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Abstract

The main objective of the research is to analyse the efficiency of bus route operation system which is
comprised of Individual Operation System and Joint Operation System. While the reformation of bus route
operation system has been usually considered as a service upgrade strategy for inner-city bus operation, it is
comparatively difficult to have background information for policy establishment due to shortage of analytical
research output. This study adopts Data Envelopment Analysis technique to estimate efficiency of 101 bus routes
in Ulsan Metropolitan City which operates two types of operation systems at the same time as of 2009. The
analysis results tells that the reason of inefficiency lies on pure technical factor for J.O.G., and scale factor for
L.O.G.. It is also confirmed that there is bus route which inefficiently operated in 1.O.G and city government
needs to prepare the specific plan to upgrade pure technique efficiency before reformation of bus route operation
system for successful installation.
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Table 1. Bus operation statistics of Ulsan

No. of Company in

No. of Bus | No. of Bus| Fleet Each Route Operation

Route Company | Size

Group
122 15 631 JOG 5, 10G 3
Note) JOG : Joint Operation Group, I0G  Individual Operation
Group
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Table 2. Descriptive statistics of data

Article

Table 3. Estimation result of regression analysis for

Variable Mean | Max | Min | S.D. selection of input variable
D1 JOG | 25.4 | 55.0 9.5 8.5 Variable Coefficient t-statistics
10G | 29.2 | 51.6 | 8.7 | 10.7 Constant -206.450 -6.235
oo [20G | 7.5 1290 | 1.0 | 6.3 FleetQSize 169.309 41.037
I0G | 37 | 100 | 1.0 | 29 R 944
D3 JOG | 40.5 | 137.0| 5.5 | 30.2 Adjusted R .944
Input I0G | 234 | 90.0 | 4.0 | 19.8 Observations 101
Variable oy [ JOG | 200 |168.0] 80 | 368
10G | 41.0 |257.0 | 11.0 | 60.7 A8 82 BeaH] GO o8t LA HA A
D5 [ SRAE B 71 o U NRew A
JOG 448 538 299 77 6]'0:] 7_E]v°‘]'ﬂ 9\)\_0_131 %7—“1 Z,:i ;ﬁ’a’e} 73‘?‘ X]'—‘EJ—ET}Q
D6 06 Tam | 575 | 209 | 63 o] W7} o d=]7] wEoltt
Output | . | JOG | 984 |4.879| 48 |1.099
Variable I0G | 584 |3,714| 41 | 674 V. HAEM 29FAHQ &AM T}

Note) 1. DI : Route Length(km), D2 : Fleet Size(number
of vehicles), D3 : Service Frequency, D4 :
Headway(min), D5 : Number of Bus Stop, D6 :
Unit Operation Cost per Vehicle per day(Thousand
Won), D7 : Annual Revenue(Million Won)

2. JOG : Joint Operation Group(59 Routes), 10G
¢ Individual Operation Group(42 Routes)

3. Source : Unit Operation Cost Survey Report of
Inner-city Bus for Ulsan Metropolitan City in

2010
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Table 4. Estimation result of bus route efficiency by
operation group

Joint Operation Individual
Category Group Operation Group
CRS|VRS| SE |CRS |VRS | SE

No. of Routes
(Efficiency = 1)
Mean 0.5210.66 ] 0.80|0.47]0.76 | 0.66
Maximum 1.00{1.00]1.00]0.68|1.0010.95
Minimum 0.21]0.33]0.21(0.180.50]0.18

1 6 1 - 12 -

S.D. 0.1610.15]0.19(0.15]0.17 | 0.25
No. of Route
Frequently 1 (No.401) 1 (No.317)
Referred

Note) 1. CRS(Constant Return to Scale) : CCR Model
2. VRS(Variable Return to Scale) : BCC Model
3. SE(Scale Efficiency)
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Table 5. Efficiency estimation result by operator in
I0G(Individual Operation Group)

Category Operator A | Operator B | Operator C
Fleet Size 71 71 14
No. of Route 15 24 3
CRS 0.51 0.43 0.58
VRS 0.65 0.83 0.70
SE 0.77 0.57 0.83
No. of Routes
Frequently 0 12 0
Referred

Table 6. Reduction rate of input variable by operation
group (Unit : %)

1.0.G.
Average A B C

Category J.0.G

Reduction Rate | 34.0 24.3 | 34.7 | 17.1 | 29.7

Table 7. Test statistics of mann-whitney

Element Efficiency
Mann-Whitney U 804.000
Wilcoxon W 2574.000

VA -3.006

Asymp. Sig.(2-tailed) 0.003
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