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Comprehensive evaluation index system for population
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Fig.2  Comprehensive evaluation index system for economic development
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Fig. 3 Flow chart of weight calculation
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Table 3 Comprehensive evaluation index for both

population and economic development

k H1l £
h An %% INE 2k
2010 0. 199 0.143 0.310 0. 195
2011 0. 296 0.242 0. 498 0. 306
2012 0. 331 0.338 0.477 0.379
2013 0. 395 0. 409 0.478 0.422
2014 0. 391 0. 466 0. 477 0. 436
2015 0. 445 0. 566 0. 420 0. 477
2016 0.527 0. 621 0.483 0.614
2017 0. 558 0. 694 0. 509 0.551
2018 0. 649 0.715 0. 696 0. 608
2019 0.717 0.748 0. 605 0. 641
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Fig. 5 Comprehensive evaluation index for economic

development in Yinchuan and Shizuishan
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Table 6  Contribution of population and economic factors

based on RBF neural network model

He4 I AL || HEA BRI AL

1 27(10.38%) y,,,(8.53%) || 17  y15(2.26%) x34(2.74%)
2 xp(7.31%) x5 (7.72%) || 18 y15(2.32%) x5,(2.72%)
3 51(6.00%) y5(5.47%) || 19 x,6(2.31%) x,5(2.49%)
4 xy5(5.36%) x(5.21%) || 20 y,5(2. 15%) x55(2.42%)
5 1 (4.90%) y,,(4.46%) || 21  x,5(2.01%) x35(2.34%)
6 x3(4.76%) x,,(4.30%) || 22 x35(1.96%) y,,(2.29%)
7 %35(4.37%) x3(3.84%) || 23 y19(1.89%) y19(2.29%)
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Abstract  This paper proposes the adaptive coupling coordination degree and adaptive coordination interval for the

population and economic system, then employs the RBF network learning algorithm to realize the warning strategy
and the analysis of influencing factors for the coordinated development between population and economic system for
Ningxia’s Yinchuan and Shizuishan.First,the adaptive coupling coordination degree as well as the adaptive coordina-
tion interval is introduced to formulate an adaptive warning strategy for the development relationship between popu-
lation and economic system.Second,a three-layer network learning model is employed to determine and analyze the
key factors affecting the coupling and coordinated development between population and economic system. Finally , the
approach proposed in this paper is applied to Yinchuan and Shizuishan,based on which key factors are determined
and interpreted for the coupling and coordinated development between population and economic system in these two
cities.
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ME1 AORG_HEFEUMBGENELR
Appendix 1 Comparison of objective weighting methods for secondary factors in population system
— BT _ I _ : AL _
ERL e TRAL 12 S e ENWiein i AL 5k Rk
Xy 2.8272 0.047 7 0.034 2 4.471 4 0.047 6 0.061 9
Xpp 0.9190 0.047 7 0.038 4 1.323 6 0.047 7 0.0300
X3 14.454 5 0.047 6 0.050 6 11.012°5 0.047 6 0.051 1
E 0.609 5 0.047 7 0.030 1 0.828 0 0.047 6 0.060 5
X5 0.2233 0.047 7 0.028 5 0.438 1 0.047 7 0.043 9
X6 0.259 8 0.047 6 0. 060 2 0.586 5 0.047 7 0.031 2
X7 1.488 6 0.047 6 0.040 5 2.2527 0.047 6 0.044 6
Xy 0.1852 0.047 6 0.062 1 0.052 7 0.047 6 0.047 7
X 0.0330 0.047 6 0.047 0 0.034 6 0.047 6 0.044 1
X3 0. 000 0 0.047 6 0.042 6 0. 000 0 0.047 6 0.044 9
Koy 0. 000 0 0.047 6 0.041 8 0. 000 0 0.047 6 0.056 6
X5 0. 000 0 0.047 5 0.058 4 0. 000 0 0.047 6 0.054 9
X 0. 000 0 0.047 6 0.077 1 0.000 0 0.047 6 0.0300
X3 0. 000 0 0.047 6 0.043 7 0. 000 0 0.047 7 0.033 8
X3 0.000 0 0.047 7 0.0313 0.000 0 0.047 5 0. 064 2
X33 0.000 0 0.047 6 0.053 2 0.000 0 0.047 6 0. 064 4
X3y 0.000 0 0.047 7 0.029 6 0.000 0 0.047 6 0.048 1
X35 0.000 0 0.047 6 0.064 5 0.000 0 0.047 6 0. 066 9
X34 0.000 0 0.047 5 0.036 0 0.000 0 0.047 6 0.047 1
X3y 0.000 0 0.047 7 0.056 9 0.000 0 0.047 7 0.0300
X3g 0.000 0 0.047 6 0.044 1 0.000 0 0.047 6 0.044 1
MxR2 ZFRGE_ZEFEAMBGENELR
Appendix 2 Comparison of objective weighting methods for secondary factors in economic system
foki I AL
F b AL 8 S R ROk FEar b AL 5 S B KOk

Yu 3.7453 0.090 9 0. 069 6 1. 600 7 0. 090 7 0.109 5
Y12 0.4252 0.090 8 0.096 2 0.776 9 0.090 9 0.087 6
Y13 0. 109 4 0.090 9 0.094 4 0. 604 6 0.090 9 0.082 9
Yia 0.030 9 0.091 0 0.157 4 0.317 6 0.091 0 0. 066 8
Yis 0.016 5 0.090 9 0.064 5 0.1155 0.091 0 0. 080 4
Yie 0.005 4 0.090 8 0.104 4 0.038 1 0.090 8 0.108 6
Yi7 0.000 0 0.091 0 0.078 9 0.000 0 0.090 9 0.165 8
Y18 6. 663 0 0.090 9 0.092 9 7.5329 0.091 0 0.075 2
Y19 0.000 0 0.090 8 0.107 9 0.000 0 0.090 9 0.086 4
Y110 0.000 2 0.091 0 0.064 0 0.001 2 0.090 9 0.081 1
Yt 0.004 2 0.090 9 0.069 8 0.012 5 0.091 0 0.055 6
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