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Abstract

Starting from the new development concept, this paper forms a high-quality economic development
index system from five aspects: innovative development, coordinate development, green develop-
ment, open development and shared development. Using factor analysis and cluster analysis, this
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paper comprehensively analyzes and evaluates the high-quality economic development level of Hu-
nan Province by collecting 12 index data from 14 prefectures and cities in Hunan Province in 2020.
The results of assessment show that there are regional development differences in the high-quality
economic development of Hunan Province. The high-quality economic development of Changsha,
Zhuzhou and Xiangtan is the best, followed by the northern and southern parts of Hunan Province,
and again mainly the western part of Hunan Province.
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Table 1. Evaluation index system of high-quality economic development level in Hunan Province
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Table 2. Data of 12 indicators in 14 prefectures and cities of Hunan Province after positive and standardized processing in
2020

= 2. 2020 FFiHAAE 14 NN 12 NMERREEE E R U AR ER AL IR E R IR

T X1 X2 X3 X4 Xs Xe X7 Xg Xg X10 X1 X12

Kb 340 194 253 -155 156 007 -080 216 314 -094 247 -0.87
RN T 022 163 142 006 -090 014 041 -047 016 -067 0.82 048
MEW -018 142 075 -088 -025 -1.01 015 056 0.6 -093 1.05 -0.74
T -0.09 010 -0.24 -103 -020 -0.01 052 006 017 -055 -021 -1.25
#RFHH -0.15 -079 -0.44 037 -0.88 059 059 066 -060 040 -0.90 -—1.09
EfW -018 018 039 -024 -091 -1.82 069 043 -041 -082 079 155
Wi -021 -015 -0.05 -041 -016 -011 116 -0.79 011 -055 047 -0.59
REHW -061 -1.18 -049 124 037 128 -178 -1.26 -072 131 -0.80 -—1.44
P -023 -047 -061 -1.18 070 028 -057 014 -059 -013 -039 101
MM -032 -053 045 0.09 117 -011 195 1.02 050 -0.34 -017 0.29
A -032 -049 -095 -030 041 076 -1.33 021 006 017 -0.69 1.27
e -035 -054 -093 166 08 086 -079 -145 -076 0.65 -0.82 0.66
M -038 -016 -095 071 044 -196 -0.18 006 -042 -024 -053 083
WPEMN 060 -1.26 -058 146 222 118 -0.02 -132 -0.81 264 -1.09 -0.11

3.1.2. IBFRENM R

B SPSS24 Xt # 2 (%WEIEAT KMO K56 A1 Bartlett BRAEFER K . #5645 5 W3 3.

A2 3 AT LAE H, B0 M B2 B RE R R R BE AR 50 Ge 1 i P =0.000 (<0.05), H. KMO =0.645 (>0.5),
VLA AR SCATIE AR S5 A (R 7 2 M R %Atk RIS A3 B A DG RBUE R R, B8 2 AR R AE o
gr b, EHAR EIE A R AT
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Table 3. KMO and Bartlett test
Fz 3. KMO FnE4FF4F4a58

KMO BUREI& ) 7 = 3 0.645
IR TT 124.505
CLRE IR BRI P Ao 5 H 66
BEM 0.000

313 FERTARME
F I8 BT A T 85% M IR MR B =8 7, $RELE: L% 4.

Table 4. Explanation of total variance
T4 RPHERE

X P AEfE il e B4 > g A
ERT p - o S
FFIEAE FEETH KM% it FEETH 2H%
1 6.299 52.492 52.492 5.092 42.432 42.432
2 1.904 15.865 68.357 1.954 16.286 58.718
3 1.272 10.602 78.959 1.845 15.372 74.09
4 0.85 7.086 86.046 1.435 11.956 86.046

%A 8K, RETUANERT, B ZETRE 86.05%, Ui BRE T BAREHE KRB B, TEE
4, FI=EANRMEEHRT 1, HPE AR N 6.299. BAREE — MUK IEE /N T 1, H25 1 i
I, 0] LA IR U AR B AT AE 2 IR ZR VR 159 2% A T 7 177 Z 0T#k % 70 51 A 52.492% . 15.865%-
10.602%-. 7.086%, 7F )5 Z STERZF A1) & Eb2r )4 0.61. 0.184. 0.123. 0.082. KA SCKs A YA E K
THRAEK 12 MR-
3.1.4. e RRMRYERMNE TS

NTEARE PRI E CEIERE, R ZENE. R amMaRNE 5.

Table 5. Factor load matrix after rotation

5. heR RRIRE TR

FHF

1 2 3 4
LRI R 0.846 0.360 0.162 0.177
REERA S A LT S W 0.914 0.082 -0.150 -0.201
WK 0.957 0.015 -0.122 0.122
W 2 N3] RN L -0.589 —0.462 0.377 0.035
G N A S T AN 0.121 0.906 0.193 -0.072
B LA b Tl Ak 25 A R IR FE L -0.266 -0.088 0.576 0.613
R IX SR R 0.001 -0.140 -0.907 0.055
H#EH O Z/GDP 0.553 0.585 -0.370 -0.001
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SEBRF AR B 0.817 0.459 -0.014 0.202

— MR AL S H/GDP —0.551 -0.425 0.521 0.347
N5 XA = S E 0.944 0.148 -0.186 -0.089
WEHE IR R -0.163 0.018 0.066 -0.891

1 5 e Ja 1 B3 FE R AT 45, R IUR 55— A R T MRERE BRSO A I TR S
AR, BT AR AR R KT, BRI RT iy 4 R B PR R R R s BRI AN E sy
FRRERLIORN S — e A FE TN « 33t O E1/GDP S48 &, W] iy &4 AFF UL R 75 FREUEE =N F Rk

5> FEMRRAAR DL _E T ARG eI AR SR &, Al ap O R R IR 7 RIS IS E s
BRBWBE IR RS E, WA RER T
WA AT LA Y, Ao bR A 2 5 A8 B R = R 2 (R AE R G, Horhdl 2 A 35 m] SCRC RN B
RN LI S IGDP 55— M5 E N IR UG OC R, MHOCIEIIPE 0.5 Aihh . MR E Ik
b 28 5 58 DU 2 IR SR DG PR, SR B T 0.891, 1 BH IR EE B A I Ml e bl v 0 Ik T A = R e e A T
DRCM o [FII, ERX S A R S = R TR SO SRR, SR T X SR AT o R LRSI T 4k
R . HAbAREAL 2 5 BFRRAE T K7 B SR IEA R AR 58, Ao IS LU, X bRl 2 5 1)
e A — 2SS EME
MRAE% 5 HEALEHFR TR T
X, =0.846F, +0.36F, +0.162F, + 0.177F
X, =0.914F, +0.082F, — 0.15F, —0.201F o
X,, =—0.163F, + 0.018F, + 0.066F, — 0.891F

NIRRT AES LW T ERAS5, #EmE IO SRS LR A, R T T T ES &
ERTFIIE 2 ZEGERE, W& 6 Frn.

Table 6. Factor score coefficient matrix

= 6. AT S0 REIER

FHT

1 2 3 4
LR B IE R 0.2 0.035 -0.202 0.071
BEEHAR I AL ST H 0.284 -0.228 -0.103 -0.188
WAL K 0.298 -0.263 -0.059 0.048
I EY NS EI A PN 0.003 -0.212 -0.182 -0.063
GG ON AP S T UL PN -0.197 0.67 -0.112 -0.015
FUBLLA_E b Al 255 BE RV #6 5 (T MEFR ) 0.011 -0.037 0.219 -0.358
HERX SR % -0.126 -0.043 0.643 0.242
Bk 1 A 4/GDP —0.055 0.326 0.201 0.105
SEBRF FH R B 0.125 0.139 -0.059 0.144
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— A LIRS 3 H/GDP 0.006 -0.171 -0.215 0.149
N FIH X A 7= Sl 0.258 -0.17 -0.052 -0.087
IR Al R -0.022 0.036 0.226 0.7

R R 719 7 REH L 6, B3 ER TR THEAZERRIAAW T
F, =0.2X, +0.284X, +0.298X, +---+0.258X,, —0.022X,

F, =0.035X, —0.228X, —0.263X, +---—0.17X,, + 0.036 X , @

F, =0.071X, —0.188X, +0.048X, +---—0.087 X, + 0.7X,,

3.15 HZAEFBY
5T E N RA RN E A AT R E R B ST RGN
F =(52.492F, +15.865F, +10.602F, + 7.086F, ) /86.046. 4)

FR TR HA MRS PR AT ARG N TR R R 7 Pos.

Table 7. Ranking of public factor scores and comprehensive factor scores of 14 prefectures and cities in Hunan Province

7. HEE 4 MNTHEAREFRIMNEEEFEIEAHE

ZanT BIFTH A R R FHIBUK e S HER R
i 25 4 25 He4 (C¥ix He4 (C¥ix He4 (C¥ix 4
Kb 2.047 1 2.661 1 1.337 1 0.910 4 0.783 5
R 0.480 2 1.316 2 -1.536 13 0.079 7 —0.599 10
R T 0.363 3 0.870 3 -0.340 11 -0.764 9 -0.135 8
1 BH T -0.075 4 -0.154 6 0.314 6 -0.985 13 0.999 3
BRBH T -0.412 12 -0.659 11 -0.128 9 -0.793 10 1.344 1
T BH T -0.153 6 0.398 4 -0.771 12 —0.879 11 -1.776 14
AR -0.156 8 -0.050 5 -0.247 10 -0.982 12 0.498 6
KR AT -0.163 9 -0.714 13 -0.062 8 1.541 1 1.140 2
4 PR T -0.156 7 -0.507 7 0.958 3 0.310 6 —0.749 11
M T -0.329 10 -0.680 12 1.227 2 -1.432 14 0.434 7
TR T -0.107 5 —0.559 9 0.894 4 1.001 3 -0.790 12
P -0.332 11 -0.781 14 0.075 7 1.412 2 -0.521 9
R -0.450 13 -0.621 10 0.415 5 -0.212 8 -1.467 13
WHPE N -0.555 14 -0.520 8 -2.135 14 0.704 5 0.839 4

a7, WRAR SN IERG Ao ol AL, R KRR RERT 0, HeM iy~ 0. &
T R R K BRI 7 PR T ERBHT . T AT TG O,  [RIN CE A BT b 14 A Je g T
W IR R -, 5 DT AR U BB, BIELAIREUCE . BHEABORSH — ARSI 2
NBTR] SRR B BSOSO — R A SRRSO S5 07 T AN K BEAE . A, AN [ B3 T A6 AN [R] (477 T A e
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TEOUAS—HE, AR T A QIR DR A2k GO THAFEAN L, TR T RS 0T, A RH T2 A2 T T8
LRETTI, AR TTRAE SR OIS E I, PG AT R R TT 155 -

MZE DR 9 S X 3t i B8 A PR DL AT 20 A R 0«

BT AERSHT A R T, 50 KT 0 AR PRI WS AT AHER T, ivb
AR T RIS T 0 =7, D0 TS T 220 T v i A PR KT FD e U A5 3 T £ 60 A R A 42 3 DD AH 5K
QUBT P 715 0 BURHA KR . AR MEMIT . 5k MET.

BT AETFTBOR D5 T, VDRI 11755 7 15 7 Bm HAS /329K T 0, A3 BURMITE M < KN
W4 7 7, HP R s ARITE M . SN T Sk R R 7150 B 1370 B 2 Tk X S ML A
6 i, EATHIAG KT 0, MAF 73 SRR I MR A B T o KRG 25 3t H i3 i) 36 2 e DR 14520 16 DL AT AL,
TR B AR BT A% 7 1, 53 SR AR AR PR T A2 2 IR T A B T

ZiLEpTd, KIPATE e R AR AT I, JCHAE R O AT TBOA R T T, [ I A 7 i R
TS o FLUGRPRIN T AR T, A R KT R AR A2 W g 4 PO A ORI PG M SR T« P T A B T 45

3.2. KL

FER TG, it irillf A 14 DN iR s R R R ZE RGO, XA 14 Mt
MITTEAT RGUEE, WIELEEGE RGO 14 SN TR 9P R R E 1 s,

i R R E
EFGERERRAAE
0 5 10 15 20 25
| | | | 1

AT 7
i T 9]
BT 61—
kR Fh 8

B 4
KM 1M
MR 117 10—

>

T 12—
SR 5

HJ il 13—
P 14—
7S 2

E T 3
B2 1

Figure 1. Cluster pedigree obtained from comprehensive factor scores of 14 prefectures and cities
B 1. R 14 M T EEE TSI FRNRIERE

WAL 1R RESE], SBRE T =28, " 14 MR 2. p R4 Rk 8 fir.
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Table 8. Classification results of 14 prefectures and cities in Hunan Province

8. MiEE 14 MHMNH S RER

) HBZJ T M A4 PR

FR Kb

e S BT I T

EEES AT SRR BT SRS R A T
CHILES MRS PR HRRH T 2T P

M 8 IR R LR, B4 14 MM TR NP2, H&E KM R REAEER, Y
SREERIE TN, [R5 20 R A 20T T R R XK R 2 R L, KRR 48 5 R R A T
FLUH FE 4 B AL R S X AT . AR PHTTSE, PR R BRI R A VIR T . MR T

N BRI b TR TR S K R RS L, NSRS R S 0 B T XN R 14
ASHUN T AT RS, W& 2~5.

AHIF S A T =2 S rr U, DUNE SRS R B0 KA DA 35 72 e o o SR B
P2 fiPE 3, M 4 FIFE 5 43285, X RN UERE T R R A A, R & bRt i,
BA— @b g L.

3 IR BB R 1 1 R
EFRENERREAS
0 ? 1I0 1I5 2I0 2|5

End il 9
TG 14—
JM 1T 11—
HBA 5

e 10—
kK Fhli 81—
BT 13—

>—

T 12—
A RH 4
A 7

AT 6—
PRy 2

IR 33—
Kevb i 1

Figure 2. Cluster pedigree obtained from the score of innovation coordinated development factor

2. REBEQHALXREFEN BRI RAERE
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£ IR B2 1) 1 R
EFRENERREES
0 5 10 15 20 25
1 1 1 1 1
) 9
KM 11
Kbl 11—
I 10—
g B 4
Il 13—
W 3
>
A 7
HB R 5
fi S 8—
ixtain 12—
e 6
R 2 J
WG 14

Figure 3. Cluster pedigree obtained from the score of open development factor
El 3. RIBAMEREAFEIBEHHNRALIERE

i IR IR R R I 1 2R TR
EFRENEERAMAS
0 5 10 15 20 25
1 1 1 ] ]
i 4
T 7
WHE 3
AR 5
e 61—
M 1T 10—
i 2F—
>
#i BT 9
k9] 13—
fie &0 8
ixiain 12
Kibili 11—
A T 11—
WP 14—

Figure 4. Cluster pedigree obtained from green development factor score

B4 RIEFELXRETEIFENREERE
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i P IR B BRI R A
EFFENERRRAS
0 5 10 15 20 25
| 1 | 1 |
a s 9
A 11—
He 2
LT 12—
buibiAs 3—
BT 6
HEH 13—
>
HFBANT 41—
fiESian) 8
HBBH T 5—
Kbl 1
HIPEM 14
AT 7—
MR T 10=—

Figure 5. Clustering pedigree obtained from shared development factor scores
E 5 MREAZLZRETFSIBINRIERE

RAE LA N P B R AR R 28T VA A5 m R E RSN, N MR 2T o Hr H
RIEREW, 22kgi W& 9 ik 10.

Table 9. Classification results of 14 prefectures and cities in Hunan Province according to the scores of innovation coordination
and open development factors

9. RI|BIFBAFF R L REFEIIMAEE 14 MM HIRER

Bl FRAR G IR R o) R TR & 53

F—K Kb IFET S KN KT MO
e WHETH . RN BEBATH . 2T

B EFATE . AR, BT WA WAET . AR RN T
J PRAGTT . 2RETT. SR AT, M. R

FhHE FRINTE . AR T

Table 10. Classification results of 14 prefectures and cities in Hunan Province according to the scores of green and shared
development factors

= 10, RI|BERMEAZLRETFSHIHREE 14 MMNHHELER

Fi HRAE 2R 05 f 7y RIS 2y

FR £ S LTI NI N A NS (ST VNI U NI P HRRHTT . Sk AT, TR
BK BRNTT S 2P 2T Kby WG AT A T
=K MEBHTE. RAETT. WA, FRRHTE. ERHTT. MEMITT  AEPHTT. AT BRI MMGTT. R
CHLES AT R
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M9 ATELVE Y, RIS TR QU AN A A R 5 R IR, W PR fl, QUFrRE as. [
WD T BT AT MM T AE T OS5 T R IS ARG, R WX L8l X AE XTSI I 75 5
B AN ST A LERL o AR, VD T AE QB PR AT U R R U5 T e, 2R BH TS KON
T MR AE TIOR3 T R DAL (B QT U IR A Uy e o it — 20 i

FEQLHT PRI, o3 EE A B sp AR S8 DU IX, TR T I8CA R 7 T F B rh KR AR 55 = 2R X, 3t
B KT 2 1t DXAE 3T DI IR AT TSOA D T A AR AN AR S 1 3K 3 g T ) e 4 O Jee IR AN Y40 1
KIEZ I SLAMX RGO A EE X, S G S RO R — BB R .

SRE T ML Kb T KM TN AE SR (A fR EUBCSE AT, DA BRI AR AR B AR
AR RFEER R RE 1o HRFHTI . SKEXFETT . M7 PR AE 3L R SR Oy T R BB, IR EAT AL & A T HERTR
AR R . A A SRR RS R M 5 T . YD T AR SR AL 2 e 5 Tl B R By, (K
WHEIL SR R IR ik — PNk, RWlr A R R RIS . AT . PG N AR 2% (5 R TT T R IR
H, EfE PRI R E.

PRUNTIT . SRR T 2R AR LR R T TR B S5 . WP L R . MBI T AE 3L Rk e Uy T R B
B o IR e X AR K P 7 TR R S, (BT — PR TR AR R K Y. R . R R . A
BT SRR MM T AE SR (5 R D5 TR DL P & o 2 BH TS KN T3S BRI IR T £k 2 % Jee g T 3 B
HHSE . XL AR T T i — 2B R, Rl AR AR, BREHT . RRMAERE R RS,
R X R PRI R R K

ERERNE, KOWASH M. TP st SEEIUATTHIL, 2R B 2R G KR KCT i ma )
Do TR MALT S IV AE SR (R R T R IR Y, (BTG ST BT WA AT UK SR BE T - BRI T
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