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Abstract

In recent years, China's regional economic landscape has changed
from "overall gathering" to "overall dispersion and classified gathering",
and the regional development strategy has accordingly changed from
gradient advancement to point area radiation adjustment. Under the
current economic environment of economic power transformation and
insufficient growth potential energy, new growth drivers, growth poles
and regional development strategies need to be cultivated and explored.
The situation of asymmetric competition among provinces is severe. The
inland provincial capital cities lack the unique regional advantages and
industrial foundation in coastal areas. The logic of going hand in hand
and emphasizing equal development is not applicable and the support is
weak. In addition, Chengdu, Wuhan and other cities are leading the
demonstration. The strategy of "strengthening the provincial capital" has
sprung up and flourished everywhere, becoming the core city for some
provinces to concentrate their advantageous resources and become the
province's voice in provincial competition, The best choice to mitigate the
brain drain and attract capital and policy favor.

As an unbalanced development strategy, '"strengthening the
provincial capital" has its unquestionable advantages and inevitability, as
well as the worrying siphon effect and imbalance possibility. Therefore, it

is of great significance to describe and identify the economic pattern and



N 2 e A e 2 ) X 23 AL A1 48 2 T PR 28 5 i L 2882 B S AT ) 4 B

structural characteristics of cities in the province, and explore the
spillover effect and its impact mechanism of provincial capital cities for
the effective implementation of the strategy, enabling "marginal" cities,
and realizing the comprehensive and sustainable development of the
economy in the province. Under different levels of economic
development and different regional advantages, whether the "strong
provincial capital" strategy is universally applicable, and to what extent,
and whether its impact mechanism has certain internal logic and
development laws, empirical analysis is made based on this.

Based on the theory of growth pole and spatial economics, combined
with social network analysis and econometric analysis methods, this
paper builds a provincial urban economic network with economic links,
and constructs a regulatory effect model based on the panel data of
prefecture level cities from 2005 to 2019, to explore the relationship
between the spillover effect of provincial capital cities and the closeness,
coordination level and centrality of the urban economic network, and to
consider the characteristics of samples and the times, In depth analysis of
the impact of government intervention and the transformation of
economic and technological forms represented by the digital economy on
the spillover effect of provincial capital cities, and further exploration of
the development direction for the zero sum competition and imbalance

situation within the province based on the emerging classical economics,
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measure and study the formation and development of the pattern of
specialized spatial division of labor between cities and cities within the
province. The empirical results are as follows: O On the whole, the
spillover effect of provincial capital cities 1s mainly positive radiation, but
it is heterogeneous for different types of cities. @ The economic
development of local cities has a positive U-shaped relationship with the
strength of economic ties between cities in the province, and an inverse
U-shaped relationship with the polarization degree of development in the
province. 3 The government intervention of local cities has not
effectively solved the siphon and return effects brought by the regional
development differences, and the effect on undertaking the economic
spillover of provincial capital cities is not obvious. @ Digital economy
has not played an effective role in promoting the economic diffusion of
provincial capital cities and the economic undertaking of local cities. &
The improvement of the provincial capital's economic advantage has a
positive regulating effect on the promotion of the functional
specialization of surrounding cities that have a certain development

foundation and are still in the process of development.

Key words: Strong provincial; capital city economic network; growth

pole; spillover effect; Division of labor and specialization
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4 oy i SR 3 75 4 T 42 S K RO SEE 43 4

HTF 2005-2019 FFFE 27 MBI HIE X & B A " &7 A F e
HoEE R Bt 15 A 3L 405 MBIV NGS, 15 3148 350 45 K 2538 T B2 AR 5 ANk
FRIESE bR IR PR RE T 15 E1A) 2 T3 AR B, K54k 2 2% 43 B R R IR+
BE MM E A S, STUE T A S 3T &5 i O H 7 38T 2 B K
AL IR
4.1 A, TEENSEREE
411 HEXRTEIER

AW RBEAM R 27 DMEH OREEFETT) 2005-2019 35 290 /N Hb 2L,
TAEFHIE, S5 MBI EIEREEE B Ucinet A, HATEHIE LA
FA(PEBTSITEL) - (PESHES) ASNETSGTES, H9
BRACEHE B T A ) g T E R G A & R ES AR R AE . BRAMEE
b

R I ER N AL L B DA R 2 S A S Fe Bk i (i
PLFEY , WA GDP &4 & LT E1Z 8 A ST KA AL B WA TF
SRR, TARERRE “MXTmE A E” KA EEMET R, &k
M4 Jek, PN 48 2 Bk T AR e A T AR R RO LU AE CTARE MK, 20200 . {H GDP

b HENERS P2 L, AN RER BT RGP IT RN Zh SR, IF L &
Grrb 58 T 2T I AR B B BT AR AT A2 N R RO, i E L
WIFARE TR RILE WA ZE L5 R T RIAL, B LUE AR
ST FE I T AR S RN IS AN AR o PRI AR S B A 2 W 2% v A O
T BB A TR B —— M R B, R TR AEGE, SRk
TR BT A I S ST A B AL . IR RER G RS T T R4

28



N 2 e A e 2 ) X 23 AL A1 48 2 T PR 28 5 i L 2882 B S AT ) 4 B

DYHRAR, LA WERBTIR AR AR GE SR B A S 3l T A 25 38T AR 22 5 AL
BHAARH, THEBR IR

B LI L
SRR TTTAR B

degree, BN ER i AL HTAER RE (R AT E AL . RIAS S EE TR X4
P AR T A 22 BRI R, B e A EE AR B LA 2 BT 22 B L 7 A A
RN E RGN ZE 5, A & E S H SIS RIS BT, RE5E
BT AT R AR DL G50 35 5 2000 e T X i HH SR RSP

ST, AT GDP KR, (AR R, ARt EAE

degree =

(degree) 58 230 T GDP KA (v _o) M HAZ LU O R B, IR 2235F
R IR B SE B R A U T AR (Size) « PR BE T (Tee) « TFTBRLSE (Open) < BURF
T (Gov) v NIITBEAIKN (Edu) VE P A &, Pl i BB AN 11 %5 B2 R A i
WA RE IR IR T RFEREFE . HORIRSS 5 BT 2 POl 5 iz 488 Ak A
G EC ORI ADA S B, T TSORE JE DA% D AR - 4 5 () EL RS A1 B 808 5 GDP

AR, BUF T LA 2 208 SO I BN 5 GDP LB e, IF DL
DS 2 A NBUE P A AL B N ) B AR 7K
4.1.2 1582

ST EAR R, T S R [ VA 2 I A DR AT R, €
RGN

y.=0o,+By_c, +9200ntrolﬁ +y,+4, +¢, (4.1)
Y, =a, + B degree, + HZcontrol LTV A e, (4.2)
YV, =a,+ By _c,+0d,degree, +p,y _c, *degree, + 92 control +y,+ 1, +¢, (4.3)

Hr, o AR ER GDP K, . degree 53 | NN N A 298 T
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) GDP MR MA T B AL H, v c*degree N _H LTI Y control T
AR,y NAMEEERN, 2 NI E RN, e ABENLIR ZE D, °
RO M G5 W 2% 2 40 v R R 38T K 1 5 1 21 B R B T 2 B K s
W, FEIGHEREQ), GEHULE O WL R K L = R I A kAT RIAER 7T A
B W) 248 R AR S5 A R AIE 0 3k T 8 5% e () s e AL
Vv, =a +ﬂ3C+HZcom‘rol” +y, + 4 +¢g, (4.4)
Vv, =as +ﬂ5D+QZcontrolu +y,+4 +¢, (45)
ERF, o AMEEEEEOH, D AN EE,
TR S, WOV e BN R 2 B A ) X AT G 3 5 T,
H “sR8<” WIS BON £, Bl — Ry RS SWHEkE i
B s B AT K E; R EF SR, MFaFEHNAF s, PLA
WHE ARG — e E LiEaE Sk, E58 VX EAEFE R, SiHieBUR
T EE T A TN 2 H AT A D . BOEBAI T

¥, =0, +0,degree _c, + p,gov, +@,gov, *degree, + HZ control LTVt A +¢&, (46)

Y, =a,+6,y_c,+p,sz, +o,5z, %y _c, + HZcontrolh +y,+4, +s, (47)
Horb gov NBURF T, sz Al S0 S5 0k I 545 I B0 & 5 R R K -F
OGRS, 20200 , 5@ < 0BUN TS BREH T E MR E, 2

AT IR R TR B AR T E AL T R YT R A TR RS,
KB HSEOF TS BRI BOr a5 R BT 58 W25 KR
HIAZ B0 gov*degree 5 sz*y ¢ o

4.1.3 FEiR 54

AR AU R

PORTEERILEE, BT IS U HEAT i rho AR B
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®4.1 ZEHEREGITER

AR NI AL FIME taifEE BME &KNE
C R 28 55 0 3900  0.332 0.120 0.131 1

D RX] 28 25 i 3900  2.462  3.122 0.2 21.018
y BIRN ARG 23T GDP K2 3900  10.863 4.992 -19.38 109
y_c BRI GDP K&K 3900 11.131 3.706 -5.6  28.6
degree HHWIEBESMT AT EAE 3900 2.504 1.060 0.786  6.909
Size Ik T FR A 3900 5.634 0.976 1.332 7.923
Tec it R 3900  1.338 0.933 0.124 12.146
Open TR E 3900 1.685  1.858 0 19. 783
Gov BT TR FE 3900 1.505 0.897 0.335 14.588
Edu NI JFEA K- 3900  0.648 0.131 0.173  1.425

W5 %A B R AR BE 0 A, B MK R P OH (o) . MKHE
(D) « BHNIEBASWMTAETFEME (degree) SFLTF M ERFIETE BT 1A,
HE T WL 5% 48 IR B W 4% KRR . R FE A O A E N 0332, FRitEEN
012, 1ZFEHOEARIN AT T A S BAKT, X U0 2 508 80 B & 5 N4 N
PRI R 22 GF AL RS ZE IR K, GBFRBEACTE IR AT T8k, Hoh 45 B 4K
HC A 28 SR T TR) 28 5 AL BE N 38 4 B 8 A e R T AR I T s
LR FEIE N 2.462, WRiEZEN 3.122, WILZHAE G LT KT, HiniEzE
BOK, A MIEE SRR, 2RI IR E A A WA R B UIRLE
A, REEE KRB AEY), S MNEEERIK. BHNEHFKRME
JERRRTE, BRRBEA S SR T = i mA AL, MEEERE. BNE
TR BN EEIB 00 BAINT A AR RS BN IEE WA E i,
BRI 2 3R 0T T8 A 5 W 2 h & BHR AR A AR T8 N T 37K L
B, EOAE AR S IR T 548 2T & B A BGE Tk, I8 EUNME N 2.504, Fr

#EZN 1.06, AT ZHCARE ST 58 20T 25T AL SSAFE— € £ 57

EIFAEIR, FHAPuRYITT & T AU T 25 AL 2P Ak, RFH T
B R T AT T 22 5% L BT 20T ey, X AE SRR B AL R AR
(& .
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HApfeHor, Bk GDPERF LS, S B i T 25K, H
PRHEZE RN ATBONREE, T 2T SR8 ST 1 GDP SRR hnit 2= S5k
EZRR, BB ARE .

4.2 FfEEYT

{4 hausman 45 S/ P TEL 2 AN R J e [ RO, 7% 2
TR T A SR T K5 2 LR GRS B B A T AR S IR 2
M. B (1) L (2) BURTE HAE LI HISE R KA R F A U I e
BRI, 82T GDP AR K 1 AN, HJ7 ST GDP B K 1
Apfr. (3) FI5 (4) FITESH REHIARR S A% RN T, MEWE
L FEHOIAT SRS, 45 ST DA MR B S (R AR ST I 2 R
T, FLRBSIE 0.01 KT 535, BIZ AZ5E 5 M2 4 217 ot
LRI, A5 HEBh 4 P E R T 22 B e, IR A A B A 5 ) R 5
1.28 T WA 0.34, 5t 00 I 5 85 B P 45 MO DA R T DR O FR 38 b, 52805
WK A BRI EERR, SN SESMTEHKTELERE. (5 55 (6
B T PO R e B S LI R B 6 8, I 2 B S L
TR, A LTE A R 55 B LI R B B -0.04, LAY HITE 0.05
501 AT ERE, XA A2 5K AR T2 R R (i
L B LI SRR BT IS8, S5 2R O B TR, B RS e
B LRI TR SRR PSR I 4 52, B 29l 5 B 26

BWNATEZE R ALE T BRRIS, LR RORE S ARG 5, X AR G L 7 A4
Al FEH o
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#£4.2 HEEHELER

(D ) (3) 4) (5) (6)
y

y_c¢ 0.958%%%  ().873%*x* 1.044%%%  (0.956%**
(0.016) (0.020) (0.047) (0.049)

degree 1.276%%%  (0.336%**  (.764%*¥*  (.6]11%*
(0.109) (0.101) (0.264) (0.266)

y_c*degree -0.040** -0.035%*
(0.019) (0.018)

Size -0.616 -6.250% % -0.204
(1.223) (1.548) (1.234)
Tec -0.336%* -0.921 % -0.319%*
(0.132) (0.163) (0.132)
Open 0.256% 0.527%%* 0.248%*
(0.050) (0.062) (0.050)
Gov -0.41 3% 2,189 -0.377%%*
(0.127) (0.151) (0.129)
Edu -3.229% % -14.978% -3.296%**
(0.878) (1.041) (0.880)

Cons tant 7.352 59.095%** 3.554
(6.935) (8.715) (7.102)

N & & & & & &
FEAR & 3900 3,900 3900 3,900 3,900 3,900
W R 260 260 260 260 260 260
R—square 0.506 0.515 0.036 0.257 0.508 0.516

R RS, BEREE) . BURTR. A DI BEAKFAEAN R [ Y A5 A o 4 24
W HABONG, BIANERKT . N T3 BEAR KT 36 15 388 11 ) 2235 o ik 1w A 1
W, IXATRESEAEANE BT, BRVY BRI S ARG BT e B kAl 5 oK
PR SRS I, BE K Z T BRI S - AT B AN IR RIE B [B4)
BB, AR TS BRe A b IE B AL 80 N AT AL RO R LR
VO ELRE T AN B Sl o BURT-F A 520 R AR 2 8 e — e R Bt
Wb T UM AE SR EAS T [ 22 G 3 51 2 6 0 S AR B A fs b i . XA I
KB R BUR 2 25 Dy Ik, IR UL I RS 51 B8R A1 1 7R 4 5 ot i g i e
RIERAF BRI IE RS20 . 3 AR RO A ER Z Ve A, R
TR 7 3 T e B e A i /gt — 2B 3R .
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1.2

1.1

Effects on Linear Prediction
(00}
|

5
.4_ T T T T T T T
i 1T s 3.7 4.7 5.7 6.7
ZFEMEER
B 4.1 ZFFEALERIETIRL
4.3 RERMESH

IR, AR IR AEAN FIREAS RS R AL EE KT R B 22 B it A,
BEAT /X MEWE T, M5B S ST . SERTE DL I SHIES %

4.3.1 NEIH N EKED

B, VAU A8kl o 22 5 E AL SR BON =K (BU MR LIS 205F
PEES RN FEED , WWEEER 3 AIAL, A I AT K AEAS R SR A 1 XA f
112 25 (et 13t I A g, IRE AL R XE A fe S R O 7 BAS
W, VLB E AL R 2 X B AE ORI &, ELIE R R
WG A 4G SChRa . B AL BAR 11 DXl O 28 5F R R LA
A AL BT B E R B S LS F A B A IX, mTE O
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HA s h 5L K A K71, FEENETT KRR KK
NPT, PISSBIX 2 G 528 23 PR D #ECN, EIkrEEe 25
ALK S 88 988 ST I DR RR S o b o B M X 22 5% o 6 B2 SR 25 O A7,
ERIF AR, 2RISR ARG R s 1 5 R RIS AL T
KV, BA— e M BEA S N BR,  52A8 23Ty RO R A i T4 S AR
VRIS 32 8 2 IR AT oL s IR e B . s A X
AR E AL R 2 N IE, (HX A5 R R A, 1SR HX
SR RZAINZES NZEEE T2k, KPS KRB VRIS, MW EER S
B E AL B A S R

* 4.3 ARABEMEKFHEIESR

(1) 2) A3) “) (%) (6) (7 (®) )
(MR ] e A T [ERERA2) 1)
y
y_c¢ 0.919%** 0.588*** ().813*** 0.651%** (. 814%** 1.259%*%*
(0.026) (0.136)  (0.036) (0.247)  (0.035) (0.125)
degree -0.844  -2.338%** -1.178%** -1.669 0.556*** 1.686%**
(0.805)  (1.175) (0.565)  (1.304) (0.170)  (0.448)
y_c*degree 0.232%* 0.069
0.121%%*
(0.093) (0.105) (0.0324)

Constant  10.183  95.09%*%* [4.72%  14.657 81.599*** 2020  19.508 58.219%** 11.30
(7.452)  (11.172) (7.765) (14.548) (16.360) (15.027) (14.649) (19.028) (14.936)

P A & & & & & & & 2 2 P
N EbE & & & & & & 2 2 P
FEAH R 975 975 975 1950 1950 1,950 975 975 975
W R 131 131 131 227 227 227 159 159 159

R-square 0.686 0.225 0.689 0.406 0.233 0.407 0.554 0.268 0.562
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4.3.2 Bub— GG o th

HR, AR R AR S5k 32 B BE B RE e, o b ZHEE R 54
ST EEEE SR 280E, AT FUR 2 DUt B B B2 b 4R 5 5 2t AT Rl 7
A DA S i B i A AN BE SR R B EEE . TE AT R g, K
R 2%l B AN Al T g A T A% e L, AR Z IR R 548 &
I8 T LG B EL A0 R AR A RE T 1) 22 57 0T ANE T2 BF RN I %, A AL 2 28 0 it
A% L 5 I G A5 o3 B 5 IR T T Rl e o TGt 7 L ARG
5 R, PRI T S 2 T AN R 2 5 I AR R A 3t U 3 BT 52 21
T O, A4S A SE N R A

B 4 RN, AT L5 G K 0 B Sl T R AR B e fig LR ]

aebredttE M. g ih, BaE LN REOVENA R, WA EH
N, WG R E NEGTE R s I B GI 18Es . B LI
2 5F R R BRI 73T, IR BROR 2 5 Ik 2R A 98 i DA 32 18 80 B2 AR AL R EL Y
Wi AN, S E A X F B, T SR R G B Fs B 2 R B AR
FY, BETT 5558 2330 i 1E [ v RN TS T2 iy, AR R BUR
NG R O T RBOF AR, 2K E T E N RS HEE 2R
S8 N A RS G AR AR B A N =0 a7 A EPS e AR A3 K Y P = £
FTHE 238 S HR A8 th B ) e DR IR B R MIAE A, Bk &bt ik
AR MBI O T 58 M LG R R B E . L KK
B BT WO, R IR AR RRE S B AR, AT HE.
VOIS R AL R R E S BRI fr R AR W] RERA B I = B AL
JEOLH L, BRI B FRGRETIRKRE 1 5 R E AR, BB MEERY
W BRI T B R P R S F R B 5 iy e Brag e, ERIA L2, @dr
AIRBOR I 2 51 & — % A ML IR AN o

4.4 AAZGFHEERSHESER

(D 2) 3) (4) (5) (6) 7 (8)
B2 IR T il Gk i Ik
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0.650%*
y_c 0.795%%* 1.093%#% ()99 0.8817%%% () 90g*** \
(0.040) (0.115)  (0.033) (0.120)  (0.034) (0.117)
degree 0.032  1.060%* -0.427 22.699%%*%  _1 188
(0.153)  (0.480) (0.729) (1.022)  (1.031)
y_c*degree 0.013 0.169**
0.092%%%*
(0.034) (0.054) (0.072)
Constant 27.00%  86.65%** 2430 7780  62.61%** 6218 9239  66.27%%%  1558%*
(15.939) (18.236) (16.277) (11.759) (14.114) (12.090) (8.811) (13.388) (9.261)
1) A & & & & & & &
N & & & & & & & & &
FEAR = 1442 1442 1442 1838 1838 1838 620 620 620
I B 197 197 197 246 246 246 118 118 118
R-square 0.405 0.218 0.409 0.484 0.232 0.485 0.686 0.233 0.690
4.3. 3 HIRFRE T
[, M ER E & SRR M ST b, ATRLVE W, &SN a i

H SO A IR R A, L IEE T8 3 i 52 i 2 S50es 1  ANME QI T, EL v B A e b
Xt L RBI T I AN R, B 3G st B8 1 T 38 D0 i, AN &T 3 i
AL IR 1A RN, S 25 O E, TR B U H KR AR R A R 2 . B AL R AL

I3 A IR R S P P 1 B Ml RO i T ELRR AR R, RMIBE R ROk, &
DA RO, MR R B S ST AR 22 B B AR 2 b 1 22 B RSONL Y EL RS M 12 T 5

1, HXPABEARIR TS, &AL BHE TH X 48 0 RS (I 55 AN BA R, wT i
PR PR ST I WRAE FH ) fi & B A — g A6 52
F 4.5 MRS SIEE R

D 2 3) ) ) 6
[iRI5 7] NIR
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Yy

y_c 0.877%* 1.O81*+% (), 852%** 0.839%%*
(0.030) (0.079)  (0.026) (0.062)

deg ree 0.005  1.086** 0.489%** 0.220
(0.155)  (0.456) (0.133) (0.326)

y_c*degree -0.086%** 0.004
(0.031) (0.023)

Constant 6.143 57.83%%* 1418 9.605  75.63%** 7.094
(12.170)  (15.125)  (12.471)  (8.384)  (10.074)  (8.592)

P AL B & & & 2 2 2
M [E P P P P 2 2
FEAH 1635 1635 1635 2265 2265 2265
WA R 109 109 109 151 151 151
R-square 0.539 0.286 0.542 0.501 0.246 0.502

RREEAS [F) 30 T SR 3 0O PR R R, eV 22 5 A 2 i O 48 2 Il Ty 2
A Vi O PR SR AR Y R OL A M 85, AT BN AR A O IE, I 0 T 3
EE A b R A RN Rt b A | DR 2 A SO o L i N I &S A
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EFEREER ZFEREER

4.2 SRR PR o U R R Y S
4. 4 SZMHLH 34T

4. 4.1 BFREFHES

SR> B b B i AL PR 2 RO AE R WS 2 BF AL . AN R IEC R R
HI T AEA AT o0, (Hp T REA I BT R B R — B[R] — e Br 2 ) 2
PRVERFALE, 1048 F W 2% 28 G0 IR B8 A S5 A0 R AL a0 SR 2 X 1 7 9 7 A S, 3K A
SR AN REAE 1L 5 X 2% RO T 70 SRSCAEAS 3], [RLEAS IR 78 308 H ) 2% mv ol 35 5 R 2%
B TR R AR B, 7 9 BEAT SGAIEAS B8 1 T 3 T i Ak 22 5 R 4% 14
JRE TR P 55 B AR W 45 PR B AR 55 S X e D G I R S i A
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R 4.5 BARMBIHLHISSHES R

(1 (2) 3) 4
y
c 2.274%%  9.087%*
(0.999) (3.775)
c*cC -14.93%%*
(4.785)
D 20.482%%% ] 606***
(0.035) (0.09)
D*D 0.063%**
(0.005)
Constant ~ 73.44%%% 73 3¢%k% 4D 47wx% 17.79%*
(8.423) (8.413) (8.530) (8.525)
Pt A & P 2 & 2
AN [ 52 & P P 2
FEA K& 3900 3900 3900 3900
gl A 260 260 260 260
R-square 0.251 0.253 0.286 0.320

R 6 A TR EERRFE SR B SIS R, (1) A (2) FIFENT 2%
H AR EESE R, e P2 e 3 S IR IR R R A I B B, X R
Y X 28 0o 545 B T e 5 1 ST R B I TR AF AR 8] “U7 BESCR, U7 3T I
2P R R B M4 TS BT R S8 TR T By R R S5 R A
PR A, SREO S B R 48 A 22 5T I 45 (1 S B AN L i ] ) 2 5 S
B ZZFRBETR, T IAE— 2 S HKCER, R TR A G, T 3
PSR AT m . B R AR IR, M5 I T 2R B R U = R %
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15
1

10
1

T T T T T T T
4 6 .8 1 0 5 1 15

MERLH

=
B 31
B
¥

B 4. 3 BEAAKRHETS BO 15 R B

53 M (4) B2 o3 ke g6 4 4 o S L —IRIRKI R S5 8, RN
RIUAT AR ECR Z O, IRIUARBCR IR, RIRY 28 % B 5 3 5 3 i (1 22 5 4
KAFELL “U” KRR WA EAUR 125 W 2% rh s 7 sl 18] (R I AR R
R AR L S PROE G AN Y], rh G BT 5 SRR I M X B AL Rl al B R,
BN XI5 R AT ZBERFEA K, A THIR R A B — € K1 a
SEEE RN AT R B v A R B S5 S 5% ONL RE M, T S R B AR A
KL BRI, AP EFIVIG IR I e, X KR ZE#H gD, XS
FRUE AR 1018 U B S R L

4.4.2 BIFF g

B IR T R AR H 5 B A RO A R LR P T, AE BLA O A% O
W73 T B SR A% AR R o3 A DU T BT R 2 G % R - R TE B S B kS 3
I TVEIOIT U T TA R AIEHERL®), K BUFTTHUE iR E S 5 H

PRI A R AR, X T F AT Utest K, M.
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PLEFEESAA R IR T LB KIS BT, 70 UK J7 B 48 2 i R 3t
DT E R AR LI A T TIRCR

YR 4.6 ATLUE W, [AIAXT GO BARREARR, BUF T 106 5 A7 16 405 17
et o 5 22 5 B U 7 AR P 2 3 U5 ) (K~ I Gl iy F o A S 2
XA 3 T AR S R SR 35 0, 0 A mT R BORE T T 8 8 1 1 T B AR R I O
ARG HIFRIG HREE -T2 8 O B A 2 GHE 35 R fe 3t pr A
TTIRTT A BEIG A, AEX 2 I 00 1 ) 1 2 AR W, R S BRI
JEAT AN A5 3 1] SE A A T2 Gl RIE S A 2 BRI IR A SN & — e 7K 3
RE T3, 3R B URT Y 98 4 2 ST 3 1) JF AN 2 S R AL A S T A2 AR 3
SCELEIM AN o T WSO T F000S 48 2 ST 2 5 18 A A1 29802 F 1 4 A P A 1 2
E R BER, AHIX AR e BN LI T R, X AT RE T AN N A B T 3
22T, MECLENER], w e R B REIE S 5] el D L
INAT AR e o

®4.6 BUFTHEIRENIER

(M ) 3) “) ®) (6) O
5L Uz S il I G VS Al
y
degree  0.802%* 2261285 10.846
0.179) 0.722) (1.768)
Govidegree 3 gguss 12.43%%% 1475
(1.124) (3.933) (11.479)
y_e 0.819%%  0.781% 0.904++* 0.793%#*
(0.036)  (0.073) (0.059) (0.071)
Gov*y e 0.348%*  0.091 0.036 0.764*
(0.196)  (0.390) (0.326) (0.416)
Gov  -1412%F%  0769%%  _1220%**F  SE38%% 0031 1623 -1.244%*
(2.967)  (0.236) (0465  (0.942)  (0.392)  (1.900)  (0.546)
Constant ~ 67.68%*  9.986 28.00%  6159%*F 7505 67.58%% 1119

(8512)  (7.089)  (16513)  (14.078)  (12.020) (13.418)  (8.854)
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Pt A & 2 2 P & 2 2 &
AN [ 52 2 P P P 2 2 &
FEAS B 3900 3900 1442 1838 1,838 620 620
T A 260 260 197 246 246 118 118
R-square 0.254 0.516 0.405 0.237 0.484 0.235 0.688

4. 4. 3 FAREFH= M

DUBEA  H00 0 2 0 B Rl S I B 2 5 T T LU B 2 g St
SERBR PR (VPSS 2020 . RO HILE R “EEES” EWH
B ARES R “AHIL OB SRR, B AT R e 22 £ 4 R
W SRR T RO R R BB 1, A1 31 S48 R O R
AR IBEREEENSHE L. R RRACT (o) KR HF R {580

Sk GRESE, 20200 , R 2Hi88E 2011 £A4H 651, NE

FebrRlE HAA VIR A A Gk 3 2011-2019 4F 257 NI B T M B HE i AT R 56

R4.7T BFRGHIATER

(1) (2) (3) 4) (5) (6)
MR WG RS AROIRTT ABELSIRT BELT I T
y
y_c o 0.848%xx  (787F%%  (90]**  (.879%k*  (.82]***  ().836%**
(0.048)  (0.088) (0.095) (0.070) (0.072) (0.060)
sz 0.089 -0.044 1.151 0.732 0.612 -0.992
0.474)  (1.062) (0.957) (0.605) (0.657) (0.645)
sz¥y_c  -0.099%*%  -0.140  -0.333***  _0.083*  -0.149%%*  _0.003
(0.040)  (0.108) (0.098) (0.045) (0.057) (0.053)

Gov 0.444%  _1107*** 0286  -1.344%%  _0.820%* -0.062
0.236)  (0.412) (0.394) (0.602) (0.383) (0.252)

Size -1.563 -4.591 0.821 1.077 -3.149 1.258
(1.936)  (3.178) (3.889) (2.582) (2.756) (2.452)
Tec 0.418%  -0.420 -0.484 0.471 -0.395 -0.532%
(0.176)  (0.383) (0.318) (0.292) (0.249) (0.225)

Open 0.096 0.079 0.295* -0.135 0.204 -0.002

(0.080)  (0.115) (0.162) (0.112) (0.126) (0.088)
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Edu S5.112%%%  _4.03(%* -2.936 -1.656 -5.880%%%k 4 43Q%kk
(1.388) (2.062) (2.522) (2.327) (2.209) (1.502)
Constant 15.15 33.65% -0.080 -1.459 25.38 -1.456
(11.045)  (18.133) (22.314)  (14.697)  (15.697) (14.019)
AN & = & & & &
FEAR = 2313 721 1207 385 1350 963
W R 257 144 235 93 150 107
R-square  ().391 0.494 0.289 0.606 0.313 0.563

R BT T BT AT R ACTAE R AR B AN R RE AR Il T 1 [ A 45 2R
WAL, DABEARIR T AR AR SN R MBBRRE B L AL 57K B3 T A A4 A [l D )
RIS, BTG E AT B AR R R BCAR A TR . XA E
FEJE EULRA H A & 25 KR R 08 I B L R AR X a P A LY
B RN RON, AEREAR . RIAGIT . A C 3T A ANEE QR R T R A R
DrECE IS 1R AR RON, TR AT R A A2 B SR A AT A5 R R, KR
TLGHAEM TR B 25T R PR RO Y 2 IR RE AR, R 2 2T
T, HEAWRERE CALBRON . W IR RN T BRI . B
ARAEIR T W0 2% r B AEAE AR EE AR (1, bl rhCo 3T 51 S8 HE BOR AR IR
Vi JE DR A AR % o SEUESE UL H TR 2 Aot i KB B A T B
B SR B XN G TS BRI TIE IS Rk, A A BT R ROR I TS
TE 2 SRS NLIZ D HE] HAE B o

4.5 REEMRAEMRE

K 4.8 BRIEHIEENRELERE

SO %) GDP 184 %
S GDP H AL TR bR Sy O B4 GUM
y rgdp rgdp
L.rgdp -0.175%**  -0.0665%**
(0.003) (0.002)
degree 0.0438%*  (.102%**
(0.018) (0.036)
Gdp_degree -22.07%**
(3.463)
Constant 76.80%** -1.497 -2.514
(8.397) (2.168) (1.656)
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5 ) A & & &
i DX [ & & &

Arellano-Bond test §GiBu Cibul
FEAS & 3900 3378 3638
WA s 260 260 260
R-square 0.258

RS SEUESE RO, AR . AR T BRIy AT
Bk, (1) o RIfE ] GDP TH5HEAG H IE = i AL B iz DB AR B . YY)
GDP $4 3 5 H i fif B AR Edb A7 [l B, SEUES R SRR A — 8, (2) S
b | GDP B AL 5 A SCR P AL 2 X 28 0 Ak il 5245 th IR e B A 8 SOF AN 52
2MIF, GDP BN LGN EA — MR MIFRFB IS L FFIL R, it —
A B UE S5 R IF XA REAFAE I N AE PR REAT T8, A SORI A B 5 A Lo 3 1k O
SR ZW R B BT I A & S DID AR, KRSCE L
PRFEAE 23T PR R 1 P A LA 2 3 2 5l R DD B UK, JFXS DID 45

BEAT TOPATIEHRK, AR ROR IR A 2 T Il R R A RSl 1 iy
YT R Dr R, X AR S 1 BOF T A ROR TR .

4.9 PO S BT KB
(1) () (3) (4) (6)
HR L T 1 BT R

ZXCS 0. 729%kk (0. 729%k%
(0.277)  (0.281)
time —8. 47Ttk =8, 180tk —8. 30 Iskotek
(0.326)  (0.395)  (0.402)
DID 1. 0423k 0. T76%k%
(0.253)  (0.257)

before3 0.311
(0. 523)
before?2 0. 796
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beforel

current

afterl

after?

afterd

afterd

Constant

P AR &
I [ [ 5
b IX [ 52
FEAKE
ki K

R-squared

14. 56%%%
(0. 224)

&

3900
260
0.471

-13. 36%
(7.776)

3900
260
0. 477

14. 56%%%
(0. 223)

i

3900
260
0.472

-11. 84
(7.818)

0.478

(0. 524)
0. 803
(0. 524)
0.371
(0. 525)
0. 459
(0. 525)
0. 466
(0. 527)
1. 615k
(0. 527)
1. 239k
(0. 356)
-10. 53
(7.847)

YO R A rh A A AT P 5 8, A4 Bartik( 2009) 5 S AT (5%

Fifi% (Bartik T, 2009; ZATM#AMUEA, 2018) , HIHI 0 B ICHI 46 4 #UHA 1
AR BB R D SRS THE, DA BE T THRAREAS . 6 —PrBh LA
R THRBG I EZEBEAN 0, 9 T HAERKS RIKRYIAFALS TAKR
BRI REVER /N o A5 SRR 18 A AR A e i 2 5 AL R 0N M 3 4
PRI MHOR BT B AR AR ], HAA A B AR A S A IR 45 R A — 2,
ASCSAES R AT W] 5E
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% 4.10 Bartik FAEHBLE

B BlalA 5B BlalA

degree y
THAE 1.021%%*

(0.002)

Degree 0.405%**
(0.106)

Constant 0.093*** 24.612

(0.012) 1.682
P AL & & &
Hiy X [ & & &
FEA KR 3900 3900
I H 260 260
R-squared 0.994 0.147
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5. E—Hoth: BEEHEILS TREANARREER

ARSCEET A oy LA R CAWETT,  BE— 200k A sl T e 9 b Ab 2y 0K
AR I B R SR IT, SR A 3R % 2 8] o KT R R BUIR AR i
PL, PRICB A R R R . el REMAL F I SE & 2
51 EEEmHEWAS TITRENNERESHE

BTN AT R EE I . ML R RN, ST R A A P LA
I GE R SRS AL GER SR I G, SR T 2T B b s e, ARl fee
IR ORI R AR R R e “om R 1 RILE
WRYE B 2 T B 20 P AT (B T o i, BSR4 20T I bF AL 52Tt
BWNRBETE R “ B2 B DRSS RO L AR 3 DA il AR
BOAE” 1 “HL—ANE” RS, BRI 3l 2R E S WA TIRE
A 9 7 T R ARG S I TR Bk = Ry TAg R G B AEE 9L,
2015) o XMESSRIELFIRN. 1 /NI R Xl M B A TR R I, 8 S AT AT
T BB A 78 4 B A7 25 A —— Tl 52> TOKF I, S e L@, st
UEZ BT 48 2 T 5% F oL PR RIS T 500 48 3 P 5 30 T e b A e g SR R 56, 4R
FUAE ST D RE 28] 50 TS R IR SRR AL S T 3

BUA W e 2 8] o0 TOKT I EERIE T, 22 B o . 2250 IO A A
SRR S B D D SR 3t S A S T A B T RE A 1A A KT B Y
BT Zh e A KT, AR SO S e X ki R AR R T vk (e
2016) , R HGEAHN A, DA A R STk KT 5 AR B K T

FEAE 54 N T kT BB (EAR B, OO 5 S SR AR o6, A OGN 5 25 2R R 4
XHE, A4 RA X ) & T IRk e i b, AREAZ I 7 78 4 S i A
HIhe LA K, Bfe s M Dhae L WAL RR P sy, SERE AR A AR B H
WA AR R AT s T A e 3 o BR T EER w151, R EAT LA
N AR RMTE R KT, BRI A KT
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RADW:H
_ j=1 k=1
PN APHN:A

i=l j=I i=l k=1

FC, ~1, FZ, =|FC| (5.1

Horbr, Pz 3R0R 0 STTAEAR SRIR T RE A B D Re Ak, w20 i AR
PRI AT AN R, B, s T A P I & R AT L B AL
B, i=12ms j=120ns k=12-u, m~ n W u 525958 IR T B P 8 T
B AP IR SV AT W ECF AR PGV AT R o A RHE T 104
B, FC BUENIE, RO SRR IR TTREN T AR A RIS T RE, #L
BRI SS D Re R, n2R FC BUE NI, 3o TR I T RE N 3 2k 4%
ARG D RE, BUEBUNMEIG T REB R BEXHME S, B Pz FOEUERCR, 1%

IR 11 AR P P R A5 b A 7 o A R AT D AR, T A S, T B P
T Re LMK PR . T 3T AR IR T I, R RT A H 2 S T B T
)5y TRERE, URBS PO KT 1, BOE RO I A5 13 71 7 T R 2 ) 7 LA B
G

i Ao BE bR SEE T, RSOz, S RrElL,
AL THEVURS AR, &Rl PR, TR SRS,
RS BRSSP RS, R, i, g
WA BRI A = AR, SR 8 A AR = I, SRR AR S o 2 o 3
K H 2005-2019 4F (HHEIR TSR .
5.2 SCIEE R i 5 FRiE B

BETHI®, 1aSiEfAe s 2 &5 A N SR T ae Lol Ak
HKPIIREER, e A R

FZ,=a,+ By _c,+ HZcontroll_t +y,+4, +¢, (5.2)

49



N 2 e A e 2 ) X 23 AL A1 48 2 T PR 28 5 i L 2882 B S AT ) 4 B

FZ, = a,+ B,degree, + 0 control +y,+1, +&, (5.3)

FZ,=ay,+ B,y _c, +5,degree, + g,y _c,*degree, +0) control +y,+4+s,  (5.4)

TRbr IR BT T, GBS IR T DhRe T A K-F FZ AE NI &, Baabra i

JZ (degree) 548 23T GDP #E KK (v _o) KHAZ HIUNIZ DA R, EH1RE

26 RS B% [R) b SO, I PRI AR (Size) « WERBETT (Tee) < TTIRREIZ (Open)
BT (Gov) « N JTBEA KV (Edu) 1F 91 AL &

5.3 &iguh F ik 5 TR BBV ZIE 57 4

A 48 25 3015 A 70 KT 5 48 38T 229 70 AR BTS00 HE 3 A Sk
HHE DD AE 25 18] 70 AR FE S 3l i Dy e Ll AR KT, JF 73 il e 2005 2010 £
FBAEAE ArGIS FFATLAL . T B VLI, 1% FE A A 2 s 25 0k
58 NPT RS, BIZSR SRR 0 A2 2 201, B4R 8 8 A7 4
AR LR AR AE RS P b, BTl BRIk DUAE B0 RIS T
B A 8] o AT B AT TG DL, LB 3 DXAEAS [F) 4R 6y 55 4 [P 24071 L A
R NG, A REARBILIZ X S8k P S A BE AL 1) R e e
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52
@

Kl 5.1 BBIee=E A4 KPR B
. EIREET B AR TR bR o B R 55 it GS(2019)1822 5 A A i P il 7
RE RSN, TR
EG, RA ArGIS AT RLAG PUAN I U138 (5] 41 e v B D) R 5 R 4 AR EE, A

H Jenks 2K 22 18] 23 /KPR E0 9 A5 4 20y i 3 48 33 i A 2 g
0> KB A 5K etk it . WLEEE 5.1, 2005 SR Zh g 23 18] 73 TKF48
e B AR 2 B T AR E I, BUR AL IX 3 A A AR AL X AN BN 4, R AR
ERE G TP ZRIERPIR: 2010 I 2 5 48 FIAE 44 T R 2 18] 73 LK P-4
s TR, Rk AR R B I X R e A TR 2 R IR A I
2015 FERRPEE . LR TARE . LA MmN BN, R
XA AR, R A AL E K KT R, BAR EKTH T —5E
It W LREREEE R, oA th R IR HCRE, T ru s AR A X
IR AT SR (T FAth b [X . 2019 4EI, DUNIZE . BRPEE . TLIRE. TR
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BT VG KON — AR K, Wb . E MR N KRN E S, T
L IX R KB T, AR BRI RE A 8] > TP TE, XA $5)
i B I

2005

o Jumamn
3

&0

; BRI

Sl 28T o <0
3

1156 ~ 158 0 145 290
1.635 0 145 200 580 Miles. -
T T

B 5.2 L5 E ALEEXN 4 T8 ML ALK 18 5 R

Hk, KM ArGIS R DY A J1 3 ] 245 311 T g L AR 7K, A Jenks
08 7 DU AN SR IX I3 Fe s, 20 1 i 2 [ 25 A 45 A 2% 3T 1R 2 RE e b Ak K
oA 5 R FETE DL . DR T ML KT B R R T, AR PR A A A A A il
aE RIS AU R AT e LS, WK 5.2 AT, 2 80E 23l &l Ak
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ST SRR, ANABERAaXE (SR 5HE SRR
KEZEFHER SN BT X, HE 2005 #) 2019 54 2317 B 23 1

HI AR BB R T, o X 5 20 0 XA i R, XA — e R B
U Y BE B 48 2 30 T AT R S T 32 B I A8 B i LR RS MRRR R, AR ) SRS Ll A
WANNLSMZE, LK IRTHER .

5.4 HiEE R WL Tk RN E RAISSUES 4T

R A ST (K205 7 34028 PR 4T S AR Ay TR RO {E R R
48 hausman 5645 L B A PR 11 5 ROSTRTR R e 08 [ 5 R ) %
A5 TR BN LR P R A1, AT T AR 1A T R 6 T 4545 SR
B O A BRI AT AN A A0, BT 6 1 2 ok T R
78 L % A3 AT AR (O B

(1) (2) (3) (4) (5) (6)
EAR ql0 q25 g50 q75 q90
FZ,
y_c¢ 0. 003** 0.005%*  0.004%**  (0.003%* 0. 002 0.001
(0.001) (0. 002) (0. 002) (0.001) (0. 002) (0. 003)
Constant -0.184
(0. 460)
P AL & & & & = = =
N NEibE & & = = = =
FEAS & 3900 3900 3900 3900 3900 3900
Wi B 260
R-square 0. 008
y_c -0.003 -0. 001 -0. 001 -0. 003 -0. 005 -0. 006
(0. 003) (0. 004) (0. 003) (0.003)  (0.004) (0. 005)
degree —0. 038%* -0. 036 -0.037*  -0.038%* —0.040% -0. 041
(0.018) (0. 027) (0.021) (0.016)  (0.023) (0.031)
vy _c*degree 0. 003%* 0. 002 0. 002* 0.003**  0.003% 0.003
(0.001) (0. 002) (0.001) (0.001)  (0.001) (0. 002)
Constant 0.017
(0. 471)
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i) A &= & & & & = &
AR [ & & & & & & &
FEAR S H 3900 3900 3900 3900 3900 3900
WA = 260
R-square 0. 009

MEEL 5.1, B (1) @R TR EAR R AR, TR A =
Il T 22 5 M I 3 it R 4 A T R D e T AR, 48 T GDP AR K
AN, Thig TR PRE 2 354 0. 003 ANRAL, I NZE0F 07 5 1) 15 48
B, ZEIARFCEEIA 0.003, 7£0.05 FIKF FEZENIE, XERES SR
T 225 YR At 3 T D e L Mk AR AT (R e k52 i il 25 18 A2 R i ) S e
BN, SE RN E AT R, E A AR R, A I A T K et A
FLARR T Ty g L LA KT 3R THRCR BN, X R TR O s 22 e
LA 2B AR R R X 8] 55 B BRI AR E YK,
BETIHERE VAR . R Lol T BRI EIAT A ThRe, SRR
T ERAHBEE AN TIhEE” A EDIRE 0 TR ORR AT KT, 2012) , 4
H@OFR LRI

A4
.09+
.08
.07+
.06
.05+
.04+

.03+

Effects on Linear Prediction

.02+
.01+

0_

T T T
7 P 2.7 37 4.7 5.7 6.7
ZREEER

54



N 2 e A e 2 ) X 23 AL A1 48 2 T PR 28 5 i L 2882 B S AT ) 4 B

B 5.3 L5 E AR 4 T % b AR 8 5 R

MF (2) BB (6) FRILLEH, 16 10%% 50%f it b, & Emmisst
BT ()48 HARI T R D e T ALK I SR A 4 B3 9 IE,  H R EOZ T
A/, TLE TO%FA 90%K 43 Ar 4 b s mafE I 35 . X UL BEE T Th e Lk
v St (197 2 VAT 2 DA I B S U e S S 2 AT 2 B B DD Bk AT TR
AR R 3R B A BT FEAR o 3% AT RE A R A B b A K P28 10 J 3 3 T 292
W T BSR4 B P B A PV R AR, DA 48 2 I T 22 i L 3o e 7
Wl BT NI AE R IE SR T 3 1 T e A KRR AR R R . IMAE
FEAER R ERE, SCHBRBUAEIR T DT A AT AL T v 23 fr i
ENIE, XULAE BB S B — 8 R R AR TSR R A 1
T De LA R T BA IE R H
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6 G R

6. 1 HIRGL

ICHET RIS R AH TR, A S NE O S A5 H R
W, DL 2R 145 S0 P P T T 0 4, AR 2 2020 46 %%
BT RN 2 ke R . IR ST e e AL, BRI A A R
S R BT S AR ST R R s FFHET 2005-2019 4FHb 2% 7 T AR B4 4 22 A
RS AL, PR TTAG ST IR A R I B I 4 I R R L B K
T BN L AR, S RREA T 0 5 HRRAE, K BUS T
TR LT 2 5 KNG . BRI HTHELE, R4 .
R4 BT L3RI (90 80 B R L

RGBT OB, 48 200X b7 3 717 ) 35 Hh 0 DA i
SoE s AELH T I T 58 T 16 PR 3 22 K 1 20 B B ) 5 b R T 1 2 £
Zo AR AT BN, A8 LI OE S N W R B A o, I 5% AT
N O TE AR TR 3 . (D)5 B B M B 3 5 U 48 1 AR 3 IR 27
s 50 B 15 S TR D ) i % A — S PO L L 220 0 0 0 1 B 0
WEEHTSIIL, @4 PR T I UK P B BT M7 T Gk R, B
R MO T ST 2 T R TR B IE U BB, R A ek 1 I R R
AR . @M IR 1T A EORF T TRIR A 1 AR U X R 2 B 22 S5 SR J% [
TR, X AR BEAS 2T G B R E R B . GMF 2 P (R A 2
SR T 2 B B SR T G B AR B AR B MU . @ 21 LB R
BT RIBIER . 576 5 R o 10 B S 9 D i M A R4 T AT T F 4 4
.

6. 2 BIREW
FEHLAUR W QA SR A — € K ER ML AT, (HHE S HTr
BUR R A RN EEAT 5 3 SRS . Sl WP AR, o 3T T DA AT IS
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JE 1K) 52 5 DR BCRG8E Ge IR R B AS /e idE TM, 48  3 KB 5 B PR
DRFFAE B S I BE P b AR BERE RS, N sm e A 33 iy B A . @0 J ki
T 59 A X N5 B 5 ER G K E AT, T8 e A A R TR 5 i R AN [ SR AN
@INsEIN T M LT R, T SEELA . HIRERHRE, BRI “ wWh”
PE BT PHAS 22 5 HUE o @MU ST B B X% b i SO R nsR, N E &
VPR EAIEE 22
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