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Tab. 2 Traditional Markov transfer probability matrix
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R KT 140 0.109 0.717 0.174 0.000 1= 7K T 141 0.000 0.000 0.037 0.963
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Tab. 3 Spatial Markov transition probability matrix

23 [A) i J 25 2 t/G+1) B K ALK s KF =K
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KK 52 0.094 0.679 0.226 0.000

R K 33 0.000 0.222 0.778 0.000

TR K 19 0.000 0.000 0.000 1.000

s KT 48 IR 25 0.960 0.000 0.040 0.000
KK 41 0.025 0.825 0.150 0.000

s K 41 0.000 0.186 0.721 0.093

o K 26 0.000 0.000 0.120 0.880

1 7K 4B IR 14 0.933 0.067 0.000 0.000

KK 5 0.000 0.429 0.571 0.000

g K 53 0.000 0.019 0.870 0.111

1= 7K 60 0.000 0.000 0.036 0.964

122 3 AT . (1) B35 S5 7 35 AT It B 45 b T 7 IO o R e ) 9 A2 v LA R O M R AT v T R R A
MRS ) L5 R AR AT A B et NSRS = R i R R B R R E R AR E TS
SR BER BB B i T 28, 6 WS [R] &P 3 7 50T b vl o8 J0T 42t 2 i 1Y) e [l AEL AR 3 LA B B 5 ), o o it Kk TR
(18 A8 ELA 243 [ i+ RN . (2) 208 SR S 6 AN (1) 45 20 1) AL A 35 5 i AS — B30 XA KO AR AR BB I 5 76K L RIS
FRET R KT A AR S R 85 b A R R A SR A R AR K 0.781,0.756,0.960,0.933 , HE 3 (E 28 7 1 K, 1) IS
K- [ AR AR B % 705 () R R 43 1R 0.219,0.244,0.000 F1 0.067 , HE 38 5 (A el /1N, 7] U, L 418 5 75 % 25 2 ol v o A1
IR AR S b R o 1) v R 7 S 1L AR 35 2 72 1 M 38 /) ik 38 B 6 5 ke ks b T Xt FBIAE /K ST b T A9 I 1] 7 B
VEFAAS WY 5, 5 2 R #4535 Ml T 0 S0 2 VR X 1 P AR KO AR L 76 S8 3808 S5 el IR 3 v 9 2 00 1, 1)
AR K TR SR 3 5 B B AR 40 1k 23.7 94 ,9.4 % ,2.5 % ,0.0 % o 5 T W 3, 11 v i85 7K - L R 30 5 7% 114 R R 4
S 5.3%,22.6%,15.0%,57.1% , 5 b FH R HA 3R W B 2 R0 3T 57 S G B, v IR T b T 1) IR (R AR
2 B O M S5 T /DN o v g 7K (L A 350 2 B 1 MO 29 T o, &8 Sl B 5 45 ) i g ke i A K ST AL A 3 Y R T R
JR B AR HEAE L (3) 25 BB 23 ] R 3R 5 o 0 V] dt 5 ol 8 0 i % R AR R EL AT e 1 (L A 3 [R] AR A L B SR AL
IOF | B BE VAR AR 2 2 L %o AR 2k b A SR AR 1R T L b 7 A ARE R A L A K A R R AR K S AR R IR S
FR)ARE /I T S o v g KT B B 1 ARE 3 2R T B8 o 5 SRR 40 L T A SR R RTER T L LT o AR R SR AT 1] T 4
Fr S AR SR E AR LU 4 Fh AR TS 5T L 0 A 4R 1 5 A A S 4 5 AR v /K R T o 8 B B A AR AE L SR
2 JE AT H) PR 2 45 1 B VAT I b T v O e R R AR R AR AE S T R AN B i AN i AT S 8T I K SR
1R 1) v e KT AR A B R X B AR O 4 06, HLAR R 55 0T A 2 BB A AR A SR 1 O 0, 3 B T I8 4 4T b
T 7 J0 o R JR AL AT K ST, 45 b T ) o B R R AN KT A S B B S T

4 ZE) i H BN

4.1 ZEBEXESH
M stata B 25 Moran's 14880 4) URTE 2 (A CHRPE. th 326 4 W] A, TGI8 J 25 T M BE AR 1T if
JE LT BB B AE A, Moran's TR B0 KT 0, Had a5 00 7K - 1 325 46 96 T UL 80 ¥l g dul iy o o K e A7
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TE S35 B9 IE FAR G  BIVIE B 8 5 e R A0 30 ARG -5 MR (B 4 14 2 [ 3 A7 25 38 2 B — 5 1) 2 [ e o
S i o Tk R JrE K Y- 23 32 B S L T 0 R 2 e B R L M T DA S s A 7 A R T 4 2R
JEE 4 1 B Sl e 3 U B B, e ] s [R] MO ST I A g i, s ) R R B AR R — e B — R R A T
A2 b BT AL ol g o et A R AT Sk 3 0 2 ) 4 R 5 RO A L A P A 95 A B e A i i 2 s T I R
LR AR

%* 4 £ Morans 1 5%

Tab. 4 The global Moran's 1

. by 3 408 3T A by 3 B A O P
o 4 Js) Moran's 1 Z 8 P{H 42 Ja) Moran's 1 A P 1A
2010 0.244 3.029 0.002 0.063 4.276 0.000
2011 0.239 2.977 0.003 0.065 4.388 0.000
2012 0.222 2.783 0.005 0.059 4.058 0.000
2013 0.226 2.838 0.005 0.059 4.060 0.000
2014 0.195 2.464 0.014 0.047 3.404 0.001
2015 0.163 2.101 0.036 0.034 2.726 0.006
2016 0.168 2.146 0.032 0.037 2.892 0.004
2017 0.180 2.306 0.021 0.041 3.127 0.002
2018 0.193 2.456 0.014 0.049 3.512 0.000
2019 0.207 2.612 0.009 0.061 4.168 0.000

4.2 TEIXER
Shy P B v ] 3 ek S e R A S TR AN L B A WA DL T R R AR BN AR K
M) 7% e 15 5 A B & S (ID) P2 b 25 84 (1S) L 283 38 35 P (TA) A5 BAL K- (TL) W AL 7K 7 (UL LB
THGD I, Q1 KT R & FIBEBCECRAE s 77 M 45 84 2 58 =Mk 7 (5 GDP L R AIE 5 38 3 38 i
SR N s HLRR A 5 15 B AL /K2R FH R 45 A f R AE 5 348 Ak 7K P R FH 3 A2 Ak 3R R AE 5 BT - TR FH I
Y5 GDP e EAE.
4.3 HEEKIIE5IEF
S AR 2 i g A 0 R L AR AR (3R 5) . LM AR 56 L SAR Al SEM BRI p (¥ B R E ST
SAR il SEM # 8 ¥5 A] 3647 J5 2243 A1, 113X P A B A2 SDM B R B R ik 0 X, 77 2 ik — 2D K 55 SDM A A
A LB SAR 3 SEM 271 Wald F1 LR £330 ¥ 7E 126 7KF 1l o i 2 Ph R 55, Sicii 48 SDM AR AL ]
PIE ALK SAR 3% SEM B 4 J5 3% . 5% 5 , Hausman 28 106,74, 76 1% 5 2E P 7K S T 46 46 6 HLARCN 1 5 {8
B e 3 [ Ak I R TR 2 b L AR F 9 R P I R RO A s i) A e AR R
x5 BEKK
Tab. 5 Model test

A6 58 415 b 5y i St pMH A6 56 45 A K 56 7 ¥ SitE pMH

LM #; 5 Robust LM no test spatial lag 20.703  0.000 LR ¥ 56 LR test spatial lag 17.230  0.008

Robust LM no test spatial error  65.896  0.000 LR test lag spatial error 17.930  0.006

Wald #:58 Wald test spatial lag 17.470  0.008 | Hausman ;45 Hausman test 106.740  0.000
Wald test spatial error 18.190  0.006

4.4 HITERSH

75 L B AR R I A A [ U R RO B T A S A% 52 W DR 2K 0 g Joi o i JR 1Y 300 B A0 RS 2 () A% 1 A T
I3, LR 6. B

CI BT 2 Ji J B T 3 Jol v o R AR A% 00 3R, LR RN OR 0.04 1, AR N 2 0,060 SN h 0,101,
WTE 170 B9 /KFF B3 AR B ATH K P B9 4 w8 A AT LU SR A b 11 o 5T ik K i, s 23 2o Uit 2800 AR 4R T
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b T R SO R Je ) Rl ) R DR A T R RE 0 B R R A A b 8 S 4 I A R BT R S £
HEAS A T BRI HE L Ain bR 7 Ml e R ) A g R B AT S B A2 R AR L BB B A L R N
FR 2200 25 R OSSR GR L 4030 M T AR BE 0 25 B4R L B 40 e R R

(2 7 M 45 ¥ 3 00T 2 B0 5 O T ) A5 8 5 A 97, 3 W7l 45 R ) A s v B A e LAY B Y
1) S8 o {EL AT 408 3 e T LA S 3 1) B i 1 R0 i PR A T A e 5 A A T LR Bl ol S e v e
I Ml R R SRR i 2 g 5 AR Ml A R B8 DA (AT w5 T G Al 1) AT 3 IX % R% L S ELAR I
T PR 7 B AN T e R K A

(3R B ALK - 14 L4 A0 38 O IE L R W AR 4R AR R A KT 100 RE 98 fie A b s o o kR AR
0.027 V6. 18] 45 80N . 75 0 B 3% WS 3t 1A 7K P B vy 6T 4608 3l 7 v Joi o i G 7 A ) A B A58 g™ B

(A S 7K ST 18 800 T 422 00 RTS8 147 8 38 O T RBELA K P B 4 8 104, T AR BE A 3tb i

Jo R % JE R R 0,169 %6, X 4183w b T 7R 5 R kR B 0.080 Y6 Y s H N L BRI i F] 0,245, TEFT A TR FE H Ak
IO e AT U A 7K P S B TR 8 T R R 1 i K B )

(5) BERF T F00XF B Yl 3 3 5Tk i Joe B A OCBEEAE T o B 000 T 422 000 S A8 147 Yk 325 2R T L RO 7K
SIA E 0,128 , 3 W BURF T 150 %5 A b e 4 305 Hb i vy ot ek & e 24 B B A .

x6 DB
Tab. 6 Decomposition effect
AR (DM (2 fi) B2 i O RAR | AR (D A (2 i) 320 (3) BBz
1D 0.041* ** (11.80) 0.060* * * (8.92) 0.101*** (14.78)|| IL 0.027* * * (7.20) —0.060" * * (—7.16) —0.033" * * (—3.64)

IS 0.097* **(9.01)  —0.049* * (—2.28) 0.048* * (2.28) UL  0.165** * (11.75) 0.080* * * (3.23) 0.245* * * (9.35)
TA —0.018" * * (—3.71) 0.030" * * (2.61) 0.012€0.99) GI 0.070" * " (8.26) 0.057 " * * (3.08) 0.128" * * (6.16)
VE L A BIERAE 10% 5% A LG IKE .
4.5 TREERR
R PR AE RIS 25 38 B AT S L SR P BB A A R A 8 T A P AT AR AR MR A I (R 7)) 46
7R 5 R0 b 3 AR 3 AR R R L, 25 8 Y R AR ) AR R SN Y R O ) A AR AN R, R W
I R B B AR M L 2598 T &g,

F7 BEMEKR
Tab. 7 Robustness test

A5 i (D) FLEERON (2) [A] BRI (3) BBk A5 i (1) LR (2) (A BN (3) BRI

ID  0.052* * " (14.37) 0.139" " * (3.27)  0.191" " * (4.49) IL 0.0177 " " (4.41) —0.219" " " (—3.73) —0.201" " * (—3.39)

IS 0.079* * " (6.83)  —0.048(—0.51) 0.031(0.35) UL 0.144" " * (9.83) 0.343" * (2.35) 0.487 " * * (3.32)

TA  —0.021" ** (—3.90) 0.075(1.41) 0.053(1.01) GI 0.063" " " (6.49) 0.133(1.54) 0.197* * (2.22)

W IR RAE 5% . 1% A 0.1 % B /K E B3

5 HitHEW
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(2) AR M X 22 S AR R A 1 Ui DX 3 P M T 22 57 JR 2 /D o 0 DX 080 P ML T 2 5 A 3 W 4 /D o AL R i A
BT O A M DX 2 S 1 SR R b, DX R] 22 S 9 DT Bk e K HLIEAE DT R, DXCI N 25 S 1Y STk A/ BB 7EREAI.
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Spatio-temporal dynamic evolution and spillover effects of high-quality development
in the Yellow River Basin

——Based on data analysis of 61 cities in 9 provinces
Yang Yuzhen, Yan Jiaxiao
(School of Business, Henan Normal University, Xinxiang 453007, China)

Abstract: Based on the Five Concepts for Development, the entropy TOPSIS method was used to calculate the high-
quality development level of 61 cities in 9 provinces in the Yellow River Basin from 2010 to 2019. Dagum Gini coefficient is used
to reveal regional differences and their sources. Combining spatial Markov chain and spatial Dubin model, this paper discusses
the spatial dynamic evolution process, club convergence characteristics and spatial spillover effect of urban high-quality develop-
ment, The results show that: (1) The high-quality development of cities in the Yellow River Basin increases with time, but the
high-quality development of the upper and middle reaches needs to be further improved; In terms of spatial distribution, it is
higher in the lower reaches than in the upper and middle reaches, and higher in provincial capitals than in surrounding cities. A-
mong the sources of regional differences. the contribution of regional differences is the biggest and is expanding. (2) The spatial
Markov chain analysis proves the existence of the spillover effect of high-quality development space in each city, and the im-
provement of neighborhood environment level does not pull the low-level clubs significantly, but has a promotion effect on the
middle and low level clubs. Considering the spatial factors, the high-quality development of cities in the Yellow River Basin still
has stable club convergence, Matthew effect and stage characteristics. (3) The spatial spillover effect of high-quality develop-
ment in cities in the Yellow River Basin is significant. The level of urbanization is an important driving force, government inter-
vention plays a key role, and innovation is the core element. It will promote the high-quality development of adjacent cities
through the spatial spillover brought by the "demonstration effect". Based on the empirical results, this paper puts forward
some development suggestions to strengthen regional strategic cooperation, give full play to the radiation driving role of provin-

cial capital cities, and optimize the urban spatial spillover effect.

Keywords: Yellow River Basin; high-quality development; space Markov chain; spatial Durbin model
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