SERITSR | ==X J. Korea Inst. Intell. Transp. Syst.

%24 Y REDRDS TA3HE A2

Z95-AYS BA

Importance-Performance Analysis for Improving Demand Response Transport(DRT)

System

* %%
Tef oL E N
* AR B AR A SAF w5
s ZAA A%t AR

Tae Youn Jang® - Jun Sung Kim*

* Dept. of Urban Engineering, Chonbuk National University
¥ Corresponding author : Tae Youn Jang, jangty@jbnu.ac.kr

Vol.17 No.3(2018)
June, 2018
pp.46~58

ISSN 1738-0774(Print)
ISSN 2384-1729(On-line)
https://doi.org/10.12815/kits.
2018.17.3.46

Received 22 March 2018
Revised 18 April 2018
Accepted 11 May 2018

(©) 2018. The Korea Institute of
Intelligent Transport Systems. All
rights reserved.

o OF
Z H

FolEAYAAM 42-8H ¥ F(demand response transport, DRT)°] A 25l7] 3= 4
Q5= AV Qe wolEH 1T SR A SHo] golol A A= V1€ FoAEH
9} DRT7} &4 3T e AYoA DRTY FL2=9} A3 = (importance- performance
analysis, IPA)E £413}1, FolEW 2~ wtEEete] AAA £4317] 18 IPAY EYUA o] &
< A83th IPA AHE 7P Ald /14352 DRT &390l #5914, A1, &
sAY, BAEZ, FAA, LB, AFF7E ATt BYA| o8 A FojEW
9} vlawste DRT 2435 FsliAe AdERT FoE7F 2 49, &5 A4, &3 Azt
9 A, AT Us)] AYEE =AU HYERT FAETF F2 FS AFHEAE, ¢
A, +9A 14, 584, FP8Lh 7S AL YT FAHES Frt

Py

>

21
el

Off

Aol : BojEW 2, HARM, R 8UYUE, FAEAYE

i

>

ABSTRACT

DRT should have higher positive benefits to become the public transit than the current
backcountry buses having demand deficiency and operation problems. The study examines the
factors for activating DRT through importance and performance analysis(IPA) and applies the IPA
gap theory to find relationship between the current buses and DRT in the mixed operation area. As
a result, the operation area is the urgent improving factor and the next ones are transfer related
factors, on-time arrival, safe driving, operation time and vehicles. According to the gap theory to
activate DRT and reduce the current bus system, in the case that performance is smaller than
importance, the performance of transfer, operating time and area, and vehicles should be up. In the
case that performance is higher than importance, the performance of luggage space, vehicle clean,
safe driving, operator kindness, transfer, operating elements, and fare should keep going.

Key words : Rural Buses, Backcountry Bus Line, DRT, Importance-performance Analysis
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| Study Background ‘
| Basic Statistical Analysison DRT Users ‘
| IPA Understanding | DRT Improvement
‘ IPA Analysis on DRT Related Iterns(Gender, Age) ‘ Plan
Factor Analysis )
(Reducing Variables into Few Number Factors) DRT Promotion
(Current Bus vs.
IPA Gap-Theory DRT)
(Relation of DRT Factors on Current Bus Satisfaction)

| Conclusion

(Fig. 1) Study Process
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ZF34] g 53 BEF A 7H5AS AAS H(Jollabukdo, 2011). Chun et al.(2012)-2 A3 A+
ol
A

Oh(2012)= DRT 89 AN S 712E 487} YT S AS$ =482y 284 =1
T A7 =AY Fol& HAFAE 3143H7] 9138 Yang(2014)2 DRT E9< 53] W27}
A &3go] Brbsd A9l oA F49 ARI2E A5t o] 8a IEEE Folal AR A o] A=
YHEE Y 5 ]2 Yok DRT =94l thih 71341 5.0 4 (stated preference)& ZAME § =A% 742
AHE A&3to] DRT Hool| gt o] & a7 o] ALY #3to] Kim and Namgung(2015)= 733t
Jang et al.(2016)> >H == U= DRT ©]§AS9 WEwo) J&Fe F+= 2% 48] & E93AR
FE FEaidet, TEHFY F2E SR SY¥TY] 9% F=Tt gdE2A JepdE AAska ok

9]=2] 7% DRT7} A9 we4T o2 A E o] @1 Ql=H, Davison et al.(2014)= B2 1l9]A|
4 DRT+% & ZAFste] DRT o] 858+ A A7]9t A3atge] o] A5 S T3& IARF S
Ea) 223 Wang et al.(2015) ZA 2L o] &3ko] Y2 Lincolnshirex| &} DRT ©]-&-3J e &40l A
oA, AEY, AEEAS AFA E0] DRTY o857t 2 02 #A438kaL Itk X3 DRT| o F
W g 9 AFa7], w4 Foll tidk 94 Q4 (Li and Quadrifoglio, 2010; Marco et al., 2006; Jenny
and John, 2003), &7 QA4 o] 7143 @ A(Lacometti et al., 2004), A1 A Y, DRT AB]2~
AT H AL, ALEA 5) AAe] A QA (Davison et al,, 2012), DRTS] A4k 3 £ 8] -&(Kurt et al,
2008)°] A7t K E o] it

DRTY| F859 A5 AARAS Fall A &43t WA AL} 7]E FojEm 2919 B+ DRT
o] A& Y& 28] stk AF7HA S DRTAT+ DRTHE A5%, Ulsns 32 wFAdA
9 71&&94 AdoA DRTO thEt A77F 5 o7, solEH 28 AAG A+ Hn|stt
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FAsI] AaAA FAoE SR 12FA FAAESFH 9ol IPA B4S 93) 227) ol s
S5} Agrol HFo] o]Fojzom Az H4E A7) Y3 5H AEE &390 DRTS} Fo&H
27F EAstY] 2EE Akt dA) FojEW o BEEE A AT HEZARE 37172 DRTO|E4
2 o2 AHHAHRAE A G 194710 FES FR(3|FE: 90.2%)5H1Th

[e]
SEA 194205 A EA7F 5921, HAA7F 1350]H, Hi A#-2 7334 E 704 o]/do] 71.6%E 2HA|
Th(<Table 1> F=F). 2AF SHAEY AL w24Y EAL SHTAATE 505%01H, 72 38.7%,
P85 155%, ARI2=9] 9.3%°]H(<Table 2> =), T3 H4A= dtdol] HAAA 1.93], HeA Y 533]
AERE ZA FAEL Sl oF 73] x| Y& ot O E UEITH(<Table 3> #X).
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ofof H& EHTS 4T F Juhe FHOE 77%E Kol Utk AR Y A3 = DRT +%A
ool thpel vhee By wisel Aelo) Brbssl 4RA7AS BAZEt 2 53¢ wolw slof DRT
o) HEEE BY 5 A /H5A0] BT <Table 55014 DRT =8} F S0 jd del 4ol 208 Ane
AR 624%7F S0 F7HE S-S BelFa Yok,
(Table 1) Age and Gender
Gender Male Female Total
Age
Below 60 6 10 16(8.3%)
60-69 16 23 39(201)%
70-79 25 62 87(44.8%)
Above 80 12 40 52(26.8%)
Total 59(30.4%) 135(69.6%) 194(100.0%)
(Table 2) Occupation Distribution
Occupation Farming Housewife Service Unemployed Total
Persons 98 30 18 48 194
Ratio 50.5% 15.5% 9.3% 38.7% 100.0%
(Table 3) Trip Frequency
Trip Destination Times/month
Within town 19
Out of town 53
(Table 4) DRT Usage Reasons
DRT Use in Walking Distance Convenience for No Buses in
Reasons Wanted Time Reduction Luggage Village Others Total
Persons 164 15 15 8 2 194
Ratio 84.5% 7.7% 2.6% 4.1% 1.0% 100.0%
(Table 5> Trip Change Before & After DRT
Trip Increase Yes No Total
Persons 121 73 194
Ratio 62.4% 37.6% 100.0%

1. IPA(Importance-Performance Analysis)

B oA 3to]| A DRTOl| thdk 7|4
E’_%]Ql 7]]de4 TZE 7}x]_,_ /\

M. 2L E-AYPx 5EA

ke 24817 el ToE-AYE LHIPA)O] EEHET PAE T4

O, Martilla and James(1977)7} A5 AFG 9] AW =E EX3517] 3] F
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<Table 6> IPAS 93 T RE9 APEo] 227) FEE BT Jom 1. FAIZKBT), 2.9 7 ks 7
(BP), 3.9 P (BM), 4. A F(TL), 5.8+5AZHTT), 6.8 7 2|(TD), 7.8 A =2H(VO), 8.7 A (WF), 9.TH
714 QEAWS), 10. 53 AIZHTE), 11.-3X(TR), 12.3-537HBS), 13.AFAZZ(V0), I 2 FAF 59
14.9FAA(DS), 15. =Y AZHOT), 16.2-3 2L (0D), 17.- =3 2(0A), 18.2F(DF), 19.-3F2}2F(VN), 20.3}
FHE(VT), 2154714 I-AE(DK), 22. A8 H)] I E=CK)7F £ 352 58 Axx SHHIJT

AEA [PARAN S BRE517] 93] 2859 A ro HHHSE nwsd o3 2t} BE §EoA
T 859 Ht AYPE3E 2|7t FAHOE fFo3E Ho|i glo] DRTE EA3at=t] o HAA<
W&ol EATE 7T o Ak AA = SlojH = 18 8F(DP), 2123714 JHEDK), 1632
(OD), 22. 438} JHE(CK), 4 FAH(TL) 9 €AZE =4 Usith, T85+ 17233 0A)%} 4.35

High Importance Order-
winning | The Highest Improvement Pri
Needs Urgent
Quadrant2 Quadrantl % Attention
§ (Concentrate | (Keep up the u:—: b M,
S Here) Good Work) E E «  Improvement
= propriate \
; Quadrant3 Quadr_ant4 g
3 (Low Priority) (CF)’ossd?le ° Less o
verkill) Important The Lowest Imptovement Priorities
Worse Better
Low Importance than Performance than
(Fig. 2> Conventional IPA Matrix (Fig. 3> IPA Matrix by Slack
(source: Martilla and James(1977), reconfig.) (source: Slack(1994))
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AZ(TLel 718 A Uston, 7.3 A E2HV0), 19. 232 F5(VN)2] Aol Th<eo] IPARA] glo] ¢
AF Ajadol e F5L ToE tuls) ATt v § 509 #e Hole dEolh
HAExAE 5 Oé% Holeol e A A5 & qdd FES0 WA il deAE A
o

of
AN

sl A= BHE A SATH<Table 7> ;}E). Wa dade S5k flal ZEnts Gl
(Chronbach’s alpha) & *3-@91‘”’4 dIAGE 0FEH 17449 s 7IAE o 080149 Ftold AlFg=rt
nj$- & Ao 2 B, 06032 BF, 0.7 O] ol HEAg A Bk AE9 F8E 9 HE59 g
= 7:1% A3 F8 5 227) d=el tigt A88ts AT E 0764, BEE 2271 &0l g I Ents 4}
ATe 08078 TRES A= BF Ao grg Zog Aadrn

(Table 6) Variables for IPA

No. Variables Pe rfo:;aice ) Impoﬁ;,ﬁ.ce e X-Y t value P value
1 Booking Time(BT) 3.814 3216 0.598 7.73 0.000
2 Booking Possibility(BP) 2.814 2.500 0.314 3.59 0.000
3 Booking Method(BM) 3.623 2.963 0.660 8.85 0.000
4 Transfer Location(TL) 3.804 4.036 -0.232 -345 0.001
5 Transfer Time(TT) 2.722 3.309 -0.587 -6.84 0.000
6 Transfer Distance(TD) 2.799 3.329 -0.530 -6.25 0.000
7 Vehicle On-time(VO) 3.386 3.948 -0.562 =727 0.000
8 Waiting Facility(WF) 3.097 2.639 0.458 7.73 0.000
9 Waiting Safety(WS) 3.123 2.613 0.510 7.83 0.001
10 Travel Time(TE) 3.680 3.201 0.479 6.38 0.000
11 Travel Route(TR) 3.664 3.340 0.324 5.15 0.000
12 Baggage Space(BS) 3.026 3216 -0.190 -2.15 0.031
13 Vehicle Clean(VC) 3732 3.180 0.551 691 0.000
14 Driving Safety(DS) 3.190 3.402 -0.211 273 0.006
15 Operation Time(OT) 3.386 3.654 -0.268 -3.09 0.002
16 Operation Day(OD) 3.953 3.433 0.520 6.34 0.001
17 Operation Area(OA) 2.608 4.154 -1.546 -14.71 0.000
18 DRT Fare(DF) 4.587 3.010 1.577 19.66 0.000
19 Vehicle Numbers(VN) 2.984 3.670 -0.684 -71.59 0.000
20 Vehicle Type(VT) 3221 2.948 0.273 375 0.000
21 Driver Kindness(DK) 4.015 3.165 0.850 10.50 0.000
22 Call Oper. Kindness(CK) 3.855 3.000 0.855 10.35 0.000
Mean 3413 3.270
(Table 7) Reliability Test
Var. No. Cronbach’s alpha
Importance 22 0.764
Performance 22 0.807
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(Fig. 6) IPA Analysis by Gender
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1 IX] 0|2

19709 ZuF BAZ 0 2 SA35 7|EY A o]i(expectation confirmation theory)> A E2] ARz 7]t) <}
H g ARE THEe] Y2 Q FETH(Oliver, 1980). BYX o= 344 2Yx|, ¥4 EYX|, s I
7 oH, It o ® EdAe= ol iy AXch 73“‘40}7%4 o] %o AZtH 7HA7F dES ofn|d
Th(Jonathan and William 2001). B4 %] o] & oJld TE-2 7|9} EUX| 9] A Gl o) 245
M A BdAe AZE ARt 7IdEY £ W FEEY FAZ Gapol F4E IANSS Hol S
oujgitt. o g A EUAE AZH At 7R B& W24 A Gapol E4F AR

o}z & o] 3kt(Lee and Han, 2005).

2. J|E SO{EHA0 et ELXI0IE HE

DRT®} #AH FEES7 7|E Fol&W 2o BEeote] JFdSs st ol o= A=t A
oj(BYA : Gap)ete HMTE AT DRTZL Fol& HAAHoA ¢35 5HH dTuegTHoE 4
7] eiAE A FF FolEHAEOE ISR SHA -9 glojof gt} A= FAER
o =4 U 384 Gap2l A5 ol gAE] Al 4, HE 9 Aolg =5 AEsAR 4 A Gapel
7% &% DRT o] 89|57} ofsle o] A9 FojEM 2ol gt HEEE A 7HH4 Aol At

DRTS} Blste] #x) FojEW o] fEmete] A7 BA8 9 &3 ARY S #5538tk 45857}
olity E47 3 £9F EAS BY Aode £AF 3ARYC] FgHojof sh=H|, T B4
Aoz THEE Ao] ofd &2 =95 HtYd)oF TTh(Greene, 2000). LHF 3] AZH-L 33} 49| o7} 134
29] Aol Zrha AR JPgshe B, ¢HIARE L %4%401 ztol g Hhgsith BA4L 93 3
probit £& 0] AT TEHEUTE AA SYFHIL e FolE HALA Mol g 53 AR IR &
o]t} <Table 8> /HE-E RF Yo

IPA 248 9% 2AHE FEES 724 d4o] Basta, 3

& s smwgi Fo5
=]

o
e
yu
g
rlo
oS
o o,

BAAET} 7hed W AET} 7HA

o] HeJst=E 7] 917k 7ol
= IR7HA] *']E-HO}O% A Z1%17
T gubd o0 2 A A, 74 7] 93 -E(%cumulative)©]

£4& AP wj= I FA (eigenvalue) 7} 1.00174%0 A& AEsteE Aol AA3 Th(Kang, 1995).

(Table 8) Ordinal Probit Reg. for Gap Analysis

Dependent variables(/) Independent variables()
Yy= ] Low Rural Backcountry Bus Satisfaction
Yg= Normal Satisfaction Service, Waiting, Operation, Travel, Vehicle,
! Reservation
Ys= High Rural Backcountry Bus Satisfaction
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(Table 9) Rotated Loading

Factor Eigenvalue % Variance %Cumulative
1 4.182 19.010 19.010
2 2.833 12.878 31.888
3 2.071 9.415 41.303
4 2.067 9.395 50.698
5 1.975 8.977 59.675
6 1.780 8.089 67.765

(Table 10> Factor Analysis

Factor Variable Factor Loading
BS 0.765
vC 0.625
Factorl(service) DS 0.617
DK 0.802
CK 0.813
VO 0.683
Factor2(waiting) WF 0.943
WS 0.908
TL 0.612
TT 0.641
TD 0.554
Factor3(operation) oT 0.708
OD 0.812
OA 0.743
DF 0.805
TE 0.719
Factor4(travel) TR 0,691
. VN 0.680
Factor5(vehicle) VT 0724
BT 0.823
Factor6(reservation) BI 0.791
BM 0.816

<Table 9>= FAIREAS 2g3te] 2/HHSFE 67 22002 2431 I AAFE 2 A, <Table 10>
& 7+ g9l WL QAAANFS RAF Tt 22l1(Service)dll+= =EFIHBS), AFAHAE(VC), oHA-&
ADS), EA7|A} A (DK), A3Foh) - E(CK), L202(Waiting)oll= FAE2ZHVO0), th7| A2 (WF), t7]
Al EE(WS), 2213(Operation)oll & 35 A(TL), T5AIZHTT), F5AZ(TD), &HAIHOT), &3 8 Y (OD),
UL (0A), LFDF), 22U4(Travel)oll= EFAIZHTE), T = (TR), 2215(Vehicle)oll& = FTF(VN),
ZAFGE(VT), 2A6(Reservation)oll= | SFAIZHBT), A EdF7HaABP), A HHABM)OZE Z4FH AU
A EFHIL Je FolEH 2 thE 59 DRTY BYA| Gapoll tht =3 ARY S 283t
DRTS| A&7 ol tigh AAA WaFS AAdh THUTE QA FolEH 29 BEE9 9oy, =
2

WusE FHREY Asle o) adlolth FAREA A 7 adld] &3 G20 YT P50} Fa

N

Ar -
d
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TREHY USRS Z45E 9ot SE-AEL

T A9 zolGap)e ¥ #, 5o #oE gt AR dAY] ady 29 ol v
o] %S Fotd HAHA Gapl & otal, FES9 (o #HS dsvtd TAHA GaplE st SYRiTE A
stk

<Table 11> 93| ARY ] EXARE BT ok A857F FoEHTE 22 292 244 Gapdl
A EPHe] S5ud g 9] 8213(Operation)# W 2tFT F AFHE T 82
5(Vehicle)7t BA412 2 A FH FEE Hola Qo] FEUFRI FojEH 29 TSR A Y
S F UE AFS Holu gtk 1Yo FF FojEn| A PRT DRTS B4 3}sl7] 9siA= DRT &
< AYA, SPAT Z ARG, SWAF ol tste] A&HoZ HIPEE Y F Qe FHYo] HES
ofof g},

ALE7t TRERY Z 49 FA4A Gap] A3 2A1(Service)T} 2.913(Operation) F-EolA F&EHS
solEM A BER giE) 5413 249 34 509 AFS Holx ok 22017 22139 I
 AFAAE, AL, 29 AR, Fsas LA 2F ol oM AP=r}

Kol

187 4% WA SelEn 2o G DEEE LGS Y P A%, 1% YR Geb

=
=

4

A

o
o

o OH

r rE& Heo b
)
of
o

A 3ol
W2 YRt DRIVF B43 HE% AAee AP FA5olok Bk 2 2l6Reservation)= FA14
243} 37 ol $EE woln o} offREe AEET kol WA HolEu o] Y VIS
& F 98 Bl ot 98 UFAAE S5 Fage noln S GAT Sl $EE nel
o] 5

A DA, LAY FojER 2ol theilM = o

ME X% Hir ofN v rfr mo rﬁ
oy Jzi

==
-Er*—ié}&’iﬂ} ol Aol DRI o}»M nam%o_% 257l HOHH o) 87} 7ha9} LG A E
A 2k Sl wolEMznhs 347 Z9o] Folok Btk AE A2 PAYHEH Slackel <% Yo
F2925S AU JU4S o8 Shacke] BAAFEA 4 AT AHGRORE 2Pslo]
(Table 11> Ordinal Analysis Results for DRT on Current Rural Bus System
e Negative Gap Positive Gap
Coeff. t-value Mean Coeff. t-value Mean
Factorl(service) -0.073 -0.158 1.180 -0.085 2.682" 3.113
Factor2(waiting) 0.110 1.239 0.567 0.148 0.368 0.865
Factor3(operation) 0.172 2.289%* 2.943 -0.335 2.998" 1.675
Factor4(travel) 0.250 0.963 0.345 0.104 0.808 0.701
Factor5(vehicle) 0.183 2.828* 0.969 0.044 0.482 0.556
Factor6(reservation) -0.039 0316 0.227 0.122 3.007" 1.798
Log-likelihood -217.38 -213.34
Index n=194, df=6, Chi-sq.=26.3(p<0.00) n=194, df=6, Chi-sq.=24.1(p<0.00)

, Significant at 0.01, 0.05 level each
Negative gaps are absolute value
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v, 85904, BN, BeAE, AN, $EF, AL
A DRT7} HaAA Aoz st 7hgdl 7= Hii@rfﬂ &
kst glom, FEA G WSk BEAM D o] §A7t %
vdE F5ol Aol Basit JJMV}OH 2} af 3

=) 3]

-
a

M

L5, FeA IHE=EA %—&Eoﬂ Hlaﬁ A4 _,_7]- e = /Hu]/\g} Ay 8202 DRTY A
s Mul =) To4E FxT A2 AAHH I MBAE ASHOR fAshs Zlo] BhgEith
dAo|2olM HA=RT T8ETF 2 7, FolEH 2 YR DRTE %*éﬁk‘s}ﬂ %%HH% DRT
A, SR 8 LA, SR Fofl et &Ko HIYRE =

Fath ARG FAE7F 4L A, et APHAE, dded, £949 2
84, 87 TolM AAET}F 52 oAt dFF WA wolEM e HF UEEE fa

8o thsAE FolEm o) H3) DRIZE 248 HE% @A 29 YEsh fA5 0ok

off Y W o

oy mr o

T

>

2
o

1 ofo i o
o

dt} ol&

=3

2 A7 7€ dFus F8AYY DRT +944 Bojy 7|E Fol&W 29 DRTE A5t 23
e A9s tdo R 33tk DRTY HEA 537t Foj& A9 BHARMS 9d3te A02A 7]E
o] W20 Y-S FAANY A 43 AT YR AFAAE EE DRT thdk AlF2<l
Mulz AL 37E BQ9vt ok
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