLATLARIAS (7) i
B o TS BE B TSI P AR ST A B P — S 1 <
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< 2

S =2 04-%) (6)
i

SS:ani(Xij—Z)z @)
10

Hrpr
X FORER 1 RE 0 55 IR
%+ FORE | EIRES IR
m @ FORE | RIS -

432 K Fi9%

K S b TG 2R B i - FEC IR » S mT DU Sl i 5 i
R (MacQueen ) o SEEIBHE AR E S hy P IRBER » SF AT AL A I & B FE ]
FERE o Horp » 1 ARFRAEEL IR AR o - SRR | RS X AR i -
i O S35 J I X, RBAEEE | « HK - FHEFTE A R B B & B LA
BB - Qi s PITH Bes INER A R - ST DU IR - RO F A s
= (8) iz °

REET A SR - AR (9) BFEEERHIAZ RIS, » IS AL
BTl SR AR BB KN + e 3T L e 4 o L i A e SR P ol A A B -
BRI AN R ) B T A IS B b 1 o

Q- Q.=i[_ > uxj—pi\fj ®
i=1 i=1{ J. x€G
1
TR X

=

X FORERE | iz IKER - DIAERR
P FOREREHL
G : FRFNRERH T ERRE AN -
25l K PR R BRRERIR AT T
TE—  JoRNR L P EP)AAIELE (initial clusters) - PRy FHESIVEFEL - B4R M SEZ0R
{X1, X2,..., Xm} B BCkk. P AEATAGEESE -
LB ORAFEER Xi-i=12,...mapEE Qf MLlrEe je{1,2,.. P F8E AT :
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EHHBEF FH=tAE FH-H REA+AFESA

| = vil <% - ] (10)

Hrr
X FF—HEAFER
yj : MAEEHER L & FME - je{1.2,...,P} 5
Y WHEEEER Z A PE > re{1,2,.., P} - j # 1 EAHSERIET KA -

= HEHAREIME YL, Yo, Yy 0 BHEARAOT
« 1
Y == Y X 11
mxjezq,. ‘ )
Hrp

YRR A TPIE 0 1=1,2,.,P;
M~ Qj : BLMHE ZR Y -
SRR 2 5Y, =Y =12, PR - SHIEESRE -

433 KBTI

SRR T TR MRS RANZR 7 o - RIGBERER R SRIEST - MRS 0E
FOR R R - PRE—HK5A (Snge linkage method) SRR R ELEAh /73208 Sl A A
A - HERTEAE R PAIRE - FORFEEATRENE o Forp - A K PR R R
NEFFRE AR - AP RERS IR —2 -

FELERRR R R IR T RLR AR T o R L CRBIRifE il - ERAFHCR Astih - mIHAG il 4
SURE P REBCR/ MY 5 B RS RBPHAO TN 5 B REBOALIARY 5 R - B (R
RIFRIEIRA - FORRFRFASIAIFR 73 By 5 FEE S BITURE R o DI 3 R SRR - K e AR
2 aJHE— ARG 5 -

FRERE IR FERERAB WIS - AWTFELIRE AR K SPERARI 2 FER TR T it
e TR A SEBORRP AL R R T R TR

WHRESCE BRI - FRIAIRFS k% - SEH Bt & F —Mimn - FERIERIEIT -
SHEF di—rj > O RS RIRATHIR THEOR - SORAE Rl dit+rj <O IWBUR - AT EHAER
LEMGZ BN R EL - 25 1 28 3RFAVEEZIMER RIS 4 B S - FRAEREr o sa B Jr R e
Ptk > EBEERF RS LI~ 50 20 ~ SR 3 ~ SR ARFRCE S H - AR 8 Al -

8 1 BFRa R s AE ORI BB RSN RR - fERE A REIE A (F) ~ %
MEESERIRE (H) RSB S BORMEZREE (M) - 25 2 BERREREALINFR - Rose SR R
I (G) Bl I T EAREERERE (N) - 28 3 Bl ERERFANIANGR - R fEBERVRR M 5 e FR AR Y
H(A) ~ BUNHECEIEREEE (L) BLOMT A (O) - BUREREE T2 B S SR BURI
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SR E B MR £ oA

RT7T EHIMTERER

SEEEAS | AHPGEAS | BEEAT | RS | POk | PR | | K S
A 1 1 1 1 1 1 1 1
B 2 2 2 2 2 2 2 4
C 2 2 2 2 2 2 2 4
D 2 2 2 2 2 2 2 4
E 2 2 2 2 2 2 2 4
F 3 3 3 3 3 3 3 2
G 4 4 4 4 4 4 4 3
H 3 3 3 3 3 3 3 2
| 3 3 3 5 3 3 5 5
J 5 5 3 5 5 5 5 5
K 2 2 2 2 2 2 2 4
L 1 1 5 1 1 1 1 1
M 3 3 3 3 3 3 3 2
N 4 4 4 4 4 4 4 3
o) 1 1 5 1 1 1 1 1

i 1,2, 34,5 FoRERF B BINESEIET - MEETERAER—REA -

25

20

15

10

B3 E E

0.01 0.03 0.050.11 0.180

L
+ +- +

14 13 12 11 10 9 8

4 ERBUSEERBZEE
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EHHBEF FH=tAE FH-H REA+AFESA

B 8.94
NYEL:
. 1B
\ | | @I di+rj
) K 10 11
1 b
4 Bt
B5 EEHHEER
%8 HEEELBETEREEEHAN
R : »
St holn ) AL K

d+rn) | (d-r)

F T2 HAEREE S
#1FE | 106 | 05 10.61 1 | H. % e e
M. EHF B BURTE S

N. 7 ERBREERE
912 | 109 | 918 2 |G stonsker
A. (IR S R AR
$ 38 | 657 | 07 6.61 3 |O. s AR
L. UG B e
I EMERIIEZER T
J. BRIt g (i B 52
B. # A E LA
C. BYI RS
D.
E.
K.

i B I
H
N
=

FA4AEE | 1059 | -0.62 10.61 4

5 | 862 | -0.90 8.67 5
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FErh —EEPAG AR - BEE 3 BEPRIIMNTEAE 2 (O) HBUF BB RE (L) R
o BRMSRE - BR L RERPAGINISRENZE 4 RRELES S REA R R - e 2 iFa L
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FERE 7 FISZERR SR D BEURES 2 BEPBORTRVIRERE S (N) SRS 1 RRY
foE HAREESA (F) ~ 2ESEHE (H) BEESEEHPORINESEE (M) @ /N5
FERZEEER A TR RVERORIZESET (1) B Ryt et i BB R (J) - S4b - Sei R IkiaEs]
(G) JREFER 4 By RIEFRISSEF () BRIt e Bip g () AR - mEnse 3
FROINT A E (O) BEUFIIEIBEE (L) MEEZZE -

8 FHAGIAISR L B AL E T - 55 3 FFRFANINFR B AR B I T SR EE s - o
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