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Abstract

Evaluation of public transport service quality is one of the important links to effectively improve
the attractiveness of urban ground public transportation. In this paper, a bus service quality eval-
uation method based on AHP-extension matter element was proposed. According to the hierar-
chical analysis of urban road bus service quality indicators, three levels of line network planning,
route layout and operation services were selected as the criterion layer; 8 main evaluation indi-
cators were selected as the indicator layer. And the service quality evaluation indicator system
was established. Using analytic hierarchy process and expert survey method, the weights of the
criterion layer and the indicator layer were determined. Then, using the idea of extension matter
element, the quality of public transportation service was evaluated. Finally, Guilin is taken as an
example to evaluate service quality. The comprehensive evaluation level of the public transport
service quality in Guilin has been third. The three criteria layers for line network planning, route
layout and operation services have been second, second and third. Then, fuzzy comprehensive
evaluation is used to verify the results and determine the reliability of the results. According to the
evaluation results, it can be seen that the quality of public transportation services in Guilin is av-
erage and needs further improvement. And according to the evaluation level of each criterion
layer, we can focus on optimization from the aspect of operation service.
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Table 1. Evaluation index system of public transport service quality
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Table 2. Summary table of weights at criterion level
2 ENENELRR

TR1  EBF2 LFK3 EBF4 BFXS5 LHR6 BT LH8 LRI EFI REANE

B 0.167 0.121 0.248 0.395 0.432 0.281 0.474 0.218 0.364 0.358 0.306
B, 0.500 0.535 0.611 0.263 0.251 0.395 0.395 0.633 0.425 0.524 0.453
Bs 0.333 0.344 0.141 0.342 0.317 0.324 0.131 0.16 0.211 0.118 0.242

322 EEENERE
FRAE v V) E AL A 5 B 598, 133 %48 kR 2 AU A .

Table 3. Index layer weight summary table

*3 ERENELLSK
X1 TXK2 EX3 EK4 ER5 EXe EXR7T LTX8 TX9 TX10 BREANE

Cu 0.375 0.38 0.403 0.251 0.321 0.341 0.364 0.452 0.365 0.281 0.353
Cw 0.375 0.38 0.278 0.348 0.308 0.225 0.271 0.231 0.355 0.342 0.311
Cis 0.125 0.085 0.117 0.199 0.099 0.158 0.282 0.122 0.088 0.143 0.142
Cu 0.125 0.155 0.202 0.202 0.272 0.276 0.083 0.195 0.192 0.234 0.194
Ca 0.5 0.492 0.705 0.382 0.351 0.558 0.588 0.345 0.333 0.667 0.492
Cz 0.5 0.508 0.295 0.618 0.649 0.442 0.412 0.655 0.667 0.333 0.508
Ca 0.667 0.573 0.667 0.593 0.522 0.5 0.621 0.333 0.667 0.667 0.581
Cx 0.333 0.427 0.333 0.407 0.478 0.5 0.379 0.667 0.333 0.333 0.419

ICEARIPFI R PR R R 4.

Table 4. Summary table of weights of various indicators

F 4. BOUEHEILD R

i WEHE i WE i WE
2 P ) 0.306 LR 5 0311 e W 3% 0.508
LRI A1 B 0.453 ABE L FH T A 0.142 e % 2 1] 0.581
BEMRS 0.242 HHRH 0.194 e U T 0.419
300 m 3l jiE 5 0.353 E[HER2EL 0.492

4. EBIN A
4.1 EHTHAZEMAEL

MR 2.78 F5°FJ7 o~ AR, AeOigIX &7 2785 “FOT A B, FREEFIE. B, galis AL ML
Ik 6 [X. HRl, HAA RN AL 59 5, ALK E KT 819.15 AR, AXE&M E 2L 260
NH, WIXERIX TR 98.4 Va8, A A% 20 4>, SR 134753 15K REMHT MEFRILIR
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Table 5. The current status of various indicators in Guilin

F 5. EMTHEIERINRE

A=) BTN = LR 15
1 300 m ¥ 1578 6 % 49.10%
2 2 W % i 1.86 km/km?
3 AL FEE R L 0.12
4 HERH 2.75
5 EHL R 1.85
6 BT AR R 67.57%
7 BRI R 4 1] B 11.46 min
8 I 19.6 km/h

4.2. EF AHP-FI#RYITEZEVEM
22 A T 19 A AR SE B AN O A SCHR AT 78[11] [12] [13], B PR B @R, 454
U AE 5o B K B MAEERMR T AR, B LT 2 bR dE 4 6.

Table 6. Suggested values of each index test interval in Guilin
7= 6. FEMTH RS HEFRNIE X E)E A

b=t —% ot/ =% UIE75S Tgk

300 m 3 157 7 2K (%) >50 [45, 50) [40, 45) [35, 40) <35
2500 % (km/km?) >2.5 [2.0,2.5) [1.8,2.0) [1.5,1.8) <15
NI AR i >2 [1.5,2) [1.0,1.5) [0.5,1.0) <0.5
LA E VY [1.8,2.5) [25,3) [3,35) [3.5,4) >4.0
FELFRH <1.6 [1.6,1.8) [1.8,2.5) [2.5,2.8) >2.8
K (%) <70 [70, 80) [80, 90) [90, 100) 2100
K2R 1A (min) <8 [8, 10) [10, 12) [12, 15) >15

1o UEE B E (km/h) >20 [18, 20) [15, 18) [13, 15) <13

B 7 R IBEETE NI A, KRR 5 NER, N, %, =4, WU, R, &)
U,y BE, EY}, WS NSRS M.

R 2.2 A, BRI 2 gAY 7o i BARME I R 3%

I, MRS FRAEHIBH R R, EIARL). (12). (W3)RIMENKE R L. 44 3.3
BRI ERY, REESBXINEY, LR TE 8, BELMME. LA, BERS=AERK
ik, (M), SJEiE: K (M)=k (M)-B, 3K, (M), K, (M) BHEHKAD, KM)OEERK
B 4oF I8 4D 5 20 B PP (25 40
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Table 7. List of each index section domain, classic domain, and material element to be tested
7. BitrhE,. 8. FlT—iER

2 4,
it R —% -t =% [UtE7 3 Eik/4 e
C [0, 60.0] [50, 60] [45, 50] [40, 45] [35, 40] [0, 35] 49.1
C, [0, 3.5] [2.5,3.5] [2.0, 2.5] [1.8,2.0] [15,1.8] [0, 1.5] 1.86
Cs [0,3.0] [2.0,3.0] [15, 2.0] [1.0, 1.5] [0.5, 1.0] [0, 0.5] 0.12
Cs [1.8,4.5] [1.8,25] [25, 3] [3,3.5] [3.5, 4] [4.0,45] 275
Cs [0,3.0] [0, 1.6] [16,1.8) [1.8,2.5] [2.5,2.8] [2.8,3.0] 1.85
Co [0, 120.0] [0, 70] [70, 80] [80, 90] [90, 100] [100, 120] 67.57
Cr [0, 20.0] [0, 8] [8, 10] [10, 12] [12, 15] [15, 20] 11.46
Cs [0, 25.0] [20, 25] [18, 20] [15, 18] [13, 15] [0, 13] 19.6

Table 8. Guilin city public transport criteria index weight values and related values

8. M A HIEEN R EE R KHKE

HEN = PEIRRR BUIRME REXTRE Ka(X) Ka(X) Ka(X) Ka(X) Ks(X)
Cun 49.1 0.353 -0.090 0.180 -0.820 -1.820 -0.403

Cr 1.86 0.311 ~1.280 -0.280 0.700 -0.200 -0.240

LRI LR Cis 0.12 0.142 —3.760 —2.760 -1.76 -0.380 0.760
Cu 2.75 0.194 -0.357 0.500 -0.500 ~1.500 -1.250

ki(M) — — -1.033 -0.318 -0.419 ~1.050 -0.351

Ca 1.85 0.492 ~1.156 -0.250 0.750 -0.500 -2.250

LR AT Cz 67.57 0.508 0.034 —0.243 -1.243 ~2.243 -1.621
ki(M) — — -0.551 -0.246 -0.262 -1.385 -1.930

Ca 11.46 0.581 -0.432 -0.730 0.270 -0.180 -1.180

BE RS Ca 19.60 0.419 -0.080 0.200 -0.533 ~2.300 -0.508
ki(M) — — ~0.285 -0.34 ~0.066 -1.068 -0.898

VRIS EARZ S50, FEMRTT A SR 55 o VA 4R A R ORI % 9:

Table 9. Guilin city public transport service quality evaluation index weight values and related values

F 9. EMH QAHZBR S REITNIERNEERRIKE

BE B ka(M) ka(M) ka(M) ka(M) ks(M)
0.306 -1.033 -0.318 -0.419 -1.05 -0.351
0.453 -0.551 —0.246 -0.262 -1.385 -1.93
0.242 -0.285 -0.340 -0.066 -1.068 -0.898
ki(M) —0.635 -0.291 -0.263 -1.207 -1.199

LR, XPEEMRTT B A SSRGS BB BAT I Ja . S RIEIN R R R TR ORI ek AT e, 2B Rk
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B)R Ulz{Cn’C12’C13vC14} v Uy :{szczz} » U :{Cslicsz}
2) HhEWE RIS R AR TR, BRI 10:
Table 10. Score table of judgment
= 10, WFHIIEERSER
FERE 53 By H B 7
SHE 95 85 75 65 55

3) BN E: ZH 3.3.2 R EAE AT I .

4) i RE RS AL <

T 4R bR it 12 T 45 BN HUIRE, 7T 1B HE S A0 BT J PR S5 AT 5 VAl 1B HR 20 Air 1 Ad A
RT3 32 DUAR 1 % S3EAT i) 5 R A (AN B 48 2 AT B R A (0% 5K), X Fba @ PPAN S5 AT VPR VP4l JF
AR PP 25 R AT RO B R T

Table 11. Expert questionnaire evaluation index evaluation value table
= 11. EREEHPETENERITHER

izt~ Vi (—40 Vo (C4) Vi (Z2) Vs (T%%) Vs (H.4%)

300 m ¥l 78 i R 0.6 0.3 0.1 0 0
TP 0.2 0.4 0.2 0.1 0
AR AR 0.1 0.3 0.4 0.1 0.1
R 0.3 0.4 0.2 0.1 0
FHL R 0.2 0.4 0.2 0.2 0
[ 0.7 0.2 0 0.1 0

et WA A 2 ) 0.3 0.2 0.1 0.2 0.1
o U 12 T 0.2 0.4 0.2 0.1 0.1

BJGia % 4 3 11 T8, BSR4

06 03 01 0 O
03 04 01 01 0
01 03 04 01 01
03 04 02 01 0

B, =W, -R, =(0.3553,0.311,0.142,0.194)-

—(0.390,0.361,0.167,0.067,0.014)

F =B xN' =8546
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R R7: F,=B,xN" =85.57

F,=B,xN" =75.06

F=BxN' =8158
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