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Abstract

With the increasing concern of environmental issues, people begin to think about the “population
size and structure change in each region”. This paper uses factor analysis and cluster analysis to
classify the population of each province and municipality directly under the Central Government.
In this paper, the factor analysis method is used to build a comprehensive scoring model, includ-
ing data standardization, factor extraction, naming and building a comprehensive model. This pa-
per will select 31 provinces (autonomous regions and municipalities) under the Central Govern-
ment data for factor analysis, through factor extraction combined with the cumulative contribu-
tion rate to determine five factors. Then the factor score formula (the relationship between the
extracted factor F and each index X) and the comprehensive model score formula (the relationship
between the comprehensive score Y and each index X) are obtained by calculation. Then the data
are substituted into the constructed comprehensive scoring model to get the comprehensive
scoring of each province and municipality directly under the Central Government and rank the
comprehensive scoring. Then, the K-means clustering method is used to cluster the comprehen-
sive scores of each city in one dimension, and the final result is that 31 provinces (autonomous re-
gions and municipalities) under the Central Government are divided into six categories.
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1. IRENX

HEH 20 thad 70 SEARLICR, Jol et RIAE B BOR, A5 AR mtitIAE 20, A
TR A2, (ER BURASEHE L RRE ZF R MR, EERE R 15200 5E AN AR
B—— N2 AL, SECT B RS I IR BOR . BIE XL HFEINAES), A E S5 i
RAIR, IRATCILORFFE — DEOVRERIRES, RN, ZRGE MR, BRI 1S AR B
N EVRLBN TV R A SRR R A DRk, XT8Nt S B T T A AR D, O N BRI
KREESEH KT TR B REEN, POVRERATE . WBUFN T A QX MIX 250, #EK
P SRE R AR RN FIATR o T 3 B 3R R R Z 5 8 (K BE AR B TR AEAR KR RE b Sk
THWHP AN LG ERERS E&([1]. B, N TR DN E AT — A2 AN DA Z5
IR R, FEHBREEAT .

2. ADRRKFETHH
21 BEFOEHALE

AICGERT 3L AE(BEX. BRET)EEHERE. BEAND. R EREEN R 19 MERR2],
HIF 2 AR ASE A N BN EN AL, AREEEXAF BN NIRRT AL Oy 1R br AT
REVHY, W B P FRP REAT R A ORI BRI P A 52, BIHEAT T B AL . AL
H AT O Z KRBT, AW ER:

z7-X-X
5
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Table 1. Explained total variance

* 1 WENERE

By WIREHF AR IS RIE PN
&it i Z % % &it T Z % %
1 6.978 36.724 36.724 6.978 36.724 36.724
2 4.365 22.973 59.698 4.365 22.973 59.698
3 1.675 8.814 68.512 1.675 8.814 68.512
4 1.451 7.639 76.151 1.451 7.639 76.151
5 1.044 5.497 81.649 1.044 5.497 81.649
6 0.850 4.472 86.120
7 0.772 4.064 90.184
8 0.450 2.369 92.553
9 0.421 2.214 94.767
10 0.310 1.632 96.399
11 0.226 1.191 97.590
12 0.175 0.922 98.512
13 0.099 0.522 99.034
14 0.083 0.434 99.468
15 0.051 0.271 99.739
16 0.025 0.132 99.872
17 0.013 0.068 99.939
18 0.011 0.055 99.994
19 0.001 0.006 100.000
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Figure 1. Scree plot
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Hi EEATULEAE 1, BT 4 57 5 BORMEE ELBUHIE, B F8ORT 5 2 JRRHIEE 212 P
gy, Kbise 5 N T RAHEE AT .

2.3. AFe#
5 AN RN HFERE DL 2.

Table 2. Composition matrix

= 2. ROEERE

Ipdi
1 2 3 4 5

Zscore: J& FOYH P KFHEE(L4F = 100) (X1) 0.106 0.403 -0.342 0.522 0.064
Zscore: FERHENOA(TIN) 0.970 0.084 —0.059 -0.084 -0.126
Zscore: 4xihax[fl E R A (1L TT) 0.911 0.045 -0.147 -0.110 0.132
Zscore: Hh J7 WAL — IR 3Z HH (14 7T) 0.926 -0.260 0.112 0.089 -0.028
Zscore: Hh J7 WAL — RIS (14 7T) 0.772 -0.437 0.217 0.210 0.156
Zscore: [ & G B B AR R HL(_ - 4F = 100) 0.044 -0.010 0.655 0.026 -0.568
Zscore: A¥JHAiERIK =TT 0.006 0.232 0.803 0.259 0.222
Zscore: 4% 75 NITH AFASBERGF G 0.239 -0.635 -0.057 0.352 -0.017
Zscore: N HT T 3 B TH AR (P 7 K) 0.237 0.368 -0.083 -0.388 0.575
Zscore: 15 N ORI BBEOF BIFERL A H(N) 0.011 0.931 —0.055 0.229 —0.064
Zscore: B+ N FU/NEPIGER A H(N) 0.109 0.880 0.106 0.320 -0.009
Zscore: 45175 NI & B B HIZER AR FU(N) 0.041 0.841 -0.168 0.252 —0.069
Zscore: 5 N U5 221V BIFE RS A B () 0.014 -0.840 -0.079 0.167 0.048
Zscore: P AN RO (ST 7K) 0.939 0.077 -0.119 -0.139 -0.170
Zscore: EBEIARAE(FT7K) 0.953 0.014 -0.122 -0.126 -0.142
Zscore: L X RS HLIEL(AS) 0.817 -0.041 0.155 0.283 0.200
Zscore: SCALIA SRR RH AN #E SR (L4 = 100) 0.112 0.380 0.503 -0.495 0.193
Zscore: A~ FLE ARG E () 0.703 0.370 -0.142 -0.349 -0.334
Zscore: MBI ARUBIT(ER) 0.805 -0.009 0.119 0.195 0.175

WRAE M FEFERATTLLE R, 55 1 ER TSR ESNIEMXK, HERFENDCIN) 2t
SE R (1L70) H7 ME— MR S (12 o) PANUAIRAE (T k) BERBEIRAIE (T 5K) +E X RS
PUREL () S SGB FH MO AE VR T GRE) 5 56— T AR A IEAOG R, [, 58 1 32087 2R 2
“H g BARFERIBORE KT .

% 2 LT 58+ ANCARI R BOPFERAE RN B0 NN P ERAE R (N KB A
H i R B AR A BN R BRI IEAR DS, S8R0 @S2 KO PR R AE B ON) R GRS R 1,
VIS 2 D7 R “HIEH0a B AR .

% 3 ERTHANBHAEHKECJT). [B5E B S s R (L 4F = 100) [ SO RS B 2R i
FER(EFE = 100)IX =M REA BRI IEASCHE, RIS 3 7 E EACR IS N DA A E KR 5

4 BT EESERHACHES(ESE = 100). &AM AILZBER(GR ) RIEAS, U]
84 ER 7 BUMRER i REARZTEARCT” .
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3. HEEMAOKRKFSH
3.1. AARRKTIEIR
T4 BTt e, [R50 RECE R T (L2 3):

Table 3. Factor score coefficient matrix

*= 3. ATFEIRNER

Bt
1 2 3 4 5
Zscore: J& ROYH P K-THE (L4 = 100) 0.015 0.092 -0.204 0.359 0.061
Zscore: SEREMENAGAN) 0.139 0.019 -0.035 -0.058 -0.121
Zscore: Axth4x[H E B # Bt (14 7T) 0.131 0.010 -0.088 -0.076 0.127
Zscore:  Hh J7 WAL — IR 3Z HH (14.7T) 0.133 -0.060 0.067 0.061 -0.026
Zscore:  Hh J7 WAL — RS U (14 7T) 0.111 -0.100 0.129 0.144 0.149
Zscore: [ & G B BN AR R B (- 4F = 100) 0.006 -0.002 0.391 0.018 -0.544
Zscore: A\¥JHAiERIK =TT 0.001 0.053 0.479 0.178 0.213
Zscore: B 5 ANAE ALALBERH(IFG) 0.034 -0.145 -0.034 0.243 -0.016
Zscore: N BSJ4 T A B AR (OF 75 K) 0.034 0.084 -0.049 -0.267 0.550
Zscore: 73 N AW BT STERS R HU(N) 0.002 0.213 -0.033 0.158 -0.061
Zscore: 73 N FUNE L RER(AN) 0.016 0.202 0.063 0.220 -0.008
Zscore: 73 A\ O P BOE R AR S(N) 0.006 0.193 -0.101 0.174 -0.066
Zscore: 73 N O s SR E IR AER(N) 0.002 -0.192 -0.047 0.115 0.046
Zscore: P AN RO E (ST 7K) 0.135 0.018 -0.071 -0.095 -0.163
Zscore: [EBEARNH(TT5K) 0.137 0.003 -0.073 -0.087 -0.136
Zscore: 1 X IR 5 WA EL(AN) 0.117 -0.009 0.093 0.195 0.191
Zscore: SUALIEIRSE R P A HR B (4 = 100) 0.016 0.087 0.300 -0.341 0.185
Zscore: A~ FLE ARG EL(A) 0.101 0.085 -0.085 -0.240 -0.320
Zscore: ACIMFEMURARUBIT(E) 0.115 -0.002 0.071 0.135 0.168
3.2. BEMEETFRES
HA &R TR T (WK 4):
Table 4. Factor score matrix
= 4. BEFIS75ER
X ¥ 1 H¥ 2 H¥ 3 HF 4 ¥ 5
JeRi -0.53378 -3.07595 —0.06804 1.95064 -0.57757
Foi i -0.83191 -1.77601 -0.32528 -0.12363 0.85638
Wb 0.88933 0.45285 -0.99481 0.04845 -0.10508
ISy —0.43616 0.06739 0.14063 -1.46393 -1.2815
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AT, IR

H

Continued
RERN=REDS -0.51039 —0.09906 —0.55142 -1.81878 0.48267
T -0.15251 —0.64568 -1.05877 -0.15436 —0.59993
AR -0.73837 -0.95075 -0.66925 -1.56342 0.83825
ERITE —0.45249 -0.75134 —0.43006 -1.46862 -0.62018
bifg -0.62333 -1.9073 1.36007 -0.07874 -0.25773
LHH 1.83407 -0.61031 -0.31225 0.23245 2.6933
T 0.84 -0.48113 0.64029 —0.15566 0.85918
ZRA 0.42904 0.45708 -0.24919 -0.71298 1.07125
iyEEey -0.15079 0.11772 0.35344 0.82343 -0.25461
SN -0.2151 0.75431 0.03359 0.17454 -0.66571
IIp) 1.91521 0.08213 -0.90563 -0.93577 1.21179
RS 1.10791 0.99235 -1.51566 -0.07485 ~1.46992
birik |2y 0.70037 -0.42697 0.52473 0.11567 -0.22374
WIrE 0.69321 0.22826 0.96667 —0.22573 ~1.46642
J"RA 2.55466 —0.24007 2.01139 1.68194 -0.37662
JUPRE R R X -0.17059 1.10674 0.89924 —0.15695 0.2291
A -1.28577 0.78394 1.95144 -0.17403 0.68481
LN -0.562 -0.06112 -1.40432 1.33949 0.30739
N4 1.24116 0.35924 0.82424 -1.32708 -1.22562
RlIE —0.04545 1.74647 -1.1542 212722 0.72634
PR -0.0527 0.48501 —0.26893 -0.30875 —1.74509
P H VA X -1.40639 1.13383 2.15585 -0.10161 1.089
Bevt -0.15577 —0.53094 —0.34974 0.31167 -0.81461
Hils —0.73648 0.49649 -1.39573 -0.12236 0.48376
FHHEE -1.37771 0.49362 —0.64492 1.58263 —0.85905
TE R EEX -1.30584 0.77985 0.18794 0.28929 1.1727
WEEgEE R R IX -0.46141 1.01937 0.24867 0.28983 -0.16254

L RAEALEREN 7 BRI EAT WK EVIHEF?, WIS 218N AR 7 LR K, L 5:

Table 5. Ranking of various factors

#*5 BETFEIHF

X ¥ 1 ¥ 2 H¥ 3 HF 4 ¥ 5
B[] 22 31 15 2 21
Rt 27 29 19 18 7
Mo <) 6 13 26 13 15
thFass 18 18 13 28 28
RERN=REDS 21 20 22 31 12
LTH 14 26 27 19 22
AR 26 28 24 30 8
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Continued
B 19 27 21 29 23
Hatiia) 24 30 4 15 19
LI 3 25 18 10 1
W4 7 23 8 20 6
A 10 12 16 25 5
fiEessy 13 16 10 6 18
L4 17 8 14 11 24
th&RE 2 17 25 26 2
A 5 5 31 14 30
ik 8 22 9 12 17
WA 9 15 5 23 29
J"RAE 1 21 2 3 20
IR AR X 16 3 6 21 14
pisaeaKey 28 6 3 22 10
T 23 19 30 5 13
PN 4 14 7 27 27
MG 11 1 28 1 9
PES 12 11 17 24 31
P E A X 31 2 1 16 4
B 15 24 20 7 25
ik 25 9 29 17 11
HHEE 30 10 23 4 26
TRIEFEERX 29 7 12 9 3
HrEYEE R HYR X 20 4 11 8 16

NI By (R SRR B ACT Y HEA AT TR 70502 TRE . IIARE ToE . WA
A XU EGER T A mA S N7 KD RSN, BUR TS SCH R, Rt
B, B S SRR S R e . bR BRI A 22 A0 24, U BHIXPN TRT AR
B AL FUBOA S .

NI Fo (WISEHE & RAREOHAA BT TS 7050028 SHHE S PO ER X IR Bia X
WrEBEF R EA X TR . X EVFAERAT H WS, (HR d T IXAT AN A N D EEEUR N, T
FEUNZERBERS, MORREWHRR, TTHEREE REX WSS, bRl
A N5 3144, /A7 ik NSt

NIRRT Fs (N2 AAF KT E)HEZ T I3 00 8. P ERIX . JARE . gia. Ll
W WIFE . B LN ITE — @ FR R B SR TR0, TR SR DT THIAE SRR L2

NICAT By (8 REABETCH)HEAASERTIT IO, 53 JEat. 7R, TigE . HEIRE . SEHIA
TN 5 o B PR AR O AR, R B 0 th T A B A SICTEGR, HENSh IX AR
el EAEET RS, A TR AR .

NI Fs (NI R JEACT TR BOHEA SERTAIRTT 705008 : VTR IIARE. TEA. WA
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AT, IR

H

X 28 . "7 RLURIE =80 Sl R RK-F AR S s, T Z AN N AR D, H E KA
ACEB, R4S M BT
AR AT LA H -
J, =6.9780, = 36.724%
4, = 4.3650, = 22.973%
4, =1.6750, =8.814%
4, =1.4510, = 7.639%
J =1.0440, =5.497%

AI A3 5 A TR R IA T
F, =0.015X, +0.139X, +0.131X, +0.133X, +0.111X,
+0.006X ; +0.001X,, +0.034X,, +0.034X, +0.002X,,
+0.016X,, +0.006X,, +0.002X ; +0.135X,, +0.137 X,
+0.117X; +0.016 X, +0.101X,, +0.115X

F, =0.092X, +0.019X, +0.010X, —0.060X , —0.100X,
~0.002X; +0.053X, —0.145X, +0.084X, +0.213X
+0.202X,, +0.193X,, —0.192X,, +0.018X, +0.003X,;
~0.009X,, +0.087X,, +0.085X,; —0.002X,,

F, =—0.204X, —0.035X, —0.088X,, +0.067X,, +0.129X,
+0.391X,, +0.479X, —0.034X, —0.049X, +—0.033X,,
+0.063X, —0.101X,, —0.047X,, —0.071X,, —0.073X;
+0.093X,, +0.300X,, —0.085X,, +0.071X

F, =0.359X, —0.058X, —0.076 X, +0.061X,, +0.144X,
+0.018X, +0.178X, +0.243X,, —0.267 X, +0.158X
+0.220X,, +0.174X,, +0.115X , —0.095X,, —0.087 X,
+0.195X,, —0.341X,, —0.240X ; +0.135X,,

F, =0.061X, —0.121X, +0.127X, —0.026 X, +0.149X,
~0.544X ; +0.213X, —0.016 X, +0.550X , —0.061X
~0.008X,, —0.066X,, +0.046X,, —0.163X,, —0.136 X,
+0.191X,, +0.185X,, —0.320X,, +0.168X

Tj# oy N FUR KT AR R Y BZRIE A R -
Y =0.36724F, +0.22973F, +0.08814F, + 0.07639F, +0.05497F;
AR 303 H A XX HAEAT Y B, IS4 R I 6.

Table 6. Province Y value

%6 BEMYE

Hh[X Y & He2 X Y & He4
I HRE 1.168087 1 P -0.05115 17
LHAE 0.671623 2 iRy -0.09574 18
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Continued
th&RA 0.637516 3 TEEEERX -0.19727 19
MG 0.48522 4 HRT —0.22499 20
g 0.442232 5 (SR -0.23097 21
A 0.414732 6 ik -0.26218 22
Mo e) 0.340873 7 a4 -0.31457 23
k) 0.294362 8 LTH -0.34243 24
Wit 0.289725 9 RERN=REDS -0.3712 25
IR BRI 0.271467 10 HigEH -0.37572 26
ZRA 0.245024 11 Ly AR -0.52296 27
biklr=) 0.201903 12 g -0.56738 28
HrimdE b R YR IX 0.099855 13 AR -0.62191 29
VNS 0.073994 14 REET —0.70455 30
fickaEe) 0.051726 15 Bt -0.7914 31
FEiE E A X -0.01389 16
4. BHEGH

FB SRR, s e —MuRER D, AR M um B n DMaEENE, MARAEZHR D
RI73 Bk AT, EOREEAS TR N R TR Z AR BT BEA,  TAN A AR A T AR 57 R T RE
Hrp AR AR

K-means S5idu2 MRV PR JE T B B AR SRR AR, SRATBR RS VR ML IR RO TP Fd, BRI X 5
R RGBT, HARUEE UK . BB e R B REAT o0 AL AR, DRI A 3 B 2 HOT R %
VeI Hbr.

BB E KB ER, RISHCRILFRAEEH AR, AN TR BEREN, k EARME. TR
Py g 7 — AN EUAE o IR SRR

— Yimin ~ Yicimax . f, = Yimin = Yiimax , =23,
Yimax = Yimin Yictmax ~ Yicamin
2 ORI, BATTAT AW DR AR Y . SRR w85, AR KN, W Bk
DRAGH, pRMEER G PAAAEBOCRI SRR BE AL U . ARG R IS5 R W& 7:

Hi

Table 7. Province clustering results

®7. BEMBREEGR

Hi X VAES Hiu X VAES H X VAES
Jemt 6 3 € 5 R 1
K 6 izl £a) 6 NI 3
e 3 PNy 3 ok 1
ISy 3 WIZRA 5 Pk 3
WEHHRKX 6 WA 3 5L E VA X 4
U Ee) 6 Wles 6 BRVEA 6
EEse) 6 ek 3 HRa 1
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WA, BT
Continued
HTA 6 T"HRA 2 THFE 1
gl 6 TR ER X 4 TEFREERX 4
i) 5 fis3eaEe) 4 WERAEE R EAX 4
WL 5

MR EIREEIR, S BIE 31448 i DXCELAE T I 11 5 R AR T

RN N ECE — R EE RN RIX, EEARE N ERT . HilrE . FilEamsi/Neg .
R AE 2 AT 2 BE RT3 AR A T rp oKk, DRI R 5 MR 51— 2 ORI 848 4y e Jir, - Tl X 42
A BT RIEEEN DA /N 15

5 IO N D ERORIT HAG AR At X, EEARE NI, BARIE, T REAHEAD
RZ AN, FNSGERERLST G, A RZ RIS X, — i A D EBURK, H—Jrim
WG] TRERISMSRN T, I A8 5 TR AR N RS T (R 2 B

F=IONNDBRERE I E A o, EEARRBOAIALE . LiE ., TI0E . g W
B WNERMBEEE. XEE MR R TE0ER 78— BASMBEON B, o] LK 28 4y K A
SN PRHULEOR, ER T XAREK, NOHEENE, o T A g A Al o, Bz )i
BT ORI AR 2 LU E, AT Re A /MBI K

FVUSONN O E R MEGE R AR A O, EEACRE N . R, PR, T EAE. X
BB Oy KR A T BRI PU AR R Lk b, g SR R AT BEN DR, (H T ORI R A [
FECRMISCR, NOEEAA T RIBEEIIE, TR L4 - T R MIBEE A D2 R R i .

SR N DR iy I — X, BRI LR WA LB AT R .
XEE M ARKER o AL R E AR EI R X, R EEON T, NDSHBON AR, RN DR A
HAE—E M X Y, K LEAE 45 T RN R 2 BN E -

RJE —REANIONN DECE R AR A X, 2R AR b st RETW. W5,
LA SRE. BRI, Bilh. fmEe . wHeE BRI . G e i N K BoE R I 1
IR R RN E AW, HAdbat, RigARE=A BTS2 RT3 RS, TCiR Al i A K A
BORRSERIIGE ;R F & 0 R AT RIFE R PR, 5 A AR T Hfh s g, B 7051
ZHIN, DRI TEINIZ L8y FE5 T ORBCEE N 3G 2 1R 1S

5. &

AL FEZ L W FTE A S E A FILEL RS, A SO 2548 0 BN 11 G5 PR R RIS 900 2
17 e ReE, WAt SRR RR R KCOT . VISE R ARG AN DR ACTHIR R e B
LB KT NBIRGE R AT 1SS 5 AN T A 15 & 28 00 BN TS5 F RIS SN ) 1 b &
XA IARYE R 2 At ARNE. PRSI  HGE bR . B3R @ 2+ 7 4 i
LA B USRS o B i BEAT HE A2 36 ARG, &N 03 (RN 1 45 A4 RIS Tt 00 e 1R
Z T E I, DR A B BN T A 5 A Tt 75 AR 2 Je L R 54, S5 I N
235 ¥ RAAE T £ e LA P2 EABARR T I B LR KT, A a8 A8 N S8 = 22 U5 1 I 2R
Ko XM RANFE G G EURE,  BOZI0AT A E B IRt OR SEHa AR, AT I 2 58 0 & P R Y
N AN 54 o

ARSCHAE T ZORIE T 16 R E K Grit R kA A, (HR AT NIRYE SRS 20 45e,
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FIRAF AR 2> 17 4. 18 SEROKUE, ACBURAT & SEhRTE o0 AR BA TR G5 R il s A F . BBk, FRATTAR
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