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Regional economic downside risk prevention and response in the digital

economy era: Empirical analysis based on the GaR model
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(School of Finance and Institute of Chinese Financial Studies ,
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Abstract: Preventing macroeconomic risk is significant in promoting high-quality development. The digital economy
provides a new perspective for responding to the downside pressure, transforming the dynamics of economic growth, and
balancing the Growth-Risk tradeoff. Based on an endogenous growth model and the “Growth at Risk” method, this
paper derives the theoretical mechanism of the digital economy, measures the regional economic downside risk of 226
cities from 2011 to 2022, and empirically analyzes the effect of the digital economy on the downside risk. The main
conclusions show that the digital economy significantly prevents the regional economic downside risk. Second, by
promoting the industrial structure, enhancing the market potential, optimizing the consumption structure, and activating
entrepreneurship passion, the development of the digital economy shows indirect effects. Furthermore, in cities that lack

locational advantages and have weak economic bases, the risk-prevention effect of the digital economy is not significant,
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and the moderating effect of digital infrastructure construction reduces the heterogeneity of its spatial distribution. This

study is of great significance in studying the uncertainty of macroeconomic growth, developing new quality productive

forces, and promoting the economy to realize effective qualitative improvement and reasonable quantitative growth.
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A 2 & & & &
X ] i 5 4 2 & 2 & 2
A 2 260 2260 1981 1981 2 442
VIR R2 | 0.4126 0.4159 0.4349 0.435 1 0.393 0
A5 S RAR @b R RS ™ AR AR TE p <0. 01 \p <0. 05 B
Bt L,
(@) RERESH

ARSCRTE T 3 28 T HAR & DL GEfiff B 1) DR SR A
WAL [, B — 2R T AR S S )
80 >R T VIIRS B ALK s . & E ATt hE
MrEATBOL S, ST 4T & R B E MK BHFA
RE5C 42 S e H 3T 28 0 R SR R A L 5 IX Bk 42
T AT B DC BB Wi 2 1 AME TR ER, &
5 B (1) BRI (2) B T MR B Il 45

5 HH(3) FIAEE (4) B 1R A& H 9%
T I AR B ARV Ay o — 28 TR /R 6 10 ml 5 25
SR MR AR B AR R I b e B 4 R
JE BRI A (RS 205 T AT KB A DG PR
R AR T ELAR AR SCHR U R AR B 5 S IR
TR —4F FLI 0 FH P 5Ok AR O O 48
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HFZ2F R EIREGF TATREE E S 5T

x5 HNEESWT
H—BrB
F5 (1) (2) (3) (4) (5) (6)
S, 0.3350** | 0.290 5"
T - _ _ _ _
BIEAT (0.0171) | (0.0175)
0.149 8 | 0.136 6™
AR BE > B —4F T ) FH 7 50 B 4 — — — —
ALK B x il —4F ELHE R FH P S5O IO 4 (0.017 5) (0.012 9)
0.610 5** | 0.438 6™
B —4F 3% 30 i 35 FH P B %4 — — — —
A — 4% 2l T R P 3500 % 4 (0.044 2) (0.0323)
BB
DICECO 1.636 8™ | 1.500 5™ | 10.867 0™ | 10.932 0™ | 9.673 8** |13.560 0 ***
(0.293 8) (0.4257) (2.416 0) (2.6500) (1.1388) | (1.770 1)
P A & 2= w5 b= 7 b=
XL i) 7] 7 57 2 2 b = 2= =
59. 556 61. 670 70. 494 99. 885 127.135 132.700
Kleibergen — Paap rk LM
<0.000 0 > <0.000 0 > <0.000 0 > <0.000 0 > <0.000 0> | <0.000 0 >
) 381.967 274.253 73.258 111.316 190. 564 184. 388
Kleibergen — Paap rk Wald F
[16.38] [16.38] [16.38] [16.38] [16.38] [16.38]
A 2 475 2 475 2 483 2483 2 486 2 486
P JE I R 0.390 4 0.394 7 0.267 9 0.307 8 0.295 3 0.253 5

1 : Kleibergen — Paap rk LM Geit i F T A TR B ER | Kleibergen — Paap rk Wald F Goit T 5005, R385 RS 1Y 2R bR i
W < > B p (8 [ ] IEIER Stock — Yogo FIRBIKE 10% /KK L AIGFAA . 55 N TR AR DR ; ™ R 7E p <0.01 IFH S

S-S

AR S T E RS sk, R —
SRR Bl T P B X B D o = S T R AR B
BeAfii a5 R T3 5 MEE (5) SIMEE (6) 51, B
S B BE % 2] 1 B 8 U I R R DL
HARARECT 255 I S B HERE R, T 24 4E 7% 3 i 1
o S FASR I T 22 55 T A7 KURL AR DS PR 55

ek ARG 3 28 T HAS R Kleibergen -
Paap rk LM %5t p (8349/NF 0. 000 1, Kleibergen —
Paap rk Wald F Gt K T Stock — Yogo 555K
5 10% Wl FHE, R BT ATEE A R 8055 T
BHAS g i) [ e T T RS R AR, RSB
B IR R R TR R TN AR S
P25 R JRATH IH BE A I 35 4 42 XU B A8

(2) U -7

XFFZZ LS, 22 6 FIEE (1) BRI (2)
FIEF ot Tl g il 25 R W Ber &0
1 RETE 1% ACE LR FREAL T8 ==k L, 42
HET PSSR B T RS A =, £F
AU R EEE AR 2 T A AR
PERR 55 Ml B 2R 5 77 Ml 235 4 P BL i 8 2ty 0 o 0 i X
A PERCR AR M T A R TR R

HW K 6 55 (3) 5IFH: (4) 51 R T 1T
WIHLHI R S5 B AT R BT T 1% 1)
BEWACERE:, T T ReE Y ki
TR YR SRE £ 4 3 gl I ] o X 22
TR T BRI 2B N AT KU BRI S

F6 HFEFIREFEFTITRERNERIE
AL FEOULAIL il
ML AL i FEAb S5 QiR KA 76 BRE AT T B 2
(1) (2) (3) (4) (5) (6) (7) (8)
DICECO ~0.047 7% | —=0.052 2" | 0.089 3** | 0.081 9™ | 0.3865** | 0.3744** | 0.154 1™ | 0.141 1**
(0.0100) | (0.0090) | (0.0040) | (0.0050) | (0.0304) | (0.0334) | (0.0117) | (0.0122)
. 1.180 8 *** 0.1453 | 16.220 0™ | 16.038 0™ | 4.670 2 | 4.981 2™ | 9.178 7" | 9.523 0™
(0.009 1) | (0.2175) | (0.0024) | (0.1035) | (0.007 1) | (0.3229) | (0.0045) | (0.2394)
il AE i i P w P & = = P
L[] [76 7 3557 P P = I = = = =
REA 2 486 2 486 2486 2 486 2486 2486 2432 2432
PR Y R 0. 409 6 0.787 4 0.922 0 0.924 0 0.711 2 0.727 8 0.760 9 0.769 4

A5 S O RR AR R ; = RORTE p <0. 01 BFA SR X,
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B 28 TN T BAOUE 3 R B8 52 e ) RS T 22
Mo XTI AR M i BRBE i — L, 5 (5) 47
HIEE (6) FIRYEE SRR B 25T RENS B2 RO A
TBBRIE , 9 B3 Wil b (07 I MU 22 B 4R A1 Sl
XA TINA R AT R A AR

K6 H(7) BRI (8) FIE4E T ARA i B IH
B, SRR W], BrF 25 R BTE 1% KF L&
FHONIE R A B T4 5 R H S a5t e Tt
AR Z FE BT SR 22 R i PR
WLZRIE T S 1 B 2B RS o X IR e A
WK WO 2K S R A T B S
PR 1Beise 2 AT,

Ui S 2 K

(—) A& TRERERHIENFRESH

BCASCMT T2 T AR G X Y S
WL WERT) . ZAENATRAER L) B 25T
[ EPRNEADI RS OA LR N RN 4 S S
i 109 M F VER S, fE P R SR X, B 22
RREFRWE FE A" BT LA P 25 R
BAE 19 K F ERZFZIE, Forp RS i p
AR B F 2L M 22 57 HZR Rt R P 2 57
JEKP AR B g | DX 5F 1 A7 XU AR X B AR, %%
LRI T 1) 8 AT i 2 0, DXL 7 3 200 10 30 s
AR

x7 BETHHRUFEHRRIESH

IR PEEB A X E R PR T #E
S AR [l EabiS IR “HRABEETE kT | AR R I | < B E R T R
(1) (2) (3) (4) (5) (6)
X 0.8390 6.733 5 1.214 5 2.7121* 0.796 0™ 7.036 7
DIGECO
(0.978 5) (1.7950) (0.341 6) (1.053 3) (0.318 2) (3.3500)
B -8.556 4 —36.274 0 74,544 0 35.216 0 44.756 0 -7.778 8
(16.281 4) (18.856 1) (23.687 3) (11.054 3) (29.279 2) (21.5870)
XL [ 3] 5 3557 = 2 = 2 JE =
kAR 528 1 001 957 803 847 297
LIS ) R 0.169 6 0.428 8 0.422 4 0.434 6 0.3232 0.362 9

VAR ORI

ARSCHE— PR - DU MUK 49 2 4 Y
I ARG T A B R KA 7 o 3 2L ekl e
IR, IS (4) 31 ~ 55 (6) FIAERKF BT &
TF R B RENS I T 5% 1Y W2 MK A B, WAL
FAVAEX 3 2 [ R P RARRE R A 45 KUK By
Bl AP O N S b Y S Y R U
b ST R LA R SRt R S i, < S R
ST RRE B A T 2R O, T Tk 2R T A 5 T P
SR TR TE A T DR ol Ry LD 2 S
SEA T IR BBL

(Z) A TRTEBAFAES FREDH

BT BURBUIOK | Tl oK &5 & K
LA RIBARAL K- 4 ST FRAFAE AR SCRLA 4
BRER) S 2 R AR 25 K 20 S A A U
% 8 HRRM] BUR B 285 K R L R AL R
L e RO, 28 D o R A K B o, B 22
BETE o A HE U B F AL o % T e Tl A 7K - 1
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AR RET FE T B BRI AT R
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HFZ2F R EIREGF TATREE E S 5T

x8 ETHHERRENFRES T

BB ISOK T Tk A7k GV KK WAL
SR R B B ok R Tk A Ay Rk IR Ak
(1) (2) (3) (4) (5) (6) (7) (8)
DICECO 1.581 3" ~1.4547 -0.7850 | 1.7963*" | 1.2152** -2.8168 | 1.437 4" 0.489 7
(0.3746) | (1.4076) | (0.6471) | (0.5055) | (0.3385) | (2.6943) | (0.3904) | (3.171 1)
—_— 10.5720 | -39.3820* | -6.0069 | -10.2860 | 27.5240 |-29.1430° | 11.5250 |-28.0550"
(8.6640) | (22.2569) | (12.3861) | (12.5902) | (18.3296) | (12.8069) | (16.0103) | (12.579 4)
il s i = = = = = = = =
XL ) [ 5 B5NE = = = = = = = =
REA 1243 1241 1242 1243 1243 1243 1243 1241
IS R 0.389 6 0. 406 6 0.421 4 0.434 6 0.433 1 0.449 6 0.447 6 0.377 3

T A0 5 O R bR i

T AHIFIRTE p <0.01 ,p <0.05,p <0. 10 RAZEIHFAE L.
x9 ETHFEMEERENH—THN

_— “ ey R VT R R
VAR
(1) (2) (3) (4) (5) (6)
2.847 7 2.223 5 1.975 1** 1.324 9*** 1.545 0 *** 1.017 0***
DICECO 8 35 975 3249 5450 017 0
(0.533 1) (0.548 9) (0.3850) (0.410 4) (0.2853) (0.344 8)
—1.742 9 —1.559 3
DIGECO x G H [E 5 - - - -
- (0.495 3) (0.487 7)
-0.320 8 *** —0.344 7
DIGECO x {8k U — — — —
x WEHAE (0.082 0) (0.093 0)
-1.164 7" -1.140 6™
DIGECO x & Z 3l ik o5, — - - -
a (0.539 8) (0.542 3)
R —11.392 0 *** -9.1155 —11.581 0** -9.5329 —11.701 0 ™ -8.3728
; (0.339 3) (9.141 0) (0.334 1) (9.073 5) (0.3335) (9.017 3)
il AE it g 2= 7 = 7 &
L[] [78 7 557 P 2 B & & s
FEA 2 486 2 486 2 486 2 486 2 486 2 486
WAL E ) R 0.391 8 0.3959 0.3917 0.396 1 0.391 1 0.395 4
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[l % 3, 5 Lk ARS8 AL B2 SR 235, 2
Jie A R A A

B IR R 4 T SR 2 R
o MOV MR i AR R B B T, %
PR 25T 1 B, PR A 2 (5 B 5 A
/NG Ml Rl 5 AR Al Jo BT SR 45 A T2,
RS S7 o Wl JZ= bR s & iR
R NIIR I [IBCE R d | Sl S L 2
GRRGTIRBCEIIRE , 5| 4l b 25 H T 4%, S B
7 Ml i85 5 I ] 6044 5 A 9 DG T, L S5 4 0 o A
PR,

= A LA B RUT AU A A R X B

929



B A F 2024 55 6

AT, TG T 2 T RO A R R T I Y X
AR R 5 220 K A1 b B, A X e )
ZEUR A SR KM T S T ) VR P R AR
A BTV DX S5 R R T b DX Bl 4 B R
K-, FET A0 S R AR, by A6 DB T ke 22 B
SR AT AR A

[1]3RMeE, XNE . 25005 Bop e 20 Y 4wl U 5 28 9%
K BT B ERAG TE I R v il STERIS R[], &
BEWFT ,2020,55(6) :4-21.

(2] e, B35 , n EAR, 45 . 6T ORBEE B S & ed 4
AR R G F S (0], AR 4%, 2023 (10) -
44-52.

[3IHFEE, 2% . BMFHAMRBEL RS T AL R T
REDR AR AR BB I 3 AT REZR [ 1], B R 5, 2022, 38
(5) :56-74.

(47880, T8 B . BE g T AL TS BREE 5 & &
RISk A EBT S]], S8R 2020,36
(10) :65-76.

(518 R . P EET ST R RS R T
SE[)]. W45 ,2023,44(8) :91-109.

[6] BROWNLEES C, ENGLE R F. SRISK: a conditional
capital shortfall measure of systemic risk [ J]. Review of
financial studies, 2017, 30(1) ; 48-79.

(7] WRFEE, 55, Br el BH . 4 il S R 4 il 20 a0 a7 5% i)
LUK SEME? [J]. SRR ,2016(2) :1-22.

[8 X4 4, TGN . ATFIGRAERIKT S Bk 5 2
PR ARE[T]. P ETALZ 5 ,2003(1) :31-39.

[9] ADRIAN T, BOYARCHENKO N, GIANNONE D.
Vulnerable growth[ J]. American economic review, 2019, 109
(4): 1263-1289.

(10 JARHER , AL 37, Y0R8 H . RBE T 48 5 72 Fo 1
SRR )]. 2558 ,2023,58(11) :133-152.
(1153, 2108 . M LR A O K 5 1
X 22 LT AL 2= I B R (1], BESTHA
ZHF5Y,2023,40(4) :113-135.

[12] BEHEEE, AUk R, SRANAR . ELI 00 2 5 ol ol 2 7=
FREFNEIH S P EZE[T]. T E T %5, 2019
(8):5-23.

(I3 VBRI, AT . oh R 2 5 B B RS 5 B 285
ST [I]. hERE S RE 2021 (11) 14-30,204.
(145K i, ER, % . BTk RS s R

100

K S S ESEE[ 1], A BIIER,2020,36(11) :48-63.
(15 BRENE, BRE %, 30355 . B or A0 T iy A 7=
PENR 55 b £ 2R K LR i R R A 5% - ok 3 E 222 ST Y
ZRAESE[ ], RIS 2009(4) :83-95.
[16 3L B2 IS . BUr s el 1 R 5l
SiR T (1], BEAFRARL TS ,2023,40(2) .
90-112.
171583, 22k L A T 37 0 e sl i 48 T R 3k
NEEAC ML AT [T]. L BFIFE,2021(6) :118-135.
[18 JGLAESER E L, KERR S P, KERR W R. Entrepreneurship
and urban growth; an empirical assessment with historical mines
[J]. The review of economics and statistics, 2015, 97 (2):
498-520.
(195K, JTT 48 SRl . 4/ NECT T - o R R
BRURREL]. T E SR 2021 (8) :35-51,204-205.
[20] KOENKER R, BASSETT G. Regression quantiles[J].
Econometrica, 1978, 46(1) ; 33.
[21]AZZALINI A, CAPITANIO A. Distributions generated by
perturbation of symmetry with emphasis on a multivariate skew
t distribution[ J]. Journal of the royal statistical society series
B: statistical methodology, 2003, 65(2) ; 367-389.
[22 )4 VLM KB, 55 . BT &l 5 XS AR A
ACFIFFELT]. AT ,2021(3) :132-150.
[23]HARRIS C D. The market as a factor in the localization
of industry in the united states[ J]. Annals of the association of
American geographers, 1954, 44(4) ; 315-348.
[24 ] KRUGMAN P. Increasing returns and economic
geography[ J]. Journal of political economy, 1991, 99(3) :
483-499.
[25] 500, Tof—, TJ%, 55 . W b B3 % H ek
JE ARE R 5 A FRE (] 2957 (1), 2020,19
(4) :1401-1418.
(265805  RERZE A1 RFY 55 . BUF AT 51T R X
SVR Aok A TRATCER MIESE [J]. 45 i
FL2023(4) :16-34.
(27 VMAHESC, ik = . BF &0 N HZLR R S ik he
EEHEES[]]. GBFIFEE,2021,56(5) :91-108.
[28 ] FMEME MR ZE . BT 20 & Xt o BT 2 iy S i
S BT T AR B A S [ 1], 2R ,2023(5) :41-53.
[29 ]9k, T 48, akddl . B &ut S M e a ST
WK[J]. &UHF5E,2019(8) :71-86.

(R TR E F)





