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ABSTRACT

With the increased oil price, high costs of raw materials and strong
competition in the market, unparalleled challenge faced the regional bus
services. In order to improve the operation performance and environment of
public transit, government has conducted the subsidization of public
transportation. Under the constraint of limited resources, it is an important issue
that how to allocate the subsidy to the relative efficiency routes rationally. The
purpose of this study is to categorize the subsidy routes based on the concept of
“rural route”, and evaluate the operation performance for each group in order
to discuss the appropriateness of existing subsidy. This study uses the real data
of subsidized regional bus service in 2010. Geospatial information science and
cluster analysis were applied to categorize the subsidy routes. And DEA is
utilized to evaluate the operation performance of all the routes in each group.
Finally, this study addresses the managerial implications based on a matrix of
route transformation proposed by this study, and offers suggestions to the future
research.

Key Words: Regional bus servic; Rural are; Operation performance;
Geospatial  information science;, Cluster analysis; Data
envelopment analysis
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AIFSERE R R 2 SRR S SRS AT » B SZ R R A T4  EFARIEIE
B A R TTRE A T2 5 AR5 BB AL R HU AR SRNS - ST 2 250
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BCG #4209 LIRS EIRERI A T 72 1970 EAWIHAE Hedley ™ fip
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) BRI A TSN B TR o R B AE TR R Y SRS
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FANLLEE IR » TMELTE I ML EEL - R R REARE S » DR SRR
IR ~ BB SE « EHUHE (dogs) HILE TS HESRIE B iy A SR EHE A H L HAL -
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AT ZLEI TR AERAG L BSR - Wi HARERIRIUE HAFEELS - HUE5H BCG ZRESH
SEAHR] o A HATEI S Rt - (RIS B B R M R A TS i b S
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33 ERREHESETE
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() THLRE (vehicle run) {RIGZESHEBEESE A PRI B - R ERIRIA - 780,

BB ATRIR S (FEXR » RREEREAE 1PER) -

(3) ZEHLAHL (bus-kilometer) {RIGESHEIEERFE WA » AT BER & S 7Bl AR 2 AT
(4 ITHEHFE (operating-kilometer) (R¥EESEFKMILEZUERT . 2 BB - AT 53 IR

J A AR S PR ARG et AR R -

(5) FEEAH#EE B (average passenger per bus-kilometer) FE&EEHEIELFRFEHARA - ¥

FEHITE | RHEZEE A - AR HEE =S 8 s E AR

(6) FH/ANEIKA (average revenue per bus-kilometer) $E%5EZEERIEHARIA » SEHEEE

178 1 ARZEEKA - AR EEABIKA =R EEIRA g EHA R

(7) BFELN HLEGHE (average loss per bus-kilometer) fEZEHEZELERFE WA - VA THE
1 AEFTEHCEGE - AR BEARKA —FHEABSGHZEEA - HAHGH
EEPATREEBURETE » 20 99 58 =B s AR Ry 39.716 JT/ HIAH -
2. NBRFE N F] T BUEIS A RLECE R
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EEBY - BRRAERTSERE -
4. HAER
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FEOATIEAEI TR RROTHE
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Sl ) BERRIKMORRERERET T - SR LR RN - SRy 165 RImERHR -
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FEFTB B EBTHEN ) — b LSS iE 20 AL (19 65.5%) » TIREE RS
SR+ BSCEGTE {ERAAY A TS — L — B ) R+ B 18,1250 A0 ;
BAFTBECHIASY - 45 R L AR AT T <

’8 ZRRAIRRITREEMESTHIFH

TH H HE PEARER
0~10/\H 67
10~20 /N H 41
20~30 /ANH 21

17 B0l S L 30 ~40 N 15
40 ~ 50 /N H 11
50 ~ 60 /N HL 4
(UEANEEYD
0% ~ 20% 32
20% ~ 40% 27

7Bl Rz L 40% ~ 60% 36
60% ~ 80% 39
80% LA I 31

M~ BFERA

4.1 tHERERIREEF O

AHfFFEER —REBREERE TR - SeR PSR R BERIE DU R (0 SRR - A
FIFERE v K-Means IEEITEHT M EE o I0ATHEREEI - DIBERSATIY Ward’s 854
FEEDFRFEERRBOY R - SR R 3 BERCRy 2 FHRFEER CREUY ERAGRISY - RILLH]
BT Bk 3 B s FFLUIERS I A2 K-Means 7415 548 2 RRGRSERERR /3 3 B
PRI E B Ry 94 R(17.15%) ~ 341 {58 (62.23%) LUR 113 {68 (20.62%) » RysfiiE %557
FRAVEREZCR - AR AR TR Bl JHE (classification matrix) ZEAREAWTFEEER
Al 548 RAZAHMGESRIGEET T BFIR YERRTE © TEARIR B3l AR BGEE T2 S BRAE 1% -
AN B SR A TERE ARy 95.3% » BE/RILEREF O IT o2 53 BRSSP TEAE ELAS
€ BAME @R - AU RRHES RS < ERRE TR - G2k 9
AR - 5 8efan 4 BlRe MR AN % -
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SR 1 R (94 f5)

T RS /KE R o FRDAEEGER - ARPEE SR 1 Ty TRl BRAR -

*9 BFEHEASSHEER T ZENTHE

FEEL REE2 REE3
17 ot L P 29.404 INE 0.637 NN 0.232 NE
17 Bl Rz LA 69.63 % 2.19 % 0.96 %
N SPNEEi 89579 | A km? | 1,303.97 | A km® | 6,424.10 | A~ km’
SRSk e 640.56 IT 673.43 I 821.16 I
PEERINME N OB 391.99 | A km® | 1,052.20 | A km® | 4,552.84 | A_/km’
PR AR HTREFT 15K e 616.89 i 665.46 I 795.33 i

SERE2 - TRV (341 f5)

LRSI B AR R HP TR R s B R EEAT LR B AN S 560 1 & BERIFTS:
PIAERAGEERE 3 5 5 HEREF AKX - @R EER - LI &R > ATUER
SERE2 R TYETIAL ) ERRR -

SERES « R (113 f5)

BEERRERR 71T s st B b LEB I~ {E Ry e (RS - FLAPY IS Ry deras - AR
ForZ RS2 MG REARER TATHBE— Ao - i iSE i O B & & - Pl EZER - A
FUEFERE 3 T AL ) BRAR -

FE TS AR G R i B g St SR Lo T b YR - sl A T AR
fF 1 (miEll) AR IR TBIERSE B R R e B - DeSh > S50 2 (BJIAY) Angk
BE 3 () MRS Rl AR i < B - AR HA TS i e SR A
A EECH AR B IR bRy -

LU BT R AR AR DU B G AR B R 10 FoR » FRRAIEH - 6RF 1 (fRsE
) AR TR KT R i (R - (B R 2 R iy BN IR il 2
BRI T A RIS ISR o MR R T AR B KA TR A i
WOV R H N B A A AR S LIRS » S — T3 - BRRE 3 () ReBeiitls
BT I B AR - HP IR TR R R iR - RS H A RS AR Ry i [
& A BSAAGEEANE e AR « 80t - SRR 3 AL B AR T TS AT
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3z i) SRHE3

(fmi27) (B /1% (—fEHY)
FEAREL (150) 94 341 113
S EEAR TRIPE R (BER) 2,548 3,816 3,847
SRR TR ERE (AN H) 90,184 81,658 58,264
SRR RATRIE AR (N HEBER) 35.39 21.40 15.15
LSRR A2 AR 204 BT 164 5T 134 B¢
S R AR AL BN B A2 i A AR 22.58 7T 20.07 7T 22.93 7t

BEAN » AW NS EECE BR TR E T ITRMRE I L ) R - AR
SERFATE SRR S G SRET TR IA B R BUT - DORRSE TR S P2 R
% o SIMTHETE F Bk 1.466 » EHASERET 0.05 ZHHE/KAE » KoRITBI RE Ml ) 2 EE
HEPIES L B MRS G B 2R - 5 TRE R R TR mE AR ~ 5
HERF A FTLABUR AR LB A R AR 2 HIE A EE SE R - A IR R iR T
Bl th i LU PR 2 mhAG TIR 2 AURHED  BLSL - SRR MG B AR DU i s £ 2255
o FERRE HBORIECIRE HAR © KL - 0 S il s At s MR - AIEFUFRER
JFRERE TR R -

BEBUFRMANEZ&H - HH Bz RO 2SR - n R EIERE QB ESE R
HEEAE B AR 2 RS am G ZE R > AMEFAEE Bl SR R AERP S - I HE—
G PR G AECR « (Rl - AWFFELL N LUESE RO BIRETT - 8 Bl e 2 4G
SRS S RN RN - WA SRR R T 0T -

4.2 EERPURET - DEA 2R
4.2.1 FERIZRM 2R

TR AN [FI BRI TS D0 o SEREUCRIE - AWFTe st 2 SRR ARAE DRS ~ IRS
Kz CRS = RIS DL T & PEIRCREHEIT /00T » REERANER 11 R - IR ATB A5
T CRS [RUAVSCRIEIIRIURAT - IAEATEEIM S (ARREIREGEN) - BCRET
FHETAE - SERURERIESRERIN & - QR EERARIE ENCR G Ly - FENASEE
A ER IS EEATBE R EIEAE - BORE AT DUIEE R < CRS
Fo EERBURERCRE -
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DRS | IRS | CRS | S¢#9 | DRS | IRS | CRS | S¥#5 | DRS | IRS | CRS | ¥
LR 110398 [ 0.421 | 0.862 | 0.437 | 0.457 | 0.444 | 0.862 | 0.477 | 0.883 | 0.950 | 1.000 | 0.92
L£F£210.103 | 0.145 | 0.153 | 0.125 | 0.181 | 0.155 | 0.153 | 0.167 | 0.626 | 0.958 | 0.997 | 0.801
EEF£3(0.178 [ 0.244 | 0356 | 0.231 | 0.295 | 0.301 | 0.356 | 0.302 | 0.698 | 0.875 | 0.999 | 0.832

TSR AR - FESE AFEATIE H B A H s AT H AV LR G T - EE ST —ERE
FE RIS - DUE— D deE BBIECRA TSI - S i S i ek R S A
BIFARRERT G HIRIENIERCR » DU E BB E Sl A IR ISR SF AR - RIAEAS
JERRIRZR - LRGN BTSRRI DL F - AT SRR R LA ek
FEREERIZE H/KHE N 2 T HEGH B A RIE BT A A - JRENE SRR ERRARAE I A IO ISR
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4.2.2 BRIEDTEEZED T

REEH bt g1 25 e L B SERES oAT  THEEERAT filTh BRRAE CRARER BlA » A
WFseitE—2 &t DEA $ A2 HIEET TRURIE 04T - ASRANER 12 Fis » Hrpr > Z2RERER
JFAEASER (E B MM B s A TH B HH TR AR SR A I 72 AR - F5 8 o R AE B 72 5
Rf - REHERIER - iR n] DUE AR AR SR R eR E B iR L o -
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FE A RBURKIEE 7 AT (B RERRE i 52 SR B IR ZR TR A » o 1 B 25 ORI L B AR LA T
TR 5 0 B 2 KN - UL P 45 4 A B T T8 BT » B Lu AT
HEEH - R AT R B A R AL - KR ——SHARI R AR
e HIER R BRGIET 5 2 - (M A BRI R AN SR BHEE S LR
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K12 FREIER

JRIERERE ESi| FHE2 BRE3
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i H FVESE =RE | BERE R RER(E ZHRE
& A7 R HEAE 0.777 0.143 0.785 0.016 0.866 -0.034
PIISE R/NIEER 0.526 0.394 0.614 0.187 0.678 0.154
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