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Abstract

COVID-19 epidemic is a major health emergency with a significant impact on economic and social
development globally, and China is facing new challenges in regional economic development. We
analyzed the characteristics of regional economic changes under the impact of COVID-19 epidemic
based on quarterly GDP at provincial level and the quarterly new confirmed cases of COVID-19,
and discussed the spatial agglomeration characteristics of provincial economy and epidemic using
Moran index, at last empirically studied the significant inhibitory effect of the epidemic on region-
al economy based on spatial dynamic models. According to the research: The epidemic had a great
impact on economy of China, but China had a good toughness of economic development and the re-
gional economy gradually recovered in the last three quarters, COVID-19 epidemic had significant
direct inhibitory effect on economic development and significant negative spatial spillover effect.
Provincial economy in China also had a significant positive spatial spillover effect and strong tough-
ness, which also had positive spatial spillover effect. Therefore in China, insisting on scientific and
effective prevention and control measures is an important guarantee for the steady and healthy
development of the regional economy in the future.
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1. 51§

2020 FEAEYHR R I AL COVID-19 P25 1 X R [H £ 5 k2 AR AR 1 R T B s, AR5 —
7 [ A [ B 48 G A AT AL T =45 TORES, B R EMAE . AT AR R RS2 2 T B35 1 R2m
[1]o FEZMEHF)ZTH, TN M TR, Xt GDP. #itll L7 Wi LA K iy 4 75 #08 BeRk bt
FE AR G & A Lk ARG B[2]. TR, BT R E R R AT A
Wb, FUIEARS Tl BOLEESE == 2 B ah s SO R . fEROAME R, TRk
X BRI AS B 5 5 ] fE N S ENARE[3]. Bk, 4F%F COVID-19 B A B RSt i
FIF E AP S A5 R R, RIS AR 2 B 2 BT 70 I S s 08 1] .

B X COVID-19 1% 45 2 4t s 58 AT 58 n] B S 5 B 15 5 4 U K R Pk AR IR} 2 S 4
[1]. HuTHECOAREESENEF R R/RIHI T, HREg s rm, REe5 AL TBodr
% XSk — R Ay I A A, PR T ] AN [R] 2 17 XU 5 ) IX [ 2% 5 Pl e i s 2R Fe 28 N [4135F GM(L,1)
IR FRGERL, MH H COVID-19 FE I &G sz B A JH 2R 5 A [5]5: T GTAP #i%4Y(Global Trade
Analysis Project, ABKAJi1H —RIYHEHAY), 2MTFAT COVID-19 xR E LT sZm;  BIESE A [6]
IR A AN ENE AR, SR T TR S I R T A Al T IRE AT R, BNETEK
JRMEEIGK . g8 BT L, HRT/EE ERF AT, Shb 2 A (R AN R AT, SR BT E R
FPE R SR I S A R 5 A B S A R (7], DRt 5] NS I M A B
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ASCHEFE T PR 2020 4FFR Bl K X3 VYA ZREE LB 52, 38T 25 0] S A AR B R AR L8
HZNE GDP 5 COVID-19 H 2 Hil 2 B E R R, 15, FIASEBUFRSTHEYE, 20t EA
[AZ= 1) GDP fa 80583k, (it AFIHLIX GDP i S5Hfi2 Wi f s M &; Hx, JEid Moran £46
WA HZ=% GDP 5 COVID-19 55Z% 1 #1299 9 B0 25 10] L AH DM, FE3E T2 18] ) 285 THT AR B0 A 7Y
SEUE S T 6 3R E GDP f52 ;B )nfS B &5 et rihie.

2. iRXHE,. #HEFBERARTE
2.1. REREESHIERRE

ACiREAE 31 ANE . BEET . BIRXAE NI R, NMIEEEE . FBERATEIX . TR

ITHIX . 78T GDP 2240 i 50l ki T B R 8t 115 2. (https://data.stats.gov.cn/); COVID-19 #5548

T SRYE T T A Il R A B Y et PR 05 53 10 28 S 17 SR sh 48
(https://ncov.dxy.cn/ncovh5/view/pneumonia), 38 3 [ £ M€ Hy HIUE - 78

22. MIRFG*

1) 4=J5 Moran #5%
N T FIWT R E 44 2 2R GDP A1 COVID-19 12 i 4150 1) 2 5] B AH DG AREAE , 75 XS BA 1 A8 54y 5ol ik
47 Moran’s | #:5:[8]. Moran #&%fit 5 AN,

_ Zin=1zl}:1wij (yi —7)()’,— _7) g2
s’ ZLZ r;:la)ij ,

A1) Moran FEEBUNBUETEE N[-1, 1] 2 1 KT 0 I, RWIHEY A LR E BN, W
EHEEEER, MESMEER. 41 /0T 0N, RIFEYAA AR BN, BeE5MEEE,
IESEEER. A1 A0, RUEYZ A AAFE B HAHRNME, 72 FEY 5825

2) 7% [A) B2 T AR S A 5 1Y

ARSCAE T P TR B ) S UEASE Y, G Jit) e A S T S AR AR 2 ) [ A AR [ VAR o < T
BB AR 1 e AT 5%, 20y Tl E RN AR 7 (Fixed Effects Model) 5 “ B BL Ak R AR L 7
(Random Effects Model), Az0H,

> (vi-7) &

i=1

L
n

Vi =X B+76+U +6 (i=1--- mt=1---T) )

ARQ@)F, i KRB, tFRRBE, y RAEBRELE, x RNERLE, 2 £REHER, s
H(u +& )P, FRo8 “EEIMam7 , u REAERRERBIED, &, JBEAN A I A S
T, B & AE SRR R x AR z TR o 5 x 56, A R 2N
7 R U SPTE R R (X, 2 )IAHEDE, W “BENLBN AR AL [9].

T HE—P AL 2020 4 COVID-19 %2 1% i ik 2% [H]3ai Hi RS GDP s, ASCHE A 2N(2) &
g 1 2 [ TR B BRI AR AL [10] [11]. BRI AR R AR A 1 MLE fh v (B Rl T, [FFEtA
T NIRRT R CBEMLRCNASE ALY, BB RS TR R S TR o AN,

Yii = yi(t71)a+xitﬂ+plvvi Yi + oW X U + & (i =1--,n;t =l,---,T) 3)

ARG, w R AR EREE W 5 § 17, U+, 0 “ AR, by KL i /AR
e NBEAME SR pv pye B BAIIRE Wy, « wox, RFRBEASE: x, A4 TR,
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o NI TR J 0Ly ) MO TR R A AR u, 5 x A5G, WDy “ e OMARRL ™, S Wy BEHLAON AR
A7 D, WRANE S AR T ey, ) O “ERASTEARELAL 2 W “ SR HRR AL o
AR F R R B A TR AR AL AT 70 A

3. COVID-19 & 1R&N TR E T E L5 EHHFHE

HHT COVID-19 &1 7E 2020 4 N RSN A& 1T IR RN K, B — =% 1 GDP 2 31|
H P REUAFIFEEE T A, (H85 TREZSLBURRIL T — K5 56 BB 5, &2 st
RN B R T IRTS B M, BIEEDUZRAE %48 GDP SE AW E [F EL I . AR AR AR 55 [12]
KT IE 2020 4 COVID-19 F ik I A RFAE OB FE AT &1, 2020 4F (1) 58 — 22 B 2 i R i o
WA A E AR B P, R R R AW AEI, RSN R R, IR S, 1R
PEEIA RN B, FREZSPHE 2B AR AR RE . A SCNAE . BRI SR G2 1 559 5 BT e 1
S e X IR B AR AL

3.1 EIRERN T HIRE 2 AR5 T E TR

MAEZA, COVID-19 JEIExIRE &5 B, (HE KRN SLtfl A/ bt fE, &
[ 28 G P K R BRI AT BRI T, RIELHE 2020 5 —FHWE N, FAFEERE
PEKAFPE IR, 5 2019 41 GDP Z{Ea s A PR IX HI(W.IH 1), COVID-19 JifE K LAFT,
LR GRS R E L GG T 47 77, HAS K GDP 38K AR IRYEREAE 6% LA L . 2020 4 B T 175 154,
H—ZRPEN) GDP MK 2 -6.8%, (H 23 E 4 5 A R IR o, FEI- R A 22 5 1 52 ol J M0 [ 13],
TESS R0 E GDP KAl i 11, Bl 5 12 55 =R WK BN 15 15 K DLRT K
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Figure 1. Comparison of GDP quarterly growth rate between 2019 and 2020
[ 1. 2019 £ 5 2020 £F GDP ZFEHE KRNI

3.2. AR T XI5 3= ALHHIE

M4 E R XIR)Z TG, COVID-19 i 1) & X ik GDP BdAA 74 I 8 72 e (WL 4% 1), #QT(E
() R b X 52 2] ) i B S v A S N HBIX . PG PERE . ARARHL X (R 5RAE 52 B 1 vh il IR R
5, Kb, BE. BRHIX RIS . B A E L KIX I GDP AR EA T R, HAR e X (¥ GDP
N R R B N I R (-15.93%) . R R E WAV TR, PEAL. PR, BRI EREEH T GDP
B K. pUT 2020 4F 4 H 8 Hfigd /5, 1EH AT T e XAk, GDP Tt
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JEHEE-6.1%. FHFEEMAV RSN, BRI, V9. L@%iﬂgﬁﬁ—éﬁﬂﬂﬁ?ifﬂi{t‘z%
b, SR AR — T A T OO IR, TR B O (K s DT BRI P R R

— U T 2.43%. SHUFERELHTH DI, aE-LAK X GDP #SLHl 1 IEIgK, +EPﬂﬁ
XAEE 25 - FRAEEEAE, THEHZFEME, 2HIUFE GDP £ 0.03% Mg K%,

Table 1. Quarterly GDP growth rate of seven major regions in 2020
@ 1. 2020 F2E-EAXEZEE GDP #iE

X 1% GDP P35

X1 AIEE T

B—FE FFEE F=ZFE FHUEE
ARk -7.10 -3.25 -0.85 1.05 WS LT HAR, BT
b -6.73 -2.25 0.73 2.55 Jemty K, mdb, s
AR -5.51 0.10 1.97 3.37 RS TLTRS WHLL B MR, TP LR,
e -4.83 -1.43 1.27 3.17 JUARS TV R
e -15.93 -6.10 -2.43 0.03 SCNEEIN B | AN 125
[kl -2.82 1.36 2.00 2.98 BRp. HoR. HlE. THE. B
i) -2.94 1.70 3.44 4.80 HR. WU S, BFE. PG

3.3. RRN T Y& RE 5 Z TR

MWERZHE, COVID-19 EEHE LI T (1144 2% GDP 34 K48 RIS E S AR, LI BN 2R,
oAb sz 2 i b R (LA 2).

80 r COEHIEE BIEIEE ESRHEFE HOEBIEE 7 20.0
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i § 1 10.0
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Figure 2. The trend of provincial quarterly COVID-19 confirmed cases and GDP in 2020
2.2020 FHHKFE COVID-19 FHiSiHHIH S GDP Tiki#as
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HIWIIEE GDP FREIREE R, A E—/NME 0 sE8l GDP IEHE K . Wi1b8 &3 [E GDP TR 1E B i K
By, FEIEETL 39.2%. PO G X EME—— GDP SLII K46y, 125 —ZFHHH COVID-19 7
LIRBIEANA 1 N, GDP SZH] 1.0%[HE K .

TESE 2R ) A M, B 2 R araal, Wik (10 GDP T PR B2 4 SR e K AEME FE o/ o
fikdm, WIILAH) GDP FFE 1 19.3%, XfEE b —Z=E(-39.2%) A et . b4 EACH T A6 X
—/NMEG ) GDP eI K, HX—FFEGARITE, 2ELE 16 MEH@HL. fmdE. =, 1),
TR VRS EK VLA TLPG. . IR, TR R BN BiEE. VEE)Y GDP SEILIEMEK,
SPYIIHE N 1.3%.

TR =R E R, SESFRFEETN, WALE 1 GDP T FEIEE R /)N, GDP SLHLIEE
KB E—ZERER) 16 NG ME] 26 /. WidLE 1 GDP TR T 10.4%, 7REL b—ZRE(-19.3%) A Frit
Ho fERX-FEH, £EG 26 MEHONE. bRt W, TR R B, B vE. k.
MRS TR BrEE. WRT. AEEE. DU 2. TOR. YOUE. EER. IR, TE. =@, Bl &
M. PE5K) I GDP SZEEK:, FI1HE A 2.0%.

EF LN ESNY Y, @8R — D, 2EEMIX R 704 #9287 GDP 1 IE M
K. WL 1) GDP AT N i, (HIEFRRIERE L D T 4.6%, AN GDP R T 5.0%, H
fth 48 43 1) GDP #BSEEL T H8K:, ~FI8343H A 3.06%

PL A GDP HIZAL a3 HEAT S0 b, Il EE— 5 GDP 1AL 5 COVID-19 #iiZim il 3%
WERTEN, M2 GDP A E W BMBLRLIE 2). Wb LS —FE/E T EE COVID-19
PR b L, COVID-19 2 filim e HoAh 44 1y, GDP iz a): -G, AfmsdbaE
PR RER 20 8 I 2 T B R R IE 2R B k2>, GDP [ HUR DK E . (E8— 3202, BN “—ir—
PR IZOIX, TR =R BRI B S, SERSE . A SR B Xk KA, BAR
H GDP AR I IE MK, (HWRR 15 = Z AR EME——A GDP 343 R4 17

SRR, COVID-19 xR E LT ECR, (HR P EAV K RUINEELS, RS 2IF
Biis)a, SUFEHE . BEIETE 2020 5 — RN E, SESHETFHZR T ES, M)A =
AN, R COVID-19 BB RIN T 5 F KR E I, Mzl 7e 4 E % E R §Uk,
HEFHEH T 2 BE WA TFBORIRIRE 5T HINR A LEIT 8N, 1511345 115 LAERE, FEIG I
IS R R R A R[], 4 %45 13 1) GDP 189 35 D] I T S22 30 A b 186 K g 3

4. COVID-19 %} GDP SMupsSCiESr 4
4.1. TEIXRFESERNET

COVID-19 Ftf %) & H X IR& Hrit s 1 B by, 10 BT 8RB F ARt & R I R B b I 5 S
N ) (M BT FR[7], P DAt R B A7 7 S 35 1402 Dt A8 o A S0 s FH 2 1) T B B 1S B 4R
FAAGIZ T COVID-19 KL H G2 BIXT 2020 2% GDP 52 K L 25 F0 2 () i 2N« BEA
BN 31 ME Y 4 NBEHREE, KAE “GDP20” F£on 2020 fEZHFEHIX A= i fl, HOAE
“COVID” K/nBZE BT COVID-19 #ii2 N4, M1 COVID-19 i HAT B3 0] 25 H A RLR[12],
— FLH BB 1 5012998 91 3 0 R BOUJR) S0 B A it R0 b 2 P 1 160 12 993 191 R 0 7 IR B 15 ) 1L [X. GDP
[sZm; 42648 B “GDP19” Kok 2019 FEFEHIX A 7= i fl, LR REE N IIEIEF REKF. N
THEBRI AR REAAAE N T 2, SRR R E AR R IO H[14], HAR R HIE RN “InGDP20” |
“InCOVID” . “InGDP19” . FHIIEFRINIZE 2 AR .
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Table 2. Statistical description of variables and data
i 2. TERBEEGITHERR

A s A bRfEZE  WeME O OKE TSN
Yit 2020 EFEHIX AP KA. GDP20 {47t 19865.64 12562.06 3818 72232
BRI COVID-19 i - 1 702.05  6081.42 0 67801 £ 1]
Xt COVID

2019 FZ=EFHIX A 7= S {H: GDP19 1zt 19161.68 12057.54 3510 69442 1E[H

4.2. BEBEXMRE SSHEER S

SR G T AR AR AR TR S A T R O (R U B R S W R 4 R ks R X b A7 AR AR 56 . R
FH Stata H1[1) Levin-Lin-Chu #5536 F1 Im-Pesaran-Shin #8536 it 28 & (AN L35 B2 40038 8) J5 7 41 Fl— B 22 73 7 41
HEAT B ARAR B0 [14] 45 F3% W BT 28 2 J5L 5 81 R — B 22 00 2 S AN 85 BT AR, P Ra 7 41 o idk— 2,
N T FlKr %25 2 GDP #1 COVID-19 #2911 45 15 B 7£ 7% [A) b BAH G, 75220 DL_EAR & 43 7 1#E4T Moran’s
| 4856 . AR ArcGIS Rt 18] F A 5 (Moran’s 1) T 2% -2 (1) GDP 11 COVID-19 3§ 3 112973 1
(B E) AT Moran’s | K236, 455 L 3.

05 r

—B—-InGDP20 4 InGDP19 ——InCOVID
04 |
03 | T
®
mo02 F
E oo |
01 f \.—0
02 b
B EoERE BEER IS

Figure 3. Spatial correlation (Moran index) of dependent variable and expla-
natory variable

El 3. AEEMERTEREEX M (Moran 53

Moran’s | Kot 4E 2R, WUANZEER “InGDP20” . “InGDP19” F1%5—Z=JF ) “InCOVID” #Bil
T 1% FEMACE RS, Wil 2019 45, 2020 H:1) GDP LA Kz 2020 455 —ZRJE 1) COVID-19 #rigifiiz
TRBIEABLE T3 R H ARG E . BRI E, 1) %25 “InGDP19” ) Moran 45443 %y 0.394. 0.375.
0.367. 0.353, FH] 2019 4] GDP HA k[ 4¥ (] FAHCHFE: 2) &2 “InGDP20” 1) Moran f&%(4)
%14 0.403. 0.373. 0.367. 0.358, M 2020 4[] GDP 1 [FI#E HA 1E A 25 7] A AL, 3) 55— FJE N

“InCOVID” ¥ Moran #5454 0.353, &M 2020 55 —Z=[EIIHT S COVID-19 2 Jm I3RT & R Ai
B, AR . =. PUZEEM “InCOVID” ) Moran 835350 T 0 HoARE I B2 MK, Hik
H =, TUZEFEER COVID-19 Hidl iz 4 S BN kel Sk, REAHZMN GDP A
BER AR AN, H—ZRRE COVID-19 iz hifil i R I B MR RMRL, HERTHE =, =, 1Y
TERE, 135 TEUM A B2, 24— X H B 491 S5 UG B I b R SURE RS2 R it DR R AE X AN B
COVID-19 Ji 5 75 4= [ 2 I AL 7 AT

DLk Moran 8500 MR B T IR E B WA BFRI R —Z= I 18 B B35 125 (8] EAHOGREIE, N THDRER
il Stata f) “XSMLE” Bk 4731 388 T AR B A 20 R 2 1) T AR A R S b7 R 78 AL IR g 25 1)
RN SEEA MRS R G TR, 2 iR BENLAOR . [ 258K OLS ik 1t 16 T AR AU 455 28 25
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RO AR 30 Q)AL 8] 58 RS DAIAR B — B S P [ g 2880 22 1) T AR A8 [ VAR 28 25 2R (G
R 30, @, ®), Hh# 3@ P A R R 25 18] 50 A5 R EE A AL . MR Hausman 1656
R, ] RN (Fe) B B ZLAR T BEALAN. (Re) B RS s FARARE RSG5 5, 25 (R 27 TH AR ERH =] A S Y v
“InCOVID” . “InGDP19” ffi vt Z &M % [l 5 B AE 1% /K-F iR, HA&E “InGDP20” H)—
B J5 TTE 5% /K 35 . 276Kk, 23 (M Bh A TAREE B8 (55 30) 2 A IR SHIE  H S L i 2 .

Table 3. Results of ordinary panel data model and spatial panel data regression models
2 3. —RREREBIEER S EEREER)IER AT EER

il E AR 2% [ AR 4R [ AR R
TEEGHER OLSRe OLSFe SDMRe SDMFe SDMFe
© @ ® @ ®
InNCOVID —0.003*** —0.010** —0.003*** —0.003*** —0.002***
(-3.84) (-2.63) (-3.31) (-=2.95) (-3.99)
InGDP19 1.022%** 1.008*** 1.023*** 1.021*** 0.966***
(345.17) (65.05) (171.92) (145.00) (55.89)
L.InGDP20 0.029**
(2.16)
_cons —0.169*** —0.014 —0.153***
(-5.54) (-0.10) (~2.86)
Wx:
InGDP19 -0.263 -0.007 2.230%**
(-1.22) (-0.02) (5.95)
InCOVID 0.002 0.002 —0.009***
(1.18) (1.40) (-3.29)
Spatial:rho 0.259 0.015 2.140***
(1.21) (0.05) (5.90)
Variance:
Igt_theta —1.063***
(-5.21)
sigma2_e 0.000*** 0.000*** 0.000***
(6.76) (7.87) (8.60)
N 124 124 124 124 93
r2 0.996 0.998 0.996 0.979
r2_a 1.00

VR FEx ] owx OSSR 1%, 5%, 10%HIEEME; RS AN L.

22 () B A TR BB (2 3@) Il T 45 R«
1) COVID-19 Fe X 285 e A7 WY i 10 B 45 M ) 20 g, ) I A S 285 10 ) 2 TR ) i HE R0
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“InCOVID” F A A 51 “Wx: InCOVID” Wttt REUY RE i, FRWIRZEAE 0o 24 A [X
MG R, FHEAEHIX 1) COVID-19 #sRIBaG i, # o ERA X &P %A, S
# GDP T k.

2) REA AT RPN, XFIE R A ) 2 (A SN . RS R “InGDP19” Bl
REWENIE, RYRMEEZ COVID-19 EiE i, (H 2020 43R [EE PR& ok Eak SR kF 2019 4
o) B RS, HEm SIS AE;  “Wx: InGDP19” Kt R Eth NI, FHHIIRER AT
W HAG TE m) 23 )ik R, SR 2020 AR5 1 2R BERHR 048 T St 1 A% BB s R i, R FRIE IS s A
JELINT B) Y BTG AR AR 8, B T Ik GDP Pk R AR 2212, i HAhthX GDP IR R &, (15 2020
RS 4 BEATA AT GDP SLHL 7 IE MK,

3) % GDP HA &3 1E ) %% [B)¥s H N RMB E 258, “Spatialirho” TR 7 R AR 1) 25 1] 7 Js 0 H.
T RECRE NI, B RETT HA B IE ) 23 ) HHAsORE s 17 DR 82 (9 5 06 AN 2= GDP A R I 5%
M) . 52 B0 3 5 F1 I 1 25 )3 HE 8. “LInGDP20” [t R AR # IE, 18 2020 43R [E & b 2 1 1)
ZE[ GDP 23 H I PERFAE

ZE L RTIR, COVID-19 $2 15 i < i 28 4170 i) i ] [X dek 6 5 1 JEe EL AT W3 S8 1 47 1 2 )i S 2z,
R g bt B A BRI IE

5. &iR5itig

AN BRI R H 2 5ERTT | COVID-19 ZEfEXT GDP HIRM, Ik T2 Hz)
TR EHEBR AT 7 SHE AT 45K, COVID-19 FERE1E 2020 4E 55— 2= B wof 4= [ % Hh X ¥ £ 35 it
T W R, (B RS T A [ R 1 S AR B R, B R E 2R R, A=A
JEAGFRIRE I3 SHIESE R L W] COVID-19 Feth 3t 25t R AT W2 1) ELEAM IR, R BAT 8.2 1 6
e 22 [ R A s 4 Bt 5 BT Bl vk, XA Pt LA I i 2 R Y s 45 R J= i GDP B A,
A S5 1 T 2 i O

o T ER A FE SN X 1) COVID-19 BEwily Je 22 BUK . RS DI A 2, P EBEA s 2 ILH
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