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Abstract

In the process of economic development, the economic development of various regions in China is
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not coordinated. Appropriate regional economic differences can make resources get reasonable
optimization and allocation, and promote economic development. However, if the regional eco-
nomic difference is too large, the regional Gini coefficient will increase, which is easy to cause so-
cial contradictions and is not conducive to the construction of a harmonious society. In this paper,
38 districts (counties) of Chongqing municipality are taken as the research object. Firstly, from the
many factors affecting regional economic development, different index systems are constructed
based on different variable selection methods. Through the comparison of three variable selection
methods, Lasso variable selection method, stepwise regression method and adaptive Lasso, it is
found that the Lasso variable selection method simplifies the model and has better prediction ac-
curacy at the same time, so it is applied in the study of Chongqing regional economic development.
Secondly, principal component analysis and cluster analysis are used to study the regional eco-
nomic differences. The results show that with Fuling as the boundary, the economic development
of the east and the west of Chongqing presents polarization. Finally, based on the current econom-
ic development of Chongqing, this paper gives some suggestions and countermeasures for the
coordinated development of regional economy.
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PS5 ROEBUR AR A WZ X IIAT (1 255 7T AN R 12 X R B 5 Jie HEms 1 B B A . 0 T8 B
AT R, ARFE D) R B R SR AN OGNS, S i IOV AP AN AR T e AR AR AL, AU AR 1
WX TR RRDL, PR 0 B — 2o & PR Gt 7 iR I X 22 5 R R n AT BT 9T

H AT X3 5 0 i I BCE DB A VBRI . R Z s gttt de . b 204t £ 217>
BT AT JE3 T M s E R 0 M < BT o e A B U 20 A 26 9] [10]. AR Lasso A2 i #% 714 [11] [12]
TR BT [ASTMIZR S 04, AEILSE AR A 2 7 B 2 R DX ARt 5 22 e RO IR S F R, B T 40 /0 X i 5 72
St AR I X 28 T A R B AU IR BOR A Bt

2. HXHELNE
2.1. Lasso TEXHF

FERFHEIAR, Bk LI 206 RN = Z4EMHFE, Lasso (Least absolute shrinkage and selection
operator) 77 2 A BB A e 4E AL B vh s AR U SCBEAR B, R REA AU AR B[R] 1 2 B L2 IR ) L, B R
1 f NS 52 T SRAS i BE VPN AR 2 LA 1] [12]

G MBI (Y Xy, X )s 121200, — A Z IR T 15y

Yi=B+ B X+t B Xy +&, 1=12,---n @
HAiR Z 0 ¢ % /& Gauss-Markov 261, 4
Y, 1 X, - 1p By &
o O el B o P @
Y, 1 Xy - Xy B, &,
WA (1) AT R N T I R =X
Y=XB+¢ 3

Lasso J7ykmFEAR
2, AR

AR A 3 A/ AR Al T AR B S NAR AT PRk B R B I L Ve E Dy

,é:argmin"Y —Xﬂ||2 st. Zp:|ﬂj|£s 4)
j=0

B, ATRRA
B =argmin|y - X 8| + 4| ], ©)

Hrps>0 £ MRWSH, EHlERgRE, Hili T LB B8 m e, (845 R K R80T e
N0, [BUHZREEET 0 Frxt B HAL R S RAZ B GVEIR GG, Rk, T seBlAz &k,
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2.2. ERST T

F i 44t (principal component analysis) 244 2 fabn b /DB LA SR G TR AR — R ge it o i i, 72
Hi Pearson (1901)4t % JEBEHLAE B2 1, 53K Hotelling (1933)44 it 7 4 BIRENL 1A B OIS T o RSN 43
BT 2 AR B AL D B LA T o SEU B B 4, X8 3 B BB R B R U AR B A R R R, I8
TR N FE IR B R P A [10]

WX 2 p 4RI E, R u=E(X), Z=var(X). B TFLEESR

Z,=a’X
zz='a§x ©)
Z,=aX
5
var(z,)=a'Za, i=12,,p ()
cov(Zi,Zj):aiTZaj, Lj=12p, i#] ®)

LB Z, W EIS B, B4 a LR
maxa'Xa st a'a=1 9)

(o, DL, a Jo X S KRR DR A KBTI, B, #RZ, =al X 98— LM, Fl,

7, M AR, HER cov(2,2,)=alZa, =0 o H1T a & A4 MRHE R, HUkHEN a, M5 a, IF

2. KMTFRTEOHES, a, 23 5~ KEHEECR DN 4 ) LR, $Z, =al X N5 =M.
R, AT, FEEREQ, BN,

z

Q=Q= & ) (10)

A

p
A2y 2> A0 WAEFEQ HISE T ST T a,, MBI Z, J5 1 EMA
2.3. BN

KM (cluster analysis) & — K s FT FU X ST 73 B Geit ks X —RIE ML FRE 2
FRAHE NN ECG G0 5 LUEHAT 20 B IR0 2 G TRl R AR AL (similarity) B5RH 57 12 (dissimilarity)
(AR o X LE AR AL (RE 5 ) PR B B R S 5 2 1R 1 “ B 25 7 S T 1) — ol B o, B B3 RO AN — 28,
ANFIZE R Z [ IR GBS R . JLT AT PR LR 5 AP ER: X6 i 48 AT AL 3
S ATEE SR BCE BURFAE, (EAEIRR IR E 2 E R RIESREGH FIRAE LA R B 25 Wik Bl it &3
PR ERIAT RIS X BRI A CITE M B bR AT A BT UE s AT R BB AR, 55—
SERIGEW. HATAHRIEE S R EAG =M, 28R s EE . AEACLRE I B J2 DT FC i B

BRI 73 250 G AR [R5 9 Q BUER K20 M Al R B BB 270 M1 . Q B B 2K /0 M A 4B X AR A AT SR 2K
R BT RIBX B EIAT R L . Hp, RGEI % (hierarchical clustering method))& T Q B %
M, ERRINE R R R, AR TR n MRS BIEN K,

)
x
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FFRUEREA Z (B (I RE B AR 52K 2 R R, SRS R B L PSR & R — NS, THROE R 5 Hofth
K, ERITEAEPERNEIF, IR —K, BEEPANEAREIF N —K[11] [12].

3. HHRHIIRR SR
3.1 K& &% RIFMEIREVIER

IS AH R SCEREI 7T R BR[L] [2] [7], sema XA 5 K RN 3R E 2SR T : — R T2t K
MRE, EEEQRERESTE G 55317 BRTTIRRAL AR & R ERIA
K VW RIKFAE . DR, TEIAE X A G AR b R R U ) Bl b, S5 S AH IR FURR, AR LA
2018 A H KT &I X L5 K NI TN &, B RIS T 2018 4 (HRGUHFES) Mgtddh. 4
ZAERATEIX RIARS), BIEERT R4 19 MX . 15 MEA 4 AN HEE, St 38 MX . iz s 38
AMFEAR LA 11 AVRHE, 3X 11 ANRHIE R IR BN X 25 R R 25 A S 01 11 M abs, Wik 1 s,

Table 1. Economic indicators
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3.2. HRXEHEI

KT, R “¥” , kb 105°11'~110°11'E F1 28°10'~32°13'N . [a], A FrhE KFGvEr &6, A TF
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VR IE . WNEBFRALRE, BRI AR5, RS T KU XAHLS, B
VU NSRBI X SR B AL R R 8, 7840 R FH AT A /K B8 R B B A0 @A B, 7F B K P83 K P RS i 5 R, K
AKX RE R R, i, BB RIS IR R 18],

DOI: 10.12677/aam.2022.117500 4746 IR Esid


https://doi.org/10.12677/aam.2022.117500

F 4kt

ERHE e ML SR

(AT EUX &I3)

——
0 25 50 75F K

de

EETHRETN N

=
/
-
f;
7K
£
N ]
B
B
e ] A
PSR R
! %
i
& i
3
. M
r-:& P T
#

c

—mm HATL HT

—mmmm K B B

Figure 1. Map of Chongging
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AICE T EXT 1L ANEFHr TP IR R, R SIS RE N EEMR SRR 2 Fros.
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KIETTR, AROTRET —% “BUCAR. SlER” MR aRGEER R R, S M gLl m
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Table 2. The main descriptive statistics of each variable
2. ELENTERRSGITE

Fabr ARG R/MA SRR ¥IE YN E] i
Y 557,772 4,650,556 5,318,419 15,430,945 3,688,049
Xy 18.44 73.61 81.63 166.17 36
Xo 26,995 52,642 61,198 182,540 29,352
X3 0 304,236 340,178 960,117 224,917
X4 22,419 2,561,524 5,444,748 27,974,422 6,232,139
Xs 22,419 1,793,152 2,057,743 6,929,296 1,608,877
Xe 682,033 4,442,446 4,807,286 14,755,900 3,045,715
X7 13.16 123.71 198.47 665.56 185
Xg 61,929 76,503 76,643 94,778 7131
Xg 14,835 26,507 26,798 40,484 7375
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Figure 2. Half star diagram of economic indicators of 38 districts (counties)
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Figure 4. Correlation coefficient thermal diagram
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Figure 5. Scatter diagram
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4. SEAESTHR

o XA R BEKREGIRE, &MU TR R, AR IR T L E R &3 X 457 KR
CEASEIIN 11 NMEbR . TERHT E R M MM 2 1, ASCld T AR R IE RN Lasso. &0 [A])H
FIHIEMN Lasso S5AHEAT AR Sl #1028 AR AR LUAS, 13 31 Lasso AR & e $Ey1E HU 1 F8 AR 78 3 PR X 3 & 5F
KRR IR BARR M, TR S
4.1. BF Lasso FERNTEIREF

DL 2018 AEH R4 X B X A2 P2 B AE N R AR &, 1doN Y, i A Lasso J7 VAR AR

Y =8+ BX + Xy 4+ o Xy + & (11)

Horb g NEHON, B (1=12,--10) NEEERE, & NBEHLTHI.

K6 ZFH R BHBITEANEEEFRAER. AESRT REFESHTNER, Bid dih
IR Zp:|/3j| (15 K AT REAEL(BP s)EAT T 47, AR 148 FHAZ X GiE (cross validation, CV)iZik

j=0

s, WER s BUEEINAE 08 £ 4, BAELKE, s N8 LA ET —ME T HNEHEREIHA,
Hh 2L T Lasso ik ZatElH Xiv Xon Xgn Xsa Koo X7 XgiX 7 D FHEASE, W% 3 fiw.

HZ¢ 3 AT4n, 2T Lasso AFmik ik, RO PRIX A VF R B BN FZE A FEEND . AHX
EFERME. TR AE. By arsE. Ste e B e i w4 m R AL SCh N .

Table 3. Parameter estimation results of Lasso method
5% 3. Lasso 7 ERIS Bl ites

i R b HE
Xy 39258.541
X, 54.506
X3 0
X4 0.106
Xs 0.004
Xs 0.045
X; 5197.399
Xg 0
Xq —50.150
X10 0
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Figure 6. Variable selection path diagram for Lasso method
6. Lasso 75 AR L iR IFIRIZE

4.2. Lasso HESHE T EERFEFHERNELR

ASCEE W Lasso J5i%. 3F B AV [ 3E B Lasso BHATRFEL[14], &R Lasso A% ik £ BE ik 3] {1
BRI E I, AR T TS . S T AR I R B R B R, 1 Je s AR R —
LR PRl R, R =R AR R VAT AR, 1 8:2 I EL B BE o NI R AR A, T
45 H 43 He iR 2 (Mean Absolute Percentage Error, MAPE)E N TRINEEAN T 4R, HEH & 4 FiR.

Table 4. Comparison of models

= 4. WAL

it MAPE (%) ClESoNER s
ZAualE| 10.461

Lasso 10.136 X3~ Xg~ Xqo

B EIH 10.730 Xzv Xs Xgn Xgv Xgo
H & Lasso 11.323 Xav Xs

M 4 ATHN, Lasso J5 i MAPE £/ i), 5 10.136%, KIHIEFEGIFR Xav Xev Xio A8 A IE Y o
4.3. ERS 4T

4.3.1. XKL
SRR, MR 11 NMEEF IR T 3 AR, fEIMT E R T 2 0T, SR INAR A A 5%
P, DASIERAE 5 BOE N HHE, R R RS IR S Hm AT 1155, 3 BUAHOC R - 7 s
FHERT DU I, #5740 & ) HAT H AR S, U0 W T AR FH 28 A 43 29 Wi v ) 28 B T 1) [X 3 5 22
FREAT T
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Figure 7. Thermodynamic diagram
7. #HBAE
Table 5. Eigenvalues and variance contribution rates of principal components
5. EpTRIFHEER A ETEE
WIS LA FEHCT- T FHEN
o ppp ETRE  RMWE .. ZEEEE  RitRE
‘ (%) (%) i (%) (%)
1 5.684 71.048 71.048 5.684 71.048 71.048
2 1.138 14.220 85.268 1.138 14.220 85.268
3 0.466 5.830 91.098
4 0.320 3.999 95.097
5 0.197 2.467 97.564
6 0.126 1.576 99.140
7 0.061 0.768 99.908
8 0.007 0.092 100
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Figure 8. Scree plot
E 8. #%AaE

HiE 8 WTLLAE Y, M =A TR ITR, 72 TR, UL RE A Ll 2 a2,
PRl B AR R % 6

Table 6. Factor load matrix
i< 6. EFEHT R

Z; Z, Z3 Zy Zs Zg Z; Zg

X1 0.411 0.213 0.184 0.153 0.230 0.819
Xz 0.344 —0.396 0.612 —0.274 —0.132 0.392 —0.322
X3 0.318 0.571 0.141 —0.156 0.449 0.417 —0.386
X4 0.352 —0.260 —0.462 —0.404 0.512 —0.319 0.204 —0.159
Xs 0.321 —-0.227 0.810 —0.356 —0.238

Xs 0.350 —0.415 —0.202 —0.223 —0.278 0.630 —-0.374

X7 0.376 0.276 0.417 0.365 —0.106 —0.651 —0.201
Xsg 0.347 0.380 —-0.261 —0.205 —0.643 —0.437 —0.100 0.102

172 6 DU AT A7 3 3 gy ik X
Z,=0.411X, +0.344X, +0.318X, +0.352X,, +0.321X,, + 0.350X, +0.376 X, +0.347 X,
Z,=-0.396X, +0.571X, —0.260X, —0.227 X, —0.415X, +0.276 X, +0.380X
B UG FT DATHAR 32 B 4920 HBATHE T o TE R b rh s E RO 13 0 R AR 32 o Rk s AR AL
SRR R0 SR AT 2 AT 1 . f,, LS BRI Z ok v A/E B,
AN R f =v, f+v, f,, SEATLARRIE SR LGSR0 | ISR S0 R EATHIT, F Ry
oy MR I 7.
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Table 7. Principal component score ranking

F7.ERDEIHE

X H fy fL HEA f; f HE2 f a4
AL IX 7.128 1 -1.959 38 5.613 1
X 3.388 3 4.375 1 3.553 2

T X 3.749 2 1.035 5 3.296 3
TLABX 2.592 7 2.246 2 2.534 4
WX 2.946 5 0.075 13 2.467 5
X 3.084 4 -0.689 29 2.454 6
TTHEIX 2.616 6 -1.331 37 1.958 7
AKX 2.395 8 -0.638 28 1.889 8
X 2.052 9 -0.022 16 1.706 9
R R X 1.731 11 1.157 4 1.635 10
JiMIX 1.804 10 -0.758 30 1.377 11
ENX 1.550 12 -1.177 35 1.095 12
Jums X 0.689 13 0.194 11 0.606 13
KAFIX 0.636 14 -0.300 25 0.480 14
BLNX 0.428 15 -0.105 20 0.339 15
KX 0.138 16 -0.327 26 0.060 16
HRE X —0.046 19 0.002 15 -0.038 17
HFEIX -0.091 20 -0.120 21 —0.096 18
X 0.036 17 -0.788 31 -0.101 19
THF X -0.026 18 -0.820 33 -0.158 20
FEM X -0.118 21 -1.178 36 -0.295 21
KX -1.106 22 1.366 3 -0.694 22
BT B -1.317 23 -0.124 22 -1.118 23
BPX -1.412 25 0.149 12 -1.151 24
FR -1.366 24 —0.804 32 -1.272 25
X -1.684 28 0.606 7 -1.302 26
=PHE -1.429 26 -1.007 34 -1.359 27
Jr58 =8 -1.675 27 -0.048 17 -1.404 28
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Continued
FHE —1.896 29 -0.227 24 -1.618 29
PTIX -2.014 30 0.321 9 -1.624 30
5l & -2.353 31 0.030 14 -1.956 31
X —2.581 33 0.820 6 -2.014 32
VEyER= —2.550 32 0.514 8 -2.039 33
ZKE -2.671 34 -0.084 19 —2.240 34
SIIE=, -2.835 35 -0.056 18 -2.372 35
R0 -2.926 36 -0.328 27 —2.493 36
MR E -3.259 37 -0.213 23 —-2.751 37
WOE -3.602 38 0.216 10 —2.966 38

W& 7 heE 58 HEZ T RIE S, mdtX. X, ABEXMEF K EHEA T =, MALE., &
FHE. MREE. MOBLFRBEHIZFE)E. NEFRETCLEIL, 1TE R A X 3T AT Bk B o8 B 1Y
T AT R R T
4.4, BT

B3R 7T N A FRETFRARG R IEHAT RIS N, BREEFREE 9 s,

Lo. — 38 lllUbt‘Lb
[aN]
(23 members)

o
o~

o

o
[Ie)
I (15 members)

(19 members)

(e
—
[l
=}
o
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Figure 9. Cluster dendrogram

9. BAWRE
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L4 Jhlor il ISR I 8 Fron.

Table 8. Classification table

#8 HEK

X & e X & el
b X 1 NTIE= 2
IEEILX 1 PYRHE 2
HEX 1 MR B 2
TLHEEX 1 RO E 2
AN IX 1 i X 3
EmX 1 T X 3
JiMIX 1 VLAEX 3
HINX 1 MEX 3
RIEAX 2 JERE X 4
HITE 2 KX 4
PP X 2 B X 4
BIX 2 KX 4
BE 2 25 B X 4
FHE 2 X 4
EVLX 2 FILX 4
Frili & 2 R X 4
X 2 FFIMX 4
AHE 2 FEHE 4
wIKE 2 PEE= 4

MEERAT AR, X, AEX . JURIX . BREXEGREATE iR, SRR . XX
DA T E DRI T P o, AT AR AL EAUE, STHEAER, LUF RIS, ZRETEAIRA. dbX .
PIRINIX L R VX AR EEREIX 3 M DRI I XA 283 A Jie 7 Tl 38 — B A I LA
DX P B PR T v B B, BRI B A T AR DX W S, i ELA IR R L 2R T R R R A BREIX
KAEX. BIlX, KEX. REX. HRX . LXK, JmrgX. X, ZHEMZBHEE T 5=,
RPECX, BITR, ZPX, EIIX, SR, FME, B, FilE, mEX. AR, Z2KE. MR
& PR AREEAR I B T AU . MEL BT AT AE Y, X 4 SRIIX st R 22 7ok
WHRR . THE 4 S0P SRS T R 15 7 MER G150 IR, SR % 9 .
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Table 9. Regional economic differences in Chongging

#O BERNXEBRFESR

ENES EAES ECES Ak
fL (A 2.947 -2.259 2.865 -0.105
f, YfH -0.812 0.196 2.203 -0.478
f¥MH 2.320 -1.849 2.755 —-0.167

ATLAE H, 5 3 RHIX IEE 2 F RS/ FIERE19 50 e, 409 2.203 A1 2.755, LG4 GF R EK
il 551X 1 FRE S RE, N 2947, A RIEKVPE R, G815k 2.320; 523K
XSS 1 RS LERER IR TE, FE150 8-1.849, LZERFKEKTFRE. GEAFK
R SR 1 2RI 3 25, UL T X IR I K B KPR R E R

5. ZHiMEIN

R AR VU B 0F A e I PIR A, IR 125 XIS B AR B2 . R DR R AN A 8 X A7 PR KA
Ko LAWERZ N 5B DAY B X BN RGE, AT N DX R TT 73 BTN RS R A X8, XA “ = R
(R3O H5 ) G Ao L PR T PR 22 T R SR AN KT, XA AN 0] B R AROR BB R R AR AR o R, B3
AR AURAC PN J7 T8 A R AR A RBRET AP K. BRERA “ Il 20k, fEE PRI AR
FEARE T X R AEVF 2, N BRI ARIR « AR L SEH X 2 IR, 583 OB EE AN 2 B AOAE BT AR
WK, ELIERMLAG 7z ORI R TR IE . Kk, X T E R XIS A e, B S X
FISERRAEOL,  SRIBUR R B 1 T A4 B IR X0, B AR 2 BEARNE Ja HIIX (8 & X 22 5F W i A
o BRI, I NBL R = AN .

ISRBUN 2R R R, ARER T AL SRR R . INSRFI s A, (REFEDTPRBUR R R .
RUERBCE, SGE SRS, UETEE, KA R BOR k. IR 22 R X Aol #08
2 RIESEIRN . INsRAGHE ML B e, IRHLIZ . Kia. Bk, ARITEB

IR GF SRR A, ROV R HAR .. NEFFEE, HETE K& a5 LB AR ZRR,
FwE M AR, DL R VR — ok, AR s e, IR A =
ROHEARSCREF M, NP & R TR Pk

INRAFF R I IX 2T R . YA X B R RPCROUNRAF, RIS, RERrE. 35X Rk
ITRiRS, TIESARESM, BibkmER, 5EXELPEERE K.
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