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Abstract

High-quality development is the primary task of comprehensively building a modern socialist coun-
try. Education, science and technology, and human resources are the basic and strategic support for
Chinese-style modernization. Based on the requirements of high-quality development, this paper
discusses the importance of scientific and technological talents to the economic development of
Chongqing, and evaluates the economic development level of 38 districts and counties in Chongqing
through cluster and principal component analysis using 15 indicators. The results show that the
contribution rate of R&D personnel to Chongqing’s economic growth fluctuates from 2010 to 2021,
reaching a peak of 61.55% in 2021. There are significant differences in the level of economic devel-
opment among Chongqing’s districts and counties. Seven districts and counties, such as Yuzhong
District, are relatively developed, eight districts and counties, such as Changshou District, have cer-
tain potential, and twenty-three districts and counties, such as Chengkou County, are relatively lag-
ging behind. After selecting the three main components and according to this ranking, the economic
development of each district and county is obtained, in which Yubei, Wanzhou and Jiangjin lead,
Wuxi and Chengkou lag behind, and the industry of Changshou District is particularly prominent.
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Table 1. Comprehensive evaluation system of economic development
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Table 2. 2009~2021 logarithm of economic growth factors in Chongqing
3 2. 2009~2021 FERHAFIEKBERWNHKE

4 Iny InK InH InT
2009 7.421 6.842 7.318 1.674
2010 7.580 6.993 7.343 1.773
2011 7.731 7.142 7.366 1.876
2012 7.859 7.231 7.377 1.983
2013 7.975 7.330 7.384 2.125
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2014 8.078 7.429 7.392 2.232
2015 8.183 7.523 7.401 2.280
2016 8.284 7.617 7.407 2.415
2017 8.373 7.699 7.406 2.580
2018 8.432 7.753 7.407 2.715
2019 8.493 7.807 7.410 2.777
2020 8.531 7.871 7.414 2.811
2021 8.612 7.950 7.407 3.008

{8 H 2009~2021 4F 5 PR T (1 22 GF 3G K AR SCE I HEAT 1 23 A, 49 2[R 7FE A
InY =-15.165+0.613In K +2.457InH +0.237InT (6)
MRAEEALE R, HE /RER? =0.999, BIEHE RER*=0.999, #HIAMITF 1, RIUNZBAIEE
R4F. F=3890, PIHIAEWHILT 0, VABHLRMERIALFERE . HHMRBEA K B3 RECH 0.613, —fi%
ANIGEAR H [HHRECH 2457, BHEAA T B RECH 0.237,
PRAE S PR BE 7T LLTE 6 2010~2021 AR FE R AR P~ RE, PIRBEA, —MATTHEA, BHLAAHIF
WEE, SHPrdEm A L.
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Figure 1. Chongging economic growth factor growth rate
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Table 3. Chongging economic growth factor contribution rate (%)

3. EARAMAFIEKERTTRE (%)

T K Tk H TTik % T STk
2010 57.76 35.516 14.28
2011 60.23 34.299 15.72
2012 41.89 20.710 19.56
2013 51.70 14.607 29.51
2014 58.53 17.478 24.54
2015 55.14 20.415 10.66
2016 56.59 13.312 32.12
2017 55.92 —1.593 45.64
2018 56.27 4.940 57.32
2019 54.61 9.407 23.79
2020 102.97 27.817 21.04
2021 59.95 —20.033 61.55

BHEAA1E 2010~2013 4F[E] % H KT AT KK TTt B BT, JEP4E T %4 10.66%. 2016~2020
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AWZEN T —E M. 2021 FFAL TRAB R, mRRIp A fELHE . BTE%. LTARSESH T
WHARGEN T Z R XL SRR TR R, MR AWk T HLE SR, Fithx B
B [ R HEE N A X6 22 55 36 K TRk R 458 1
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Figure 2. Hierachical clustering plot districts and counties
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Table 4. The clustering results are sorted into three categories
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5 &1, KMO fE4 0.783, KT 05, fF& KMO FEEFRHE[9], RILiZIBik RiES R
Bro I H ERR R BRI B KG56 45 5L o B M8 0.000, /NTEEMIKF 0.05, B4 HFEM, EIAK
FHOR R B FEA R B A6 R, AR BRI AR OCVER SR, FIREUE BB & A 3 o b

DOI: 10.12677/aam.2025.141030 296 N H it e


https://doi.org/10.12677/aam.2025.141030

Wy, T2 %

Table 5. KMO and Bartlett sphericity test
Fz 5. KMO B 4FFI4FEk B 10

KMO HUFfd D) 1 B4 0.783
ERARTT 678.176
ELRERIRFERIE RS 6: SN0 105
BE 0.000

A R BT R LR K77 Zo0ikR 5 Rt 77 Z otk R 552155 6.

Table 6. The eigenvalues, variance contribution rate and variance cumulative rate of the principal components in the table

6. EMTEMWHEE . FETMERURFER TR

FFAEAE TTRRR RitimkR
F1 7.859 0.5239 0.5239
F2 3.337 0.2225 0.7464
Fs 1.086 0.0724 0.8188

IR 6, HEM N3N, HETTHE )N 81.88%, BRI xit/EA (S Er) 81.88%., HT 3P F
By Bt kR 2k F| 80% LA, PRI ASCEECET 3 N ERSY, FELL Fr, Fo 1 Fs 20 BIACERT 3 D R
43[10]. [AIAS 15 21 32 oy B R an % 7.

Table 7. Principal component load matrix

T ERSHITIER

F1 F2 Fs3

F— el E (X1) 0.0353 0.495 0.0662

H Pl RE(X) 0.2703 0.1491 0.3381
5=l R E (Xa) 0.3213 -0.1958 -0.1003
EF T E (Xa) 0.2768 0.0595 -0.0387
PRARIKSZ HH (Xs) -0.0961 0.451 -0.2926
HH S (Xe) 0.2973 0.2444 -0.1913
PA S (X) 0.3152 0.1697 -0.0083
WA N E LR 2 A (X) 0.2736 0.2212 —0.3448
BANIEARN R (Xo) 0.2893 -0.1841 -0.0268

TV AEUETH 2 5 5 (Xo) 0.091 0.2586 0.729
2 B i - BA(X ) 0.3176 -0.1707 -0.0754
HEBI(X12) 0.2798 -0.0259 0.0937
SR K (X13) 0.2448 -0.2909 -0.1203
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SRR Y 37 H (X1a) 0.2604 0.28 -0.0897
A JE B NI T] SCRCUN (X1s) 0.2744 -0.2375 0.2438

I AT, AT AR S A Rk
F, =0.0353X, +0.2703X , +0.3213X , +--- + 0.2448 X, + 0.2604X ,, + 0.274X,
F, = 0.495X, +0.1491X, —0.1958X , +---—0.2909 X, , +0.28X ,, —0.2375X @
F, =0.0662X, +0.338X, —0.1003X , +---—0.1203X ; —0.0897 X, +0.2438X

WM BT FE AT UG 58— TR = ME . @FLEME . A S PASOH
TAENUEFEARN G A2l St TEAAL BER . A E R ASZRCON 8 MEbs B EGHERCKR,
HAER T A ORTT ZE0THREE, R 52.39%, 1Z L RUMATL 1M X BAA L BE R ROIRIL, T8 ONSRE
SV T BT HEPEME . RMOKSC I SRR Ak SRR AT S A B R,
RS T2 BRI SRR L SRR I e AR, T DUE SORBERRAEHE IR 7o 28 = R AE 2R — 7
SVE BN EAERSAAE L TR B B R B A EROR, JCHGR DAV REIRTE s B, ik 0.729,
AT B B2 X B Tl A AR SR a3, T B SO TR A R 7 b It s R 4% X B K 2R 5 22 5
ICFREAT VA

RAE AR (T) AT R & X B — B, BEFMHESE . B E R BB DUE 27 G0
I, PRI TR B EOINBUOR SR G455, FREEAT EEBL[11] e BAR RO BT ZE TRk o = A E e 7
ZETTHRFR I L AR VA AT AU &, A1 & X B LG5 IBgEa -

_ 05239 F+ 0.2225 F,+ 0.0724 :
0.8188 0.8188 0.8188

R E R A X B AR 1570 KA Wk 8.
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Table 8. The principal component scores and rankings of economic indicators in Chongging districts and counties

8 ERMXBZFIETERT T LR

F1 F2 Fs F H4
b 7.4499 -0.4041 -1.6337 45125 1
JiMIX 4.0019 3.4609 -0.693 3.4397 2
TLEEX 3.6081 3.6359 0.8279 3.3698 3
R IX 3.1699 2.1526 1.9432 2.785 4
NI X 47862 -1.478 -0.2121 2.642 5
AKX 2.3586 1.3348 0.0452 1.8759 6
LABX 4.6144 —4.1888 0.1081 1.8238 7
T X 4.5389 —5.2232 —0.2492 1.4628 8
FF X 1.2379 2.7356 -1.6642 1.3883 9
AKX 1.2418 1.9662 0.1589 1.3429 10
WERILX 2.4953 -1.6998 -0.5212 1.0886 11
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Figure 3. Composition dual infographic of Chongqing by district and county
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F—, BHEAATE 2010~2013 4F [0} 8 K A58 K M DTk 208 4 B, A N 10.66%. 1E
2016~2020 “F 2T GRS, BHZ 2021 FikFHRE, K 61.55%.
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