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Tab. 2 Standard deviation ellipse parameters of high-quality development of manufacturing industry

ellipse of high-quality development of manufacturing industry
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2010  113.346 2 36.498 8 - 90.562 6 323.482 1 150.254 6 61.072 0 0.464 5
2012 113.229 0 36.517 1 13.179 9 91.282 7 322.209 3 152.882 9 61.896 0 0.474 5
2014 113.351 2 36.465 2 14.751 5 91.170 6 324.365 6 150.934 5 61.515 9 0.465 3
2016  113.184 3 36.467 5 18.546 0 91.324 9 328.350 1 152.530 8 62.930 1 0.464 5
2018  113.207 6 36.404 5 7.463 3 90.123 3 323.038 8 151.579 7 61.526 3 0.469 2
2020  113.176 8 36.415 2 3.622 8 91.326 6 323.163 0 152.128 4 61.772 8 0.470 7
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Tab. 3  Gini coefficient and its decomposition of high-quality development of manufacturing industry
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2010 0.258 1 0.246 4 0.208 9 0.160 9 0.276 8 0.323 9 0.209 0
2011 0.245 4 0.230 0 0.195 1 0.154 6 0.257 9 0.315 9 0.208 3
2012 0.231 3 0.225 6 0.171 0 0.145 8 0.241 5 0.303 0 0.190 4
2013 0.256 7 0.235 6 0.195 3 0.157 2 0.274 4 0.338 6 0.207 3
2014 0.257 9 0.225 1 0.211 3 0.136 8 0.280 3 0.343 1 0.206 0
2015 0.203 9 0.188 9 0.169 6 0.094 3 0.230 3 0.262 0 0.152 7
2016 0.265 4 0.239 1 0.233 3 0.153 3 0.302 9 0.318 8 0.207 0
2017 0.285 3 0.236 1 0.258 8 0.159 3 0.313 0 0.363 8 0.242 0
2018 0.284 5 0.238 4 0.274 5 0.163 7 0.311 3 0.348 2 0.247 6
2019 0.297 1 0.254 0 0.283 8 0.188 2 0.326 1 0.354 4 0.259 6
2020 0.281 4 0.234 5 0.271 4 0.148 0 0.325 5 0.335 8 0.227 3
¥iE 0.260 6 0.232 2 0.224 8 0.151 1 0.285 5 0.328 0 0.214 3
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Tab. 4 Sources and contributions of regional differences in high-quality development of manufacturing industry

i HA | AL B

TR S TR/ % BTk E e Y TR (L TR/ 0%
2010 0.079 7 30.878 0 0.134 1 51.937 9 0.044 4 17.184 1
2011 0.074 5 30.340 4 0.129 3 52.696 8 0.041 6 16.962 8
2012 0.070 4 30.442 4 0.124 8 53.965 3 0.036 1 15.592 3
2013 0.076 3 29.728 7 0.144 4 56.253 6 0.036 0 14.017 7
2014 0.075 1 29.105 9 0.148 7 57.661 9 0.034 1 13.232 2
2015 0.060 0 29.436 3 0.113 5 55.628 8 0.030 5 14.934 9
2016 0.080 4 30.298 3 0.138 6 52.216 8 0.046 4 17.484 9
2017 0.083 5 29.277 4 0.155 5 54.525 9 0.046 2 16.196 7
2018 0.085 6 30.093 6 0.146 0 51.326 4 0.052 9 18.580 0
2019 0.090 8 30.567 6 0.147 6 49.680 0 0.058 7 19.752 4
2020 0.083 4 29.648 1 0.147 7 52.470 4 0.050 3 17.881 4
¥i{H 0.078 2 29.983 3 0.139 1 53.487 6 0.043 4 16.529 0
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Tab. 5 Morans I index and Gearys C index of high-quality development of manufacturing industry

AEA5y Moran's 1 « fH Gearys C = (8 Ay Morans 1 = H Geary's C + fH
2010 0.258 0" * * 10.21 0.670 0" * —8.17 2016 0.214 0* * ¥ 8.66 0.723 0% ** —6.38
2011 0.254 0" "~ 10.08 0.678 0" * * —7.95 2017 0.242 0" "~ 9.68 0.695 0" "~ —7.15
2012 0.261 0" " 10.34 0.677 0" " * —7.94 2018 0.216 0" " * 8.74 0.721 0" " —6.40
2013 0.268 0* * * 10.62 0.666 0" * ~ —8.15 2019 0.208 0" * * 8.41 0.737 0" "~ —6.17
2014 0.274 0" ** 10.80 0.665 0" "~ —8.36 2020 0.199 0" * * 8.09 0.756 0 * * —95.63
2015 0.246 0* "~ 9.81 0.689 0* " * —7.40
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Tab. 6 Absolute B convergence regression results of high-quality development of manufacturing industry

A TR 1A kUi il T
M1 —0.036 0" " * (—3.65) —0.0915"" " (—3.33) —0.011 7¢—0.99) —0.023 2" (—2.2D
W X m 0.036 0 (1.82) 0.042 5€0.59) —0.082 2(—0.59) —0.046 6(—1.22)
0 0.169 17 (1.65) —0.613 57" " (—3.14) —0.688 4° " (—2.2D) —1.287 57 7 * (—3.40)
Log-L 580.314 8 88.480 6 257.587 6 374.914 7
v 0.003 7 0.009 6 0.001 2 0.002 3
N 730 190 250 290
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Tab. 7 The conditional  convergence regression results of high-quality development of manufacturing industry

7 TR A it i T
M —0.105 7" " * (—6.00) —0.343 8" " * (—7.10) —0.030 3(—1.24) —0.092 7" " * (—4.55)
W Xmj 0.146 1" ** (2.61) 0.524 7" * * (3.03) —0.068 9(—0.28) 0.026 1(1.29)
o 0.204 5 " (2.02) —0.396 3" " (—2.08) —0.855 1" " (—2.58) —1.354 3" " " (—3.49)
In Pg 0.048 5 " * (3.36) 0.134 0" " * (3.99) 0.005 1€0.22) 0.026 1(1.29)
In f 0.010 5(1.01) 0.011 3¢0.27) —0.001 6(—0.11) 0.042 3" " (2.03)
In s 0.004 6€0.25) 0.047 6(1.04) —0.010 4(—0.37) 0.065 2" " (2.45)
In h 0.015 8™ " (2.47) 0.039 67 * (2.05) 0.011 4(1.25) 0.004 9€0.57)
Log-L 593.130 6 108.5036 261.407 5 387.538 6
v 0.011 2 0.042 1 0.003 1 0.009 7
N 730 190 250 290
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Spatial pattern evolution,regional difference and convergence analysis of high-quality
development of manufacturing industry in the Yellow River Basin

Ma Zhongdong'?, Zhou Tongtong', Song Lili', Gao Jiangang'

(1. Business School, Liaocheng University, Liaocheng 252000, China;
2. School of Economics, Qingdao University, Qingdao 266071, China)

Abstract: Based on the panel data of 73 cities in the Yellow River Basin from 2010 to 2020, the high-quality develop-
ment level of manufacturing industry in each city was estimated by AHP-entropy method. The spatial pattern evolution. re-
gional differences and spatial convergence characteristics of high-quality development of manufacturing industry in the basin
were investigated by using standard deviation ellipse, Dagum Gini coefficient and 8 convergence model. The results show that:
(1) The high-quality development level of manufacturing industry in the Yellow River Basin fluctuates and increases, but there
is a significant spatial disequilibrium, and the spatial distribution pattern of "strong at the bottom and weak at the top" is al-
ways maintained. (2) The center of gravity of high-quality development of manufacturing industry shifted to the southwest, and
showed a trend of east-west agglomeration and south-north diffusion. (3) The overall difference of high-quality development of
manufacturing industry increased slightly, and the inter-group difference was the main source of the overall difference. (4)Con-
ditional 8 convergence and absolute B convergence mechanism are supported in the whole basin, upper and lower reaches, but
the convergence speed and influencing factors are different in different regions. Based on the empirical results, this paper puts
forward suggestions on improving the high-quality development level of manufacturing industry in the Yellow River Basin, nar-
rowing the regional gap and promoting regional differentiated development.

Keywords: high-quality development of manufacturing industry; spatial pattern evolution; regional differences; spatial

convergence characteristics; Yellow River Basin
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