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Regional Transportation Investment Structure Optimization
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Abstract: To make effective decisions on regional transportation investment structure, considering self-re-
gional and inter-regional induced economic growth that transportation infrastructure generated, a regional
transport infrastructure investment structure optimization model was built, by defining maximum economic
benefits of regional investment as objective function, coordination evolution of economic distribution pat-
tern as constraints. The model combined Cobb-Douglas production function, Gravitation field theory and
Zipf law, using heuristic algorithm to simulate Chengdu statistics. The results indicate that the model is
valid for analyzing the influence of regional transportation investment structure on economic efficiency and
distribution pattern. It is proposed that the key to the regional transportation investment structure optimi-
zation is the intervention intensity of the government on economic distribution pattern. The conclusion can
provide strategic reference for decision making on regional transportation investment structure.
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Fig. 1 Diagram of regional group structure
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Fig. 2 Concept of model construction
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1
Tab.1 Length of new projects in each group km
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
A 42 47.2 27.6 24.6 25.4 22.6
6 12.8 16.9 13.3 14.3 23.4
C 7.1 31.5 15.4
D 18.6 15.7 8.5 6.2 7.7
E 6.7 24.7
2
Tab.2  Group gravitational parameter changes generated by . 200’
new projects ’ ’
100, 0.9, 0.1, X
vindin vindin vidi (0-01< 1= 33, <0.99)
i=2
1 15. 896 6 19. 055 11 22.858 L. Lo eval
2 8.337 7 21. 549 12 24,472
eval(U"™) = F
3 14. 410 8 10. 469 13 21.273 WEW,
4 18.162 9 10. 937 14 17. 889 2000k +1), k=1
5 10. 830 10 21. 284 15 14.483 W {1, b =0
3
Tab.3 Model parameters
E? T P A a B P
1 8.592 1 804.9 1716.6 0.18 0.088 0.832 0.007 2
2 6.261 261.0 63.1 0.15 0.763 0.168 0. 006 2
3 5.121 372.5 126.8 0.15 0.299 0.442 0. 006 2
4 5. 847 220.6 49.5 0.15 0.167 0.738 0.005 6
5 4.529 204.7 52.1 0.15 0.102 0. 889 0. 006 0
6 4.706 244.5 78.0 0.15 0.336 0.419 0. 006 0
7 4.863 151.0 35.7 0.15 0.413 0. 348 0.003 6
8 1. 865 180. 1 40.9 0.09 0.331 0.028 0. 003 6
9 2.355 203.4 60. 9 0.09 0.137 0.461 0.003 6
10 1.681 106. 3 40. 5 0.09 0.031 0. 845 0.003 2
11 1. 790 106. 1 28.8 0.09 0.130 0.424 0.002 8
12 1. 591 111.1 37.8 0.09 0.082 0.717 0.002 5
13 2.166 52.2 14.6 0.09 0.377 0.341 0.002 5
14 3.872 126. 6 35.1 0.09 0.276 0. 441 0.004 7
15 1. 481 110.5 37.1 0.09 0.134 0. 816 0.002 5
SO(q*—q(J;1> ) »3
B 4. :
Wae = q*<Q<)+§<1UQ*>QO_§>1 . 51 y F
11» @ t+<qg <1Ul<q" <q —¢ 65.128,  Zipf (0.754 9
s (0. 949 0) 3 s
, Zipf , ,

s 33 ) , F
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Fig. 4 Model simulation results at different intervention intensities
4 :
Tab. 4 Results of model calculation
=0.05 £=0.15 £=0.25 3
E?
¢* =0.7509 ¢*=0.848 6  ¢* =0.949 0 \
X E; X E; X E; ’
1 8.592 0.09 9.107 0.15 9.119 0.16 9.121 ’
2 6.261 0.15 7.116 0.14 7.080 0.14 7.080
3 5.121 0.09 5.693 0.09 5.693 0.12 5.727 ’
4 5.847 0.15 7.009 0.13 6.948 0.11 6. 887 ’
5 4.529 0.10 5.002 0.11 5.026 0.12 5.050
6 4.706 0.07 5.208 0.02 5.120 0.05 5.173 ’ ’a‘ﬁ A
7 4.863 0.15 5.819 0.11 5.681 0.09 5.611 ’
8 1.865 0.02 2.118 0.02 2.118 0.02 2.118 ’
9 2.355 0.02 2.680 0.02 2.680 0.02 2.680 ’
10 1.681 0.02 1.865 0.03 1.871 0.03 1.871 ’ ’
11 1.790 0.03 2.103 0.06 2.124 0.02 2.096 ’
12 1.591 0.03 1.947 0.02 1.941 0.02 1. 941
13 2.166 0.03 3.351 0.07 3.462 0.02 3.323
14 3.872  0.02 4.425 0.02 4.425 0.07 4.529
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