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Empirical Analysis on Priority Evaluation of Advanced Urban Transit Systems
Considering Weights of Public Transportation System Characteristics
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Abstract This paper presents an evaluation method that considers the weights of many characteristics of a public trans-
portation system; this method facilitates the selection of suitable advanced transit system in a transportation investment
plan. The method sets up twelve evaluation items separated by the following influence factors: users, community, govern-
ment and operators. It then evaluates the advanced transportation system by analyzing the weights. For an empirical analy-
sis, the urban advanced transportation systems for the main transit of small and medium sized cities were evaluated using
the AHP method. The result revealed that the weight order is safety, rapidity and punctuality, convenience, and regional
activation, and the priority order is steel wheel-type AGT, LIM, and rubber wheel-type AGT.

Keywords : Advanced transit system, Priority of advanced transit system, Mode choice, Weight, AHP
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Table 1 Overview of previous studies that considered the weight of the evaluation items

Author Evaluation subject Evaluation item No. of samples Method
Shin[1] BRT, AGT, Maglev, User co.nvenien(.:e, cost, trar.lsp01jt capacity, image and 15 experts AHP method
Monorail symbolism, environment friendliness, safety(total 6)
Steel wheel type-AGT, . . . -
W P Transport capacity, radius of rotation, accessibility, AHP method and
Haf2] Rubber wheel type-AGT, air pollution, safety, construction cost, etc.(total 14) 5 experts tility function
1 . 111
LIM, Tram, Monorail poflution, safety. ’ utiity
. Transport capacity, speed, manned/unmanned driving,
. Monorail, Maglev, . .
Kim|[3] AGT. LIM population, transport demand, convenience, harmony, Not presented AHP method
’ etc.(total 22)
Bi-modal Tram, Construction cost, transport demand volume, flexibility,
Park et al [4] uett P tvotume, flexiblity. | perts | AHP method
Tram, BRT accessibility, safety, environment friendliness(total 13)




Table 2 Selection of evaluation items

Accessibility N N N v N v N N
Rapidity&Punctuality N N N N N N N N
Comport N N N | N J
Convenience \ N N N N J
Safety v v v v v v v v 7
Regional activation N N N N | N
Environment v N N N N N N | J
Impact to traffic N N N | J v
Meet objectives N N N N
Fiscal sustainability N N N N N N N N
Service reliability N N N | N
Maintainability N N | N
Others(capacity, transport
demand, steepest gradient, v \/ \/ \/ \ S + N -
technology transfer, etc.)
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Evaluation of Advanced Transportation System |
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Accessibility(U11)
Rapidity & Punctuality(U12)
Convenience(U22)
Impact to Traffic(C03)
Meet objectives(G11)
Maintainability(G22)

Fiscal Sustainability(G12)

Fig. 1 Hierarchy structure of evaluation items

Table 3 Definition of evaluation items

Evaluation item Definition
Accessibility Accessibility from a point of departure to sta-
{11 tion, and from station to destination
Rapidity and Scheduled speed, conformity between planned
punctuality (U12) | schedule and real schedule
Environment of user (In-vehicle ride comport,
Comport(U21) . L (. P
noise and vibration, view)
. Convenience degree when users are waiting,
Convenience . . .
U22) taking on and getting off the transportation
and transfer to the other transportation.
Exposure of perilous conditions and evacua-
Safety(U30) | POSUre oF perrious col
tion environment in accident
Connectivity of important facility(attractions
Regional in the city, vacationland, university, shopping
activation(C01) | mall business facility ) and attention to the
city image
Air pollution, impediment of city beautifica-
Environment ' ir pollus 19n, 1mPe 1me'n 0 c1t¥ eag ifica
(C02) tion, exterior vehicle noise and vibration,
prospect right
Impact to Degree of road encroachment for advanced
traftic(C03) transit system
Meet Purpose of establishment and engagement of
objectives(G11) | system characteristic on relevant route
Fiscal Possibility of procurement in annual construc-
sustainability(G12) | tion cost and operating cost
Service Adaptability of climatic environment and ser-
1
o vice sustainability according to technical reli-
reliability(G21) .
ability
Maintain B ¢ ir and Iv of ‘
asy of repair and su; of components
ability(G22) Y OLTep PPy P
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Table S Consistency ratio

Alzmlo 2 A et Evaluation item CR Remark
U-C-G 0.0031
42 ZLE ZFS fIet AHP ZAL U103 00038
ASA A4S 918l Ar9] AL, AE7E AR T 5 G1-G2 0
= o w AEAE AFsGlth TR 245 AT & U11-U12 0
A OREFE F 12480, 0% Aule] 909 (73%), XY 2102 0 Satisfied (Cr < 0.1)
o7} 127 (10%), 7} 3 (2%), AT-2o] 158(12%), & COL.C02-C03 0.0004
Fdol 44 (3%)oltt. A= 2013 8 2 9o AA A Gl-G12 0
Al AL, AP S AlEA 9 S Frsky] 98] A
W ERS el U doR FA9R FEsen, A gale2 0
2} RRE AnErd 7k FAAE, TR LS A
WEZT R SuE galo® F) Table 6 Weight of evaluation items by evaluation group
P ey AgEAAEE HH AL o8t AR 2 Ev@uation Citizen Govement Analyst
A RS sz, Mg AR el e item offiial
sat ola|7} AAH ook dkEE ARLe], WS, ATLS o) ull 0.0958 0.0544 0.1051
Ao de YIS Ea A AENE Aso gyt uﬂ7}E‘ u12 0.0854 0.1635 0.174
AlEYEAT HrFaEE A A AR A2 BrrEE 21 0.0868 0.0229 0.0341
2 AARIZE S BaE FE AeE Folstal AHP 71 U2 0.0965 0.1095 0.0814
= w3l ArEs U30 0.225 0.1358 0.1149
Table 4 Overview of the survey cot 0.1183 0.0532 0.0929
Survey period No. of valid Respo'ndt.:nts Egi 23222 0601301;5 3?;;2
samples peculiarity : : :
30 Engineer, Researcher, Gll 0.0498 0.108 0.0491
2013.8.22,23,29 Professor G12 0.0338 0.0623 0.0591
4 Government official G21 0.0434 0.1022 0.0813
2013.9.4,5 90 Citizen G22 0.038 0.0477 0.0279
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Table 7 Weight of evaluation items and priority (considering group weight)
Ist level 2nd level 3rd level Integrated
Item Weight Item Weight Item Weight Weight Priority
uUll 0.4217 0.0856 6
Ul 0.3907
ul12 0.5783 0.1236 2
U 0.5457 U21 0.3558 0.0591 9
U2 0.2849
u22 0.6442 0.0975 3
U30 0.3245 - 0.1798 1
Co1 0.3973 0.0951 4
C 0.2355 - - C02 0.2251 0.0539 10
Co03 0.3776 0.0866 5
Gl1 0.5814 0.0663 8
Gl 0.5123
GI2 0.4186 0.0465 11
G 0.2188
G21 0.6132 0.067 7
G2 0.4877
G22 0.3868 0.039 12
FEE TS ASHEE AIESH, Table 7914 He vk 44 SQEE HHASH MuSAIAH HIL Ay
7)o = 0] = o) A} od8kQ olo X =] o3 B
el UISS Sae o187 FRAU| 03457 0% g gme nmEasuE 398 AP U E Bt
AFE] GEacle] 0.2355, - 9 A FFLI 0.2188 . S
] o ; Table 87} o] AF=E3SITE. Table 764 AtEH 371354
2 Z42F AR AL, 215 el A= o] 8 AF el o . _ o s
i FOE FHH 42004 AT A7 ZAbel 9 HA
%}\éo] 0.3907. %3]*30] 0.2849, 01}?3@01 0.3245, X‘jl?_ Ux) %g 2 (2 g]_ 71—0] ’\13 51:_]_1:11 Al "TE/\]/KFJ]BJ ZFLA 2
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_ _ ’ = AHA T Fgh% o 7}, Table 994 H =
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- upel o] mpolmek Edo] (.1351, F7Hd AGEF]

<= gl A o] 0.5783, FZA0] 0.3558, Helido] 0.6442,
928437 03973, EAde] 02251, IEA|AG S0
0.3776, X 22 F3tAdo] (.5814, A AN 0] 0.4186, A
H| A A1E]/d0] 0.6132, A2 fo]ido] 0.3868= 217} 4t
53tk 2 (Dol "k ASE TLEE HE F3k 12
N FVEE HAE QRS AFES A3, AACAE A
FAAE 2918 oF) A (U30)yE 7Y T Zlog 9l
At glor, I ggo® A& W AAAH(UI2), AYA
(U22), A& 3HC01), TEAAGTHC03) +22 T3}

0.1463, 25 AGT7} 0.1469, A Ax5 AGT7}F 0.1524,
LIMO] 0.1496, A7) 52442171 0.1451, B=d Qo] 0.1247
2 27 YJelgth A8 o8 FATA AN HYEnEE
e FoEE s A wEA AR SHEE AAXE
AGT, LIM, 1525 AGT, 371 AR E™ 02 HFE 3
7} 9tk ol dt A= AWEAAE £o]S 9 YR
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Table 8 System score by evaluation item
System utt | uiz | w2t [ u2 [ wse | cot | co2 | cos | ot | G2 | G2t | 622
Bi-modal tram | 0322 | 0051 | 0069 | 0278 | 0071 | 0.111 | 0.137 | 0074 | 0.060 | 0299 | 0.101 | 0211
Wireless |
refess low 0254 | 0056 | 0099 | 0241 | 0084 | 0229 | 0241 | 0077 | 0072 | 0237 | 0.131 | 0.185
floor tram
Rubber tired-AGT | 0.097 | 0.170 | 0.143 | 0.105 | 0.194 | 0.120 | 0112 | 0.168 | 0.184 | 0112 | 0123 | 0.167
Steel wheel
0.090 | 0.181 | 0155 | 0.103 | 0198 | 0.111 | 0.104 | 0170 | 0.189 | 0.099 | 0.195 | 0.170
type-AGT
LIM 0.083 | 0186 | 0171 | 0.09 | 0190 | 0114 | 0121 | 0171 | 0194 | 0081 | 0189 | 0.109
Maglev 0076 | 0198 | 0220 | 0.091 | 0152 | 0165 | 0.160 | 0165 | 0.160 | 0.061 | 0.148 | 0.072
Monorail 0076 | 0159 | 0144 | 0085 | o116 | 015 | 0125 | 0176 | 0143 | o111 | 0113 | 0.086




dEE - =0y - 2FS - dojel - ojEM
84 or=REXSE|=FE M17d H1=2(20144 2F)
Table 9 Total score and hierarchy by advanced urban transit system
Score and priority B1;:1(;dal \Xifol:stialr?lw tiizl-jzzT Sttyel:i_vl:lgil LIM Maglev Monorail
Considering Score 0.1351 0.1463 0.1469 0.1524 0.1496 0.1451 0.1247
weight Priority 6 4 3 1 2 5 7
Disregarding Score 1.784 1.906 1.695 1.765 1.705 1.668 1.484
weight Priority 2 1 5 3 4 6 7
wokAl oL mhR gk gho] AR FRHaT) Hof, Al <l 7L gl daiM e Aol eqdnk webd A
WEA A Y] e FUH] AGER, vlol Ry EF, SAAE ER1S Algshs Bl ANl 24718 A
AAAHE AGL LIM ©o] dth. S A 2419 J713E & 7kl oS wkdEt] SR Tk TAkE, Adde] g
QEE v W T2 77 kg A AFe o] 7t H= A AAlel ZASke] AAlEejof Aol /gt 4l
- 94 el 5% Aol
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