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Research on the linkage adjustment of user payment and
financial subsidies for PPP project of utility tunnel

LUO Fuzhou \WANG Guannan
(School of Management, Xi'an Univ. of Arch. & Tech. ,Xi'an 710055, China)

Abstract: With the development of new urbanization, the importance of underground comprehensive pipeline
corridor in urban construction is increasing day by day. The PPP mode of government and social capital cooperation
is mostly used in its investment and construction operation mode. In order to solve the problem of lack of basis in
the decision-making and adjustment process of the above factors in the actual project concession agreement, this
paper synthetically considers the interests of all participants in the project, constructs a multi-objective planning and
evaluation model, and uses the method of system dynamics to simulate the project. Aim To analyze the net present
value of income and the linkage adjustment relationship among financial subsidy, user payment and concession
period, so as to provide suggestions and references for the adjustment decision-making of comprehensive Corridor
project subsidy, pricing, reasonable profit rate and concession period.
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Fig. 1 Revenue system dynamics for PPP project of utility tunnel
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Fig. 2 Inventory flow chart of revenue system dynamics simulation for PPP project of utility tunnel
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>> 7 P=1[5.856.16.656.46 5.25 4.9
4.9; 231.5 269.46 285.4 307 330 352.7 381.27
419.77; 104.4 109.8 113.7 116.5 118.7 120.7
123.5125.2; 14 302 16 079 18 056 19 978 21 836
23 014 24 654 26 774 25 31.34 40.7 46.5 51. 15
62.4164.4370.2; 56.27.49.311.112.7813.1
14.6; 30 43.5 46.1 58.3 61 64.75 68.3 71.94;
127.9 145.56 182.7 224.9 260.1 280.74 326.3
360.97;

?2 T=1[7.557.998.168.17.897.137.02];

? [ p1, minp, maxp, tl, mint, maxt| =

premnmx(P, T);

[8, 6, 1],

tansig’, ‘tansig, ‘purelin’}, ‘trainlm’);

? net = newff (minmax (P),

? net. trainParam. epochs=5 000;

? net. trainParam. goal=0. 000 000 1;

? [net, tr]=train(net, pl, t1);

TRAINLM, Epoch 0/5000, MSE 0. 533351/
1e-007, Gradient 18.9079/1e-010

TRAINLM, Epoch24/5000, MSE 8. 81926e-
008/1e-007, Gradient 0. 002 292 2/1e-010

TRAINLM, Performance goal met.

? a=[4.9; 419.77; 125.2; 26774; 70.2;
14.6; 71.94; 360.9];

? a=premnmx(a);

? b=sim(net, a);

? ¢=postmnmx(b, mint, maxt);
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Tab. 2 The influencing factors and value of rational profit rate of PPP project of D city

S 4
R WAL 2010 2011 2012 2013 2014 2015 2016 2017
X1 FAELL Ll SR R 2R/ % 6.27 6.82 6.68 6.55 6.15 5. 40 4. 90 4. 90
X2 D AR E N A R Al /A2 231.5 269.5 285.4 307 330 352.7 381.3  419.8
X3 D 7 & R 2 AR 8 8 104.4  109.8 113.7 116.5 118.7 120.7 123.5  125.2
X4 D WA R RAE AW KRN /76 14302 16 079 18 056 19 978 21 836 23 014 24 654 26 774
X5 D i J5 2 S B 3 /425 25 31.34  40.7  46.5  51.15  62.41  64.43  70.2
X6 D it J5 2 LW BN /425 5 6.2 7.4 9.3 1.1 12.78  13.1 14. 6
X7 D Wi X AR AL /TN 30 43.5  46.1 58.3 61 64.75  68.3  71.94
X8 D T 4 4F A A S5 18 W Fr R ¥ /42 9T 127.9  145.6  182.7 224.9 260.1 280.7 326.3  360.9
Y DijidiE PPP W HAESFFEZEIE/ % 7.55 8. 00 8.15 8.10 7. 90 7. 20 7.00 I 0 A
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Fig. 3 Simulated result of net present income value scheme
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Tab.3 Simulation results of adjustment schemes

TEMT R /a Vot A M 5/ T Wead @ BUE/ Tt AERRERNEAER/ G N E A SRR T
P, 17 25 275 2518 7.79 57 870
P, 18 27 712 3134 7.75 58 208
P, 19 30 243 3 849 7.32 58 548
P, 20 32 868 4263 7.10 58 896
P; 21 40 400 4777 6. 90 59 223
P, 22 38 440 5190 6.71 59 580
P 23 41 412 5 602 6.53 59 913
P; 24 44 506 5913 6. 36 60 258
P, 25 47 702 6 224 6.19 60 605
Py 26 51 024 6 735 6. 04 60 960
Py, 27 54 500 7 144 5.98 61 300
Py, 28 58 100 7 554 5.75 61 646
Py 29 61 884 7 862 5. 62 61 992
Py 30 65 800 8 371 5.49 62 328
Py 31 69 861 8979 5.37 62 669
Py 32 74 130 9 486 5.25 63 030
Py, 33 78 532 9 993 5.14 63 364

Syt B AN P EE 7 R 8 max-min SR & R
B, WAEWBANIEREAR T, VAR PR R E
7 an = (78 253 — 25 275)/(78 253 — 25 275)
=1. 000.

EEDEIER T, WETRE P WREERN an
=(2518—2518)/(9 993—2 518)=0. 000.

EMHEMREM R T, WET R PR

JBJE N a;, = (63 364—57 870)/(63 364—57 870)
=1. 000.
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Tab. 4 Weighted membership results of adjustment schemes

s w0 R e e
Gi IR iggzﬁ SREES A REEER iggzﬁ S B 8

P, 1. 000 0. 000 1. 000 P 0.718 0. 842 0. 848

P, 0.977 0.472 0. 987 Py, 0.672 0. 866 0. 822

P, 0.952 0.596 0.974 Py, 0.619 0. 888 0.793

P, 0. 926 0. 646 0. 959 P 0. 559 0. 904 0. 758

P; 0.951 0.698 0. 945 Py, 0. 489 0.929 0.717

Ps 0. 868 0.734 0.928 Pis 0. 404 0. 957 0.662

P, 0. 835 0.767 0.911 Py 0. 288 0.979 0.572

Py 0.799 0.789 0.892 P, 0. 000 1. 000 0. 000

P, 0. 761 0. 810 0.871




BHEJE, e LA PPP I H R A 9% 5 W RN N I 3 1A S F T 923

g = max  min [(f;)]

1<i<17 1<j<3

1000 0.986 0.971 0.955 0.970 0.918 0.897 0.874 0.849 0.820 0.788 0.750 0.705 0.651 0.580 0.473 0.000

max  min JO.OOO 0.607 0.708 0.748 0.787 0.814 0.838 0.854 0.869 0.892 0.908 0.924 0.935 0.952 0.971 0.986 1.000l

10017 1053
11.000 0.969 0.936 0.902 0.868 0.830 0.793 0.752 0.709 0.661 0.613 0.559 0.500 0.434 0.356 0.247 0.000
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Fig. 4 Comparing results of NPV simulation of project income
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Fig. 5 Comparing results of simulation of financial subsidies
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Fig. 6 Comparing results of simulation of user payment
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