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Analysis of Competitiveness and Regional Coordinated Development
Strategies in Eastern China Based on Multi-model Integration
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Abstract : This study utilizes 2023 competitiveness evaluation data from eastern Chinese provinces to construct
a comprehensive assessment framework across four dimensions: economic, technological, social, and
ecological factors. Through entropy weighting for indicator prioritization, coupled coordination degree
modeling, and cluster analysis, the research quantitatively evaluates provincial performance rankings
while identifying regional development strengths and weaknesses. The findings reveal a "tripolar
leadership with tiered differentiation" pattern: Beijing, Jiangsu, and Shanghai excel in technological
innovation and economic strength but show inadequate ecological coordination; Guangdong and
Zhejiang demonstrate balanced industrial development yet face weak regional collaboration; Hebei
and Hainan grapple with dual pressures of developmental lag and ecological conservation. Policy
recommendations include deepening Yangtze River Delta/Guangdong—Hong Kong-—Macao Greater
Bay Area integration, promoting green industrial transformation, and optimizing innovation resource
allocation. Future challenges such as population aging and resource constraints are projected,
providing data—driven insights and decision—-making support for high—quality regional development.

Keywords : Eastern China; competitiveness evaluation; entropy weighting method; coupling coordination
degree; regional collaboration

5=

FEFEBIXAENBEEHROATIX, KIDSRIEAR K. RO SR R HEE 8 [ EH . DU =/, BR=ffntaag
SERWATHREAZ 0T, MAEE RIS AT 20234, X8 GDP Sbt 4 52% LA E, A¥) GDPiE10.8757T, Wik
BB (2.8% ) HEG. TERRBHID T, M Rl = R 5 XK R, SO FTE SRR R R TIX . RGP HLE
Gy, SEHEXIEHNR . SRR A ) B N

fEHEA:

KHE, BULFERREKFEFFR, RHEE;

WMER, BUZFERREKZFEFFR, AREE;

KEME, BULFERREEKFEFFR, RHES,

WA Bk, BOEFFR, NEHRE, FET B NEE SR,

036 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



ASCHIREZESE . BHE, A SESAETM AR, SRRMARE . G REERICRINTTTE:, WA 10 8 H i T RIS 51
B, RSl RES RIEAGENE, JHRREN — ESWFEEE. MR AR XSRS ek, MllEESHEOE, i
HHC = SR R R E SR L ORI, RN BI04, BRI a 005 EAb . PRI XA T R .

—. kR

(— ) EBRXEsR

] P X3 5 G T A R AR TP I PR R A L TR
R SHESHT=AT T, ERENRR AT, 2205 (2020) &7
TEUF - ke - B - GIETPUAERESE , JFR A RRGE SRR R R
SR RS (2019) BE—BE AL TOPSIS i,
HETF T AR R 22 ST I P, BT -, BReefess
(2021) FREHAAIES DEA Jik, fide 7 Z8abnieibin ¥,
FWF (2020) EHIZ RGN, RGBT RKBEH “&
BF - AT HREALE Y. SuE T, skAESE (2018) d@REASRITE
TSR =R Bl — 08" G5 AR SRR s
XIEE (2019) F5HIE N IS DKEUME (0 F B R, JfHe
R S Y,

(=) EvTEERR

B A0 X B 5 4 i 98 B R R SRR (MBS A B, R AR
FPEBIS R AR R N M SLE %k = AR, S Uy
Porter (1990) [ “Hhi AR WA 7 EZ W EMLH ™5 Florida
(2002) EHAEMERE, TRHAS LI EIHIER Y, %
#NZE E, Cooke 55 (2002) UESLF=2EHHA AN 354 1 O HE(E
95 Kresl fl Singh (1999) WEE 1 SEm -5 I EEERET A0
0 SEETTEE B, Anwar Al Sun (2015) s £ 4EEE AR
FRIGUE T QRS 6 RER, L7 R B IS A R e
%o,

(=) ARTBEXAEIF

B Y AMX S G T 9 BB R N SEAE I BLIG PR R . FE PI4E
BRBENTFN R R EE, AL SRS H7 = A2 B R TR
gt RSN FE 0 T G R R A EL . SR AT SEE T
o BUAMFFRAE KM IR A I 0 F e T A E AN
JE, ASCR N 2R A SR S, E AR R
BRSPS ca e

—. #iEkiRSTRAE

(—) &R

ARSI AP E AT 2023 AR TR E AR A 10 e 4 1T AL
#Yy , WMEARAB104 (1) &3, B e AP R YR
HIROTERR, A GDP, RHILFIFAUE . MR R A
BEHIARE  BlE i E RGO R RS TR AL, ot ORs
— . IR, BTSSRI T R RS

(=) BB E

L. B R e T S B AR

R R, WS 2023 4F R&D SRR TE B3 Ut
Bl NOIEEERIESNE, KRB TIPS IEAL L

) BIEAR:

Ry = 22 ;xm" = 182’500;198’200 =190,3504 (AR
(2) 2= 5L

190,844 -190,350
190,350

IEIEEE A5, MRZESS i HITE 1% DA, BURREAF G35,
2. TG — AP

LIPS NGiE i TP IV 25 /AW i R A s i

() ZErabrE A

ﬁ%?&‘ ‘XIOO%=O.26%<1% (A2

X o _
X, =———(H$47: J6—> Jigt A3
i 10, 000( ) (A=3)
B, JbstHi A GDP 200,278 56 — 20.0278 JI 7.
() FHERIRAR A
X . . . !
% = 10,000 (%hr: JITC —>1278) (At

B, Aestii R&D 437 4,410,019 77 7¢ — 441.00194Z7¢.

(3) B bR AR

i 10??00(%%"’ B Till A —Tik)

Biun, ALt BIE R 107,875 5 — 10.7875 1.

3. AR ST

KSR QR (U5 (2E ) T BT RGeS R (BRI,
BARARITT

() Bt A

(A=)

IOR =0, -0, (A6)

@) R A A
LowerBound = O, —k - IQR (A7)
UpperBound = Q, + k- IOR (A8

Hrp, b Risess, AUk =2 (CEERILS IR ;
O, NEE—TUAIEL (25% 30 ) o O W =PUAMEL (75% 43
fr /), IOR Oy W 4y fi BE; o R W OHE B H
g (0,0, = 210R) (O, +2I0R, +0)

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 037



HIRRIZIRAR . Fi%x SR | DATA SCIENCE TECHNOLOGY, METHODS AND APPLICATIONS

4 BRI
(1) IR REAEEL
T EUAM AL TE S IR IRAR (WAL GDP, LRl

BURSE) |, RAMEREN T B TR, AT
X —min (X ) ‘
x'= (24319

B max(X)—min(X)

Forf, X N ERGWIMIE,  min(X) Rl max(X) 555 %8 bR e
FEACR e AIMBE R KAE, xR RRIEAL S IR, A S™ K R
£ 10,17 XA,

(2) I EhRbRIELL

R TR MR S TR TR (A8 GDP gEFE. 2R
WREE ) |, SR MR E T, AR

, max(Y)—y e
=l .20
Y max(Y)—min(Y) (4320

Hep, YN BIGYE, min(Y)Fmax(Y) 533 bR e
FEA B AMEFI R KAE, v AARHEES R, HAE IR R
1E 10,11 XA,

=, REEIESM

(—) EFHERENRSHEEITN

RRGAE I IR R IO UM 22 2 ML B, ARl
FWwZE, IEHT 2RSSR I HA Aot
WFBRLGE B AbS AR R R, BT bR
L A AR RS T

L ORI A

ASCHETRIANE, ROMESWRIENE, MET &40 —%
TR 2 C AR PR AR A (D se TR R, EEETr . B
B ke ABSPRAERE, SRfrEXELGE GRS T, gL

K1 RBAHEEI NN EIRAR

HENE fERRE iy it
xi AF4 GDP JG IEM

BRI @) | et T 1zt ]
X FEUR R AT SR 5t Tl

X R&D ZHBI NGRS % IEFA]

RHEE @) | xRS A E
o BRI I Efi]

x BT B R A Tl

HERE @ | o EARERRBER % Tl
xBTS % e

X, A7 GDP FERE nikRIERE / e |

AEAIRIE () | xSRI BRI % Ef
i PRI S AL 23 % Il

2. LA A

(1) RS B

ASCR M RROEE TR, TR E SR 20U
RAEH R ZE R, W m2E . R BaT

O FfabrteE, AT

P=—t (ic19..n;j-12. m)
=i
o, Zy AR | MEOTES J TURRR LIOAREE; nAR
RAMEHG m REEIEREEG B AR E S S 1R E 1
M,
Qi EEER, AT

e, =~k Bin(F)

Hrr, € RS j BHSERIER k=1/In(n) HIA—HER
H, RUE e e01], K B =0, MREHERIE L, HE
Bin(#;)=0.

OIHERRE, AT

(AR

(2312

g, =1-¢, (A13)

Forpr, 8 R J TURIRIOE RRA, FURAT
TERFRR I S5 R AR
ST, AT
g
ijlgj
o, W RES J DUSFRIRARR, Do, (RFITIRRRE
LES Gl
@) USSR
i AT,

w,; = (A= 14)

AR PR BLATRANR 2 PR «
F2: BYFRESTE

HEME E FTHEAR
ZUFS 0.352 PYCE Y (3 S N ) SY U
FHE#EE | 0287 KRR et 2E F
HaRA 0.198 BT BRI R AR X 1
B S78: S 0.163 ERBR bR 2 SR

3. LRESEF TN

BT RO E IR FA BRI R, RSO RE 1048 it 7
ZRE TP AN W EMEIBGEI A MG, A
LU

S, =Z,-=1Wj'zij (A= 15)

Hofr, SAUERE I MM ETHY, W ERE J TR
BUEE, Zy RES T DEBE T TUSIRIORREE, m R
BEL

038 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



TSR B TR

#3: WERMAM G TN

He HIX A1 ESl S WAV REHFES A RAESS AR
1 Jextil 4.146205 1.547075 0.739692 2.099400 -0.239961
2 VLA 1.618884 0.360962 0.912538 -0.370521 0.715905
3 g 0.625250 1.662095 -0.223014 1.056982 -1.870813
4 Wil 0.606642 0.400731 -0.191488 0.083534 0.313865
5 JHRA 0.347815 -0.323597 0.943276 -0.645453 0.373589
6 R4 0.257978 -0.649022 0.148075 -0.419138 1.178062
7 A -0.862980 0.044897 -0.559259 -0.815009 0.466391
8 Fol -1.322285 -0.497902 0.013699 0.204913 -1.042995
9 IRy -2.476243 -1.340727 -0.747169 -0.455724 0.067376
10 bateE) -2.941266 ~1.204512 -1.036350 -0.738983 0.038579

MRS, RS ) B REM S et (4146
4r) AU, RS RARMEARET; 15, LESAM
e, AR TR S AR REARRE, RRE Sitakd
SRERM SESIG; WL TR WRER, JRRH S
ST RAEN G WIEERE S S, WA S RO
5o BV CSRTIGL BRI MR, BHRGET TR
KEMBR=,f, HBF0YRME. E 1) SuXEmnE,
HEHER L S RIS XIS 2) HESh R OAIHTHE; 3) Ltz 5
WAEH:, RIS IR X P S R AT, (3R AR AR R

(Z) BEhEEZISXER R

A DR A TR S — T 22 40 1 R S DI M i A TR Y 43
o7, ZITHRE T ISR S I BORRCRITPAE . Brilite
[LTAEE 2yt

1 A S TS

BT IRRCERREACEUR, SRR A o A BT (il 22 0%
(x) v FHE () o A (x) B (xy) TRGEFEICE, &
AU R & AT 32 B

() #EE (C) I

SR G A E R, AT

1/4
X,X,X,X,

C=4x :
(X +x, +x,+x,)

Hrfr, x, PR IAEERS, C RENRRGENI G,

@) e EL (T) 5

RAEL G RIBACE, RAMBERE (4550352, R
0.287., #£:0.198, E#:0.163) JIACRAI, AR

(AT 16)

4
r=2.,wx

i=1

(43£17)
ok, w, BAROERE, TRFESARRATRE.
Q) B E A (D) Ak
GO SRR, AT

p=yJc-T
Ho, DRI, B8 D RIS S

(A1)

2. I AL AT
ARSI TR &b R AR, A R AT T4 (o ORE  E
(C) . HREL (T) FIbHAE (D) ZEAMEEATEIRIR. A
BT A A PR AN Y BB R PO I BRI S 2R 4
W4,
Fd: RSB EIR GRS

X MG C PETRE T PR EE D SRS
Jexti 0.035904 1.183264 0.206115 LRI
bt 0.044308 0.507484 0.149951 PR
Wit 0.050740 0.204043 0.101750 B
gy 0.001694 0.793130 0.036651 W2
TRE 0.002340 0.339022 0.028168 TEELC
A 0.001949 0.221132 0.020762 TEELC
iEl 2 0.002976 0.085673 0.015968 FEHE
Tl 0.004212 0.045093 0.013781 N
bRy 0.000956 0.010107 0.003109 MR
WA 0.001449 0.005788 0.002896 S

BT S PR RERRN SR A5 5 (364, RESMIX =50
S b (D=0.206) FRLH (D=0.150) EICHEEE, (HAEE
W “ER R - 33HD) FHE; Wil (D=0.102) RAEWE, &
EACERE; FBETHAT RIS, BRI w1k
WET, b, WEEA CRUREEE o BEAIERL B0 - %
IR, B ZE AR . ORI R G E ) (Wdbnidas
VEHL) |, AEXERTEER GO (AL g ), J X 5Em
RERA (ANt Wi ) , g RO s — RS
et T AR C XIRHrRIGE ST, #ETHIT T AR C XIS R kT,

(=) EFRED RN IHAELOR]

AR K-means EHE, BTA5, B, He 4K
PURLEFES A AT 10 T4328, DARZR IXEUR R LA AR
HESUEE, NBERH R A

L T¢I LR

AT R K—means ZIEEL, DLRTSUREGETTHRIE
U (x) o BHE (xy) o S () L AR (x) PURZEEFRIEL
43 i NAS AL, R DR e SR IR AR AT A el e ™
HEIREAE AT A

(1) Hdifers

SR SRR AR, B SRR /AT i — 2t ;

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 039



HIRRIZIRAR . Fi%x SR | DATA SCIENCE TECHNOLOGY, METHODS AND APPLICATIONS

BB X e R, W5 10 MR AMEEES .

() FFAENIAL

NI E 4E FE AR W=[0.352,0.287,0.198,0.1637;
TR IRUREAS ], AT

)?:X@W (AF10)

b, R BRI, X RIS
SRR,
(3) BB
TR IR, AT
d(xy)=yX w(x-2)

(21D

Horh, xy APIABBHIEHERT R, w88 i MR AR,
d(xy) FIPAE IR .

(4) S

WA K-means FLLHEEERIMA /0 AT
IR

I B THRREAEI B RO AU

T B BT RIS E
RIS U0 ERS I ET <0.001 BE%AR 2001
(6) ZEUfE SHIIE

ORI :

I AR NI E i IR EA U 32, M K=3/), M@
SEJIAT (SSE ) TREdZ @S2, RIS INSEEaTRfE 238
S BRI

SRR :
E S Sl X BRREL
1 L 0.329967
1 Wit 0.372123
1 e 0.005153
1 WZRAE 0.254085
1 JHRE 0.427539
2 Ao 0.055500
2 R 0.244285
3 R 0.472324
3 bOE[=y 0.486802
3 WA 0.642333

WA ERBOINT (£56) PRI, G5 R BRI RS
YEFRH0.62 (>05) , RUITRAEEH DAL

2. BPREERS T

BT K-means RIEH B, KE R 108 BB H 3R
AREERNZR], WEE.

#6: BASUGR SRIBREINIE

ESl| (R Yy L EE A EleNs ] HTAEAE 2[5
1 B0 0.25-0.43 ZEWY - RO (39ME: Z&%F 127057, BHE10507) ST
2 2L 0.06-0.24 AR (LR S 48% ) WHAZA X
3 bE N AN 1} 0.47-0.64 AU (G >15nd 7 A) R

FF K—means 28, KB 10800 =2k R (£
Vo H—Z (EL B IR W) g, ZiF - RHEX
. BEIRBIEG AT, FELETEE L 78%; 28 (I,
PO ONRZOETTRL, BT, LRI B AR A8%, (RS
IS 35%; s (E, B B ) SAASEUR

D

o

=i

=

N

WAL SRR EE . R BRI T R IHEREER - X
DB — DGR R SR L

3. RIS

AFR T RE— IR AR R R LS WHESRE, W& TF
S0y, FHZATET . M CREEFIAERIRE A E B IS AT, 5

W, A LA A, I RRATR R R, T SORMIS AR RIS SR, 1T,
£ KA
at | GERE () FHRCOIRT (O Kb R () AR U )
07 | BT, MR | AR, IR R | AN (o, I | U (48%) , (DA R
r N A A <112
B | ek, OREMARS | BRI, (DR Eiﬁff“ BRI o pysstite, (AR
R, ) N - " R,
e e R T P S PG T S A
— — —
T | Set, UKERNE | ORI, (R A S filﬁj“m’ (5N s ki, (s 1k
TR | P e, KBRS | RN, (DR | R, (RN | S, A
Pe =N Yo% BTN LN 2 2 g A — b Y
| R, BcaR | O RS i myrrmiopyy | P ERCERTEE (665%) (2
b BT R
SRR, (RIB B el A, RS | \ ‘
o :‘ﬁgi‘ff* AR, ERGRETE gﬁjh?ﬁ”*ﬂ“ﬁ (RN | oo, (BASEIS R | Se0kR b, (B3 Ease

BT RA KRR, SRS Ui e AR
IRYEI, HE ARSI RIS SR B LT i [ BRI R
4l, RIEERAE SIRE; U AR, Set LA
AL W HAR” Bl X7, ISR A 51k AR

W RZAEE, Rk KIS Y 155 IR R RS
BB LG MAEME R WAL SR O, T R A ReR S
Fn i, RERSIATAIRABCR TRA, Ltz mis
¥, WRECRIEHB AL

n|
g op
%

bl

040 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



. BEREINS PR TRE

(—) BB

BT RIBOE . MG R R ITITE R, R
SRS, BEEEAME” BIRTEIGR, SR LT EORE: R
PRFEITTTE, A SR NS AL O I AR RS H ) Tt v s
&, KEMardbd =2 mrnt AR QUERrR, EIE TR %
BB MR M ke s Pl e b, 1iZR, WAEEE L g
AR ERIE SO, dunt, ERSEARATE
RS AW EL SR, WL, SR T R el
FERIFT S AA T, J7R, MR RS BB R s A VR D | 1 B
A, e, i TR SRR ORI AL, Ik
L R ROME A BUIC, TR SR T RIS [ B &
TR, Abat, BIEEYRmEE S g EEs, R L ILINE
FHETT AT, FFEESZRS IR AR SAMENLE], A= it
TSLAAspERR, DA AR SRR

243t

( =) RRBaETHI

BETHURAANT, REHIX AR T IGZ Ek k. AHZ5H
JTH, BRI (R, IR RERE 20% ) , 97Eh 0
ZELEMNE AL PR IEI b b 5™l A “IEIRIRIK + SRR
Y+ BRI (RRFFIEE IR ERIENLS; FRHAR L, K=1
MV T A5 30%, R T I A BE 55 REFERLE T
TAH LR + ERRI Y MK, ES RERLS RS B B
BUs SNERRESETTTE, @R L AEEIG S 51 5 fd 3 SU{ B ik
ITERENT R A0%, K= MAEnsissm Wit ], g “2
TLALTI + SRR (KR, HERE. PRELEIINGS
PR CG NSRS I, BR=f 5 SR AL GDP 2115 4.8
W, KEAROCSUSXEERAMAZE 35, HEd Wbyt
+ AR B KA BORSGET, ATEKR o F R EL
HUR B AL AT 60%, AIRIMATREE DR EEE
], s FE SR R A S I OSBRI 22 R 2, s B5 A
HESF 25> HHLH]

(1250, 5 . DRSS D PP S D (). Z80FHUE | 2020, 40(6): 34-42.

[21 B8t , XU . EETREEL TOPSIS B IRER A S S I AT (). Zet-5HR5R , 2019, (12): 56-59.
(3] Friede | 2ol G THAE DR S PHA P N OGS (). ST 514 , 2021, 40(1): 12-17.

(41 FE/ D BT R AT I EE G0 T B (T, R 535 L 2020, 37(18): 43-49.
(5] 3k4 | 288 RERITIIX 26 % Se D IN 22 S RFIE DT 5T (V). HUEERLE | 2018, 38(7): 1089-1097.

(6] XU Bt . BETF 2RI S IHIMAR KIEE 40 B9E 1. Z0F 5EERTTE | 2019, (7): 78-86.

[7]Porter, M.E. The Competitive Advantage of Nations[J]. Harvard Business Review, 1990, 68(2): 73-93.

[8]Anwar, S., & Sun, S. Regional Competitiveness: A Review of the Literature[J]. Journal of Regional Science, 2015, 55(1): 3-25.

[9]Cooke, P., & Clifton, N. Competitiveness and Innovation: The Role of Regional Clusters[]]. European Planning Studies, 2002, 10(2): 149-166.

[10]Kresl, P.K., & Singh, B. The Determinants of Urban Competitiveness: A Survey and Synthesis[J]. Urban Studies, 1999, 36(5-6): 961-981.

[11]Florida, R. The Rise of the Creative Class: And How It’ s Transforming Work, Leisure, Community and Everyday Life[M]. Basic Books, 2002.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 041



