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Comprehensive Evaluation of Public Bicycle
System Based on Data Envelopment Method
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and Technology, Nanjing 210094, China

Abstract In order to evaluate the construction efficiency of public bicycle network and provide
a kind of decision making support to the related managers, based on the improved data envelopment
analysis (DEA) method, the urban public bicycle network was defined. The hierarchical structure
of a public bicycle network has been divided. An index system of the urban public bicycle network
has been built. Then, an evaluation model of the public bicycle network was established. After

then, an example of Hangzhou public bicycle network was given to show the effectiveness of a
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public bicycle network evaluation model. Results show that the construction benefit of a public
bicycle network is not simply increasing with the investment of resources, but, reasonable

configuration of resource can improve the scale benefit of a public bicycle network.

Key words Data envelopment analysis; public bicycle network; index system; comprehensive

evaluation model
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Fig.1 The existing bicycle road network of Hangzhou
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2

Tab.2 Input and output indexes in each historical period of Hangzhou

2009 2010 2011 2012 2013
X1 17 000 50 000 60 600 69 750 78 000
X2 800 2 000 2431 2962 3067
X3 412 415 419.2 530 533
X4 GDP 7.48 8.67 10.14 11.18 11.86
Y1 9.98 20.5 23.8 25.75 28.22
Vs 5.6 6.04 3.93 3.7 3.62
V3 !/ % 37 50.8 55.77 64.86 86
Va /% 12 20.4 21.64 28 54
7 2013
¢" =ming) 8
170004, + 500004, + 606004, + 697504, + 780004, + s, = 780008,
8004, + 20004, + 23414, +29624, + 30674, + 55 = 30676,
4122, + 4154, +419.24, + 5304, + 5334, + 57 = 5330,
“’MMﬁ&M@+MM@+MBA+M%@+Q:H%%
9.984, +20.54, +23.84, +25.754, +28.224, —s, = 28.22
5.64 +6.042, +3.934, +3.74, +3.624, —s, =3.62
0.374, +0.5084, +0.5577 4, +0.6486 1, +0.861, —s; =0.86
0.124, +0.2044, +0.2164.4, +0.284, + 0.544, — s, = 0.54
LINGO (®)

6'=1 2"=(0,0,0,0,1) s =(0,0,0,0,0,0,0,0) K =1
2013 2009 2010 2011 2012

2013 3

3 2009~ 2013

Tab.3 Calculation results of the comprehensive evaluation model of Hangzhou public bicycle system from 2009

to 2013

0" Al Az Az Mg As S" S,* S;* Sy° Si Sy S5 Sy
2009 1 1 0 0 0 0 0 0 0 0 0 0 0 0
2010 1 0 1 0 0 0 0 0 0 0 0 0 0
2011 1 0 0 1 0 0 0 0 0 0 0 0 0
2012 0.971 0 0.522 0 0 0.533 0 195.182 13.502 0 7.516% 11.441% 0 1.384
2013 1 0 0 0 0 1 0 0 0 0 0 0 0 0

3 3 2 2009 2010 2011 2013
0 K 2 0 2009 = 0 2010 — 0 2011 = 0 2013
1 =1
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