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THE IMPACT OF COMPREHENSIVE NATIONAL SCIENCE
CENTERS ON URBAN INNOVATION CAPACITY

ABSTRACT

After more than 40 years of rapid development of reform and
opening up, subject to factors such as changes in the international
economic situation and insufficient domestic growth momentum, the
economic growth rate of China's cities has begun to slow down in recent
years and gradually entered the stage of new normal development, and it
1s imperative to promote high-quality development with urban innovation
as the core driving force. The comprehensive national science centers
(science centers) have become a major strategic measure to drive the leap
of urban innovation capability by relying on the spatial aggregation of
device clusters, innovation resources, knowledge and technology and
other elements in the geographical area. However, as a new thing, there is
still a lack of research on the actual effect and mechanism of science
centers on urban innovation ability, and most of the existing literature
focuses on the analysis at the provincial level. Therefore, it is of positive
significance to study the impact of science centers on urban innovation

ability and further analyze their role paths, which is of positive
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significance for the objective evaluation and promotion of science
centers.

Based on the theoretical analysis of the influence mechanism of
science centers on urban innovation ability, this paper takes the approved
science center cities since 2016 as exogenous impacts, and uses the panel
data of 287 cities in China from 2013 to 2022 to construct a multi-time
difference difference model to explore the impact of science centers on
urban innovation ability, and analyze the moderating role of regional
characteristics (urban location, urban agglomeration) and industrial
structure. The results show that: (1) The science center positively
promotes the city's innovation ability, and the conclusion is still valid
after a series of robustness tests; (2) The science center significantly
improves the innovation capacity of the southern cities and the Greater
Bay Area urban agglomeration, while inhibits the innovation ability of the
northern cities, the Yangtze River Delta urban agglomeration and the
Beijing-Tianjin-Hebei urban agglomeration. (3) The industrial structure
has a positive moderating effect on the innovation ability of the city that
establishes the science center.

The Guangdong-Hong Kong-Macao Greater Bay Area Science
Center (GBA) Science Center (GBA) is located in the south and the
Greater Bay Area, with a good economic foundation and an open

economic system. Based on the exogenous impact of the construction of
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the science center in the Greater Bay Area in 2017 and the panel data of
all prefecture-level cities in the Greater Bay Area and its surrounding
neighboring provinces from 2013 to 2022, a single-point
difference-in-difference model is constructed to explore the impact of the
science center in the Greater Bay Area on the city's innovation ability, and
to analyze the moderating role of regional characteristics (city location,
city scale) and industrial structure. The results show that: (1) The GBA
Science Center positively promotes the city's innovation ability, and the
conclusion is still valid after a series of robustness tests; (2) The science
center significantly improves the innovation ability of mainland cities and
node cities, while inhibits the innovation ability of cities in the two
districts and central cities. (3) The industrial structure has a positive
moderating effect on the innovation ability of cities with science centers.
Based on this, this paper suggests that the government should
comprehensively consider various elements of the city and optimize the
layout of the science center; Follow the principle of adapting measures to
local conditions and implement inter-regional differentiated development
strategies; collaborative innovation of urban agglomerations to build an
integrated 1innovation factor market; Cultivate strategic emerging
industries and promote the optimization and upgrading of the industrial
structure. This paper not only deepens the understanding of the internal

mechanism between science centers and urban innovation and innovation
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capabilities at the theoretical level, expands the existing research on
science centers, but also provides sufficient empirical evidence for the
comprehensive implementation and scientific layout of science centers at

the practical level.

KEY WORDS: comprehensive national science center, urban innovation

capacity, regional characteristics, industrial structure, differential

difference
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BT RE /13T 19 M A7 M.

Fe 52 FHUREE A O IRTIHT BIH AL RO . AR
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G (1 (2) (3)
UIC UIC UIC
DID 0.520%** 0.205%** 0.190%**
(0.0193) (0.0129) (0.0113)
0.00116%** 0.00124%*x*
Pl (2.86¢-05) (4.14¢-05)
D 1.000 -3.056%**
(0.649) (0.857)
G 38.89%** 12.37
(8.298) (24.29)
INT -0.0510%** -0.0455%%*
(0.0166) (0.0146)
DI 39.93 %k -45.62%%*
(9.464) (8.992)
- 20.46%** 11.35%%*
(2.787) (3.875)
G -0.852%%* -0.193%*
(0.0856) (0.0897)
Constant 11.45%%% 2842k 7.446
(0.296) (6.788) (10.80)
39871 ] i i &
SR [ T SN i i &
N 3102 3102 3102
R-squared 0.190 0.693 0.901

VE: AT IR MR FREIRZE, *Fp<0.01, *#p<0.05, *p<0.1
522 FITHEBKRL

N T KSR XE ZE 3 (DID) A i M, AR SCAE%E T Khurram et al. (2023)
IR RIF 07 9%, I I TRV AT FEVE SR AR FUAE S T SRR 2 b Z 1, SR T 5 AR
FAI TR BIETRE 7 T2 & S - PATESS . FET i, M@ T i E A,

5
UIC, = a, + Z o,DID,, , + z a,Control , + Z city + Z year +&, (5-2)
k=-3

FERAN(5-2) B, DID,,,, /& — WA, HT RGBS O3 i ai
Ja k FERPIRGL . ARFE O AT IR 5 B AR t+k(k=0,1,2,3,4,5)F 1, 1%
EIUE A 1, EHAMEE T EUEA 0. BF 7T LARHLRFE A3 17 i 24 E A
KA A, ST BORSCHEHT 3 4 LLACSEHE S 5 XA R B, B odlri 59k
AL T AR e SRS R B B2 R T B,

N T ARAR 2 SR SN DU M S I ok, ASCHE K] 5-1 R B T DID, 7
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ARACAFATPITHT 3 A 6 AL THE, B os PR L3l i A I 1] X
6], \hhiR7R DID, ., B EH R B THE

30 40
1

B
20

1,
BURRT

P 5-1 A v T X T B BE 0 R ML) T AT S
M 5-1 0] DU, AR SRR 2t 22 A, AR R AL S50 EZH A2 4L

AN R Z R, BAARINDID, ,, EECR L2 M REBOFARE . X
RUPPAT B BRLI AT REVETCIE S €, Bl Ui, AbERAUA I AR
SISO RE AL 2R, FEUERE 15T T B AT LE R

BEAh, AR IR OB O R 24, DID,,,, KRR ZEVIE, JFHAE
ZJEH VR, ZRBIRIFEZ NIE . X—4U R0, BRar o i 0% sé
FEH BT B FE B D LI R HLR TR, 10 HAX R IR 2 BE REWS £ — € IN 18]
FRE AR
5.2.3 PSM-DID

B FAETEAE [ 0 B e, R RE v T R BURAL e B ARSI BT
AP AL X X Sk B8 8 77 I SN A o 5 A e Jl i e s i A B A AR BE WL
PEAFAE, 35 BRI IR T 5 AR IR T A 1) EEBOV T e 3 B Bk i
PRI A I6 B E [ H 2558 (AT ek, WE T 91 NBTR A5 73 DL AC 55 X 722 7 45
5 (PSM-DID)fF TR SIS, I e F SCHE SRR BUR T WU N . %07
2 DL BOR AR ST

SRR AR T R o Dy SERG . CEFRAEAR S Lo T B X ) XA
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2 (I FEII N ARSR VPR 2 L B3R ) 5 38 A 3 S s A S BLRE A UL IE
AR5 2= A2 WA 2= A1 (2024) R 4 HH IR TEE 30, A AT 5548 T AOK 2 e ok
L5 S A AR AR R i PE AT A3k TR AR, T A mT B o FR 2 DA R B 6 11 R
itk iz, BARBRIERAEESE: 18 ot Logit BRI i FE A BEAT RF AL &

R RAEIN T 235 RBACT I AR B CnBUEr IR B, D3t 26 115D 1E8
DA R AR, THIR ST AR A R L B K81 R) 1% 45 7 (Propensity Score).
B 28BS e AR VLRGSR S B AR A SR T DL G 7) PF 23 AH T B0 BT
M SZ B A T LA 0 v SE 56 BT FTREAR

et &) PE P 5
AR VL AL

VAN

T T T T T T T
A 2 .3 4 5 6 7

| S 2 Pl 2 |

Bl 5-2 DLTCHI 5 56 2047 i 41 1 VT T i 3%

P 5-2 JE s B 5 DU TG i Ak o rp O sl i B e 15 20 A 3 P 1 o AP R 25 3]
®, 8 EIRVCECERAE IR, B OIRTT S AERR A A BT A5 20 5 AN
FEREZET. M5, 2 ILEC)E FREAS BT X E 270 (DID)fhi i, H (B4,
REITER S-3 2. £ 53 BMBERQ) RN LA WS IR 5, 38
LB REF A L3R T Sk T BT e A0 B R ISR D o 3K — 45 RS AT SCRndEAT
HIBEAS [ H 5 1A AT, DID REUKIH R N IE . XAk, A3 IRt
Bl e, HAREee R 2] 7 BT, Bt PR, ESOr R R
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2 Y NEIVEEE XT3

* 53 et R

PSM-DID  $=#dE AT %A HER TR AE B =R A
A (» 2) (3) 4) (5)
uIC uIC uIC uIC uIC
bID 0.159%*x* 0.171%*x* 0.158%*%  (.06]14%**
(0.0499) (0.0123) (0.00948)  (0.00761)
0.189%*x
L.DID
(0.0117)
25.77 1.154%%* 1.112 2.502 25.07%*
Constant
(88.50) (266.2) (9.043) (7.263) (11.53)
a4 = = = & =
Ik [ e . o - . =
N rE rE rE rE rE
LA
ﬂz{ﬁ% = = = =] =]
N rE rE rE rE rE
LA
N 201 3102 3102 3102 2820
R-squared 0.939 0.615 0.917 0.917 0.910

e FE SRR R R bR EIR 2, ***p<0.01,
524 RBMRLE

ASCHEAT T — RV, B AEPATE  XGA9E AL LL K 75
JE RN, DAHAGRAIE A [B) A ) AT Sk
5.2.4.1 EHIFEFEITHES

i LR L I B AR BELIE RS, AEAR A (S-1) R BE Al B A3 Ty
fIEA% & (district) 5 I [A] 7 35 30 (trend ) 1) 22 H. 101 :

**p<0.05, *p<0.1

UIC, = ay+a,DID, + Y a,Control,, + a,district, xtrend, + Y city+ Y year+&,
(5-3)
H1% 5-3 F141(2) W] %1, DID Il REHE 1% 2 E KT FoNIE, RIFEHEEIE
BEHLIR R BIEOLT, BF T4 AR SR fi
5242 HRREE
ANTEI T 2[RI PE QT e JI N2 R /KT 7 THIAEAE S 3 22 8, ARt (B PR A2 7E
A RE 2 3 B0 72 R M IR 22 o AR SO ARSI T 615 R 70 OB BF SO A AT
WIAGEE 1% 5% AR, FFEFHBEATREIE, [FIAERME 5-3 PIIG)-(DFR.
SRR, DID BT RECH PR SMEARINE 1% ERERIE, BIFEARSR
SRR RS RN
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5243 EERHFERX

% 5-3 NGRS SRR IR T B E BN 5 1 R AL, oL LA
AT 3 5-2 A RIFRA KAEARTER AR . 05 1I)E, BHEfLm
WAL T G HT BE T (R MR A TH I 1) 23
5.3 FETHEL R

AT SRS IRALIR 23 BT BT, SRR O il Tl 6137 e 77 R s L ) 32 22
A7 DX AR AN P ML SR P 7 T o AR A T R, R E X X A A
WU AT A o
5.3.1 X RAN AT
53.1.1 WHXEAE

N TR H2a, %S TH (2022) U0k, @I 51 A X 43
TEFR D R (1), Bk N PR
UIC, = a, +a,DID, x GL+a,DID, + a;GL+ Y _a,Control, + Y city+_ year+¢,

(5-4)

AR (5-4)d, A& GL AAEREW T IR AL o, 285 F 2 T & A A X 4
17 B T, ESRIL AR A0 2 5, oF 3 B B3 BT R BT A R
TR X AT R RS R E SE i) )\ RN R, B b X 22 e 73 W S ()
Fek, 20200 U0, [E, 3RATIXALRI S AR ES) RGN AT T, B4R
W 5-4 FERER (D) AQ) s, 28 & DID XN 7E 5% & 2K LA, mAE
DID X S £ 5% 2 2 /K EONIE, S BIREE thCe B2 6 R 0 DX P4 il 61 37 A
JIHBEA T B I R RO, A R A DX A T A R D 32 R R AT
BE7E T 7 50 b DX 3 17 LA A P 22 B et A 8 22 TR0 T 3 PR B R B i B
QUL W5l T REMEIH VA A, ERFE P OBCRIES) T A RS T
BT EUE R, AREE T IR T RURTRE T T AR T B T2 B Gk 2
IR, BB SCRR RANTER . BT AA MBS AR T B =, BRI 7R L
SR BRI 25 R AN GBI T D R
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R 5-4 BEE LI AN [F] DX B 1) 618 BE 715200

A (D (2)
UIC UIC
-0.069**
DID XN
(0.032)
17.26%**
DID
(0.990)
6.557**
N
(3.257)
DID XS 0.069%
(0.032)
DID 10.37**
(3.120)
g -6.557**
(3.257)
-8.007 -1.450
Constant
(8.368) (1.142)
AR & = &
0TI 3] 5 L = =
SEAT [ 58 UNE & &
N 2820 2820
R-squared 0.916 0916

T 85 PR R 2, *#*4p<0.01, **p<0.05, *p<0.1
53.1.2 dmEE
AT B H2b, AN AL B S 40 T B PR A8 L I0UK % Sl vl 1) 1
TR, BARR AT
UIC, = B, + B,DID, xUA+ B,DID, + BUA+_ ,Control, + Y city+_ year+&,
(5-5)
FERERI(5-5) B, UARREITIRE:  p, B MR A AR R g,
FESRALBN R IR T 2 J5 % & B 3T 618 BE 0 Frid R sEm . 45 IRk
5-5 fiizn, & DIDXYGA 7E 1%/KF ER3ENIE, A5 DID X £ 5%/KF I
RE NG, A& DIDXCSIAE 1%/KF EREZERF, SR 0B B E T
I OX B R R DX T R T RE 5 T ) A = A ST R AN A B T A Y 6
WRES o FLEBEIE T, RV IR B A SRS s AL A AT I & iR R, TE
i, 1 v JEE TR A B8 T S R S R e 3 i 0 B BRI AR S, WS T R R R R AR LA
gt NA" S FERHEHOL BRI 5190 R A B RE TGI8 53 U5 82 R A G151 2% FO A 2
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IS T 8T BT RE AT IS T s T = A A U S A AR LR 2
SPPRBLE R AL, (H AT BEAE TSI IUE . BB SCE &« w4 SR I8 5 T A
XA A, S OB A BRI G ah R8N A B B IR B 5 BE 1R RERAE, AT
i T eHRE

AR 5-5 Bp O3 T AS RIS TR 0 B8 BE 7T 2

AR (D (2) (3)
UIC UIC UIC
0.115%**
DID X YGA
(0.021)
7.995%**
DID
(1.828)
27.84 %%
YGA
(2.580)
-0.069**
DID XJJJ
(0.032)
17.26%**
DID
(0.990)
5.781%*
I
(2.820)
DID X CSJ 0117
(0.024)
DID 18.66%**
(1.033)
s 4216
.777)
-4.450%* -7.231 -7.781
Constant
(9.530) (9.314) (9.584)
AR = & &
IR T [ 5 RN = = &
S A ] 5 RN = & &
N 2820 2820 2820
R-squared 0.917 0.916 0.917

e FESIRE KR RAEIRZE, **%p<0.01, **p<0.05, *p<0.1
5.3.2 P EERRYIET IR
N T R IT ML G5 A AE AR 2 A O IECSRON 3 T 620 3 8 0 7 AR R e ) I AR v B
BA M, AN T PSS IS R EA E, JFHEH ST EH K
FEy T RS NS o ELAAHE) g ) [ VRS TR P 2 40
UIC, = @, + @, DID, + ,DID,, x IS, + @,IS, + Y @,Control , + Y city + Y year +&,
(5-6)
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R (S-0)F, ISR WL, o, T B R AR 257 (Kb g i £ 35
iDL S e o SRV iy = P = 5 A s kel N v b yadta sY 1 - 2 P EP S O VS Eop e
BUER 5-6 fim. WRAPERATLIEME 2, AANERERZ )G, ZOMER
BAEARECRZE VIR, RN A LI R EF R IR, X8R, 7k
SERG IR [ R O T QT RE R, Bl 7R H3. BRI S, RE
AR R O 2 T R G A DX BT YR B R PR A B L
IR TEFIRAER R, HIPBCRE R “ SSPEIUE RN o XA
ST EEIACH AT 9 3 1A B AR I3, A 2GR 13T BUE X Bh R RE, SEBL
TP ATT 0 5 B E R R B P R R

R 5-6 BAARL S A 3T XA [F) S 4 Ml 45 44 B BT S

B (D (2)
UIC UIC
0.517*** 0.172%*
DID IS
(0.0897) (0.0787)
0.00542 0.0936%**
DID
(0.0511) (0.0444)
S -19.75%%* -11.09%%**
(3.680) (3.261)
39.56%** 18.86*
Constant
(3.695) (11.38)
AR B 5 &
I T[] 5 2N = pis
A ] RN = pis
N 3,102 3,102
R-squared 0.867 0.901

SRR IRZE, **p<0.01, **p<0.05, *p<0.1
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BoE REOIMR

HIF SCIE [ 287 ATy J BA 1 B R REA R AT SR I, X 4536k
SRR EUS T AT BE T R RN AT HLEE AT, SRR, SCiliss & 1
b S PG BSOS T DGR T 3T B8 707 AR RO, LR BT e ST S K DX
TR LA B 5 4 v SRR T ) B 6 70 o 1T TS DRk 5 rp o B e i LA S RS
X Py, S RAFIOATEER BRI RINAT R R, L, M50 AL B
L NE RSE S Pt i 2 LT ST 2P S = RISl e i A
6.1 RBUEEKIE
6.1.1 [E S A E I Tt Dt

VIO X 2 (SIS X R SR ILRI4T ) IR B « AT 3R
S E BB B G R AN [ 5K XS0 JE et , I AR IR
PSS F QIELA] . HES) “—E P N ER G R . STk, A
o J7 BRSSO, R B SR BRSO . BHT ) OB SR A 5SS
R XRE BN 1 SEORRR . IR T2 BT S BOR LSS, At ikl G i fera
o ) BE Qi R o AT R ) R RS
6.1.2 FiR AR MR

KX “PIRBIE . S ARBUX ", HAb Al B BB 5 2 3
MBNEER (AA . Wide. W) o B “WRII—F— M R SEREIE).
FERBREH G EX ST 6, T “ iRm0 B b E s
o JKAMBIREZE S R BRI Lo, 0T R L I DX — ATk
APFTRE I BA — R M TR S
6.1.3 AL SRR S RISERAE AR

KX AURAEAERTE T, IO AT R TS %07 IR
REMR ARG, [, B E SR, AV E LS (s
TP+ o DRI PP AR SR R B 1 BHBIT Bt X 7 Mk 5 4 ) B B S T o 1A < o
PR E AR XA W IR, otk S h O ST 4 e S R T 1
FAPEOE T — 5 ML {6
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6.2 MzIgIt
6.2.1 HARIENMSHIERIR

ARICLL 2017 4 9 SE5G (RIS H] 15 A0 BB RT A6 E AR 9 2013—2022 FFEAR 4
TLVEAE S IR T IR DA IROOME X N Ta hti . AEFLR A
(R BL LB - EORIE T (P E T SRR ) KW B G . AR A
TEHAR SRR I R TTREA S, S A8 (T FURE AR 25 60 SR TTT, A4 HE B
] 15 10 4F Hos B 4200 2% 00 I0AR 10 T A 504
6.2.2 TLEIEE
6.2.2.1 #WEERTE: HWHEIFEES(UIC)

RIGE S T HARM G TR, SINT “UhRIEHR]” X—485, LAk
SRR KT o BRI, AHIFE I SIE 434K FH A e 1 PR E 3L
SCRREEAR, RGCRE R ZEHRBUR AT G R LR g EdE, 8 e
AH 60 AN ST . T BR XU M AT BE S BN ST R 2, R N TR
ZE ST BT B BRI, I ST AT 51N P R AR R 1Y 2 R B i e A ——BA
JINEIHRIERFEA R, LA g 5 B mT LU XSG B 5E SNk &
6.2.2.2 #LRREEE: MEHLiE I (DID=TreatxPost)

ARICHS 2017 4 AR H AL B RO X R b O S — T0E E AR S
HARTI . Treat 8 RS X R O AL BRAH S84, an AR
NI T T EE R 1, F5 U 05 Post Sy R IR ORI X k2% Hh L BESZ P IR [ R 40
T, WILZEN 1, RZIUAO.

6.2.23 FETLE: XIWFFRF LA

FEDX IR Z 0, 4% M X A7 43 29 P HB 4R T (outback) R X 3k 117 (tozne)
F2 BRI T AASE 23 ™ S T (node) A AR Ca 3 THT (centre)s 7 M &85 44 (1S) WU 3 3o >R
B = in{E 2 A1 GDP L E Dk &
6.2.2.4 ZHITLE: ABYINPCI), ZF A R(ED), AARE(TG). HBE5|F(SG)

ST RIBX N EAIRTTAEL DT R RFEE | B3 50 LA BUR 6 B RE 55 77 TH
ORI B R ZER, N TREE A IE . HERG L X Sk [ & R BUE B AR
FISERRAAL, AW FAERE % T B N AMERIE TR ITRT3E T, AT R RIKFE
QUG . BURRBLX ZANET K, IREL 4 NMERR, K5 Hfe st E. K
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G R IR BN (PCTL, IR & R T8 MAF A&k (ED, 3
NI DA P BB P TR b DA 4 TS BRI T 42 58 K Rk QU S5 6457
I, EHIANAER (TG, Hill 5B B ERAE NS EAR AN ORI D
X —fEbR. FEBUMIGEK-FITHE, G g 515 (SG, BUR I E 51 IR &
JE) X —F8br. A RO B I TR EE T AT BE 51 K B 57 05 ZAR00, AT FEET R A
PN AT R R LS 5| 51X = IR AR S 1 B IR AL B R A
6.2.3 fRAIIT

AT T AL 2 [P 78 AR [m] A AR (6- 1) LAAGL 36 sk 2 v o0 e S 0] Sk 11 8138 E 0 1
FLAZ

UIC,, =a,+a,Treat,, x Post,,+ Y a.Z, +y,+ 1, +&, (6-1)

1 Tt

B, UIC,, (R MR i 15 CEROSR T QRS JIKOT s Trear,, AR T HEA)
A, FoR R 7 2 I X 45 A SR 2P L s Post,, I A
WA, TR LRE DAL, 2, RATIR S R R i A5
PSRy, BRI 2T, g, RO R 6, R bEHLIRE)

T,

6.3 SKIEHLE
6.3.1 RS IT

ARSI AR B AR T S 08 6-1 Fiam o FLrh s iy 618 B /7 Bk irs
BENIEIHE 0.648, FRiEZEDN 1.034, B/MEN 0.017, HRAMEN 3.983, ABLHR

o7 2 T 3k T B B BE A AR R R T 7T
* 6-1 FEADERAMS T

Y, BYIIE A BfE NG /ME RKE
UIC 600 0.648 1.034 0.017 3.983
Treat 600 0.183 0.387 0.000 1.000
Post 600 0.500 0.500 0.000 1.000
DID 600 0.092 0.289 0.000 1.000
PCI 600 10.392 0.299 9.920 11.037

ED 600 10.877 0.533 9.985 11.889
TG 600 0.020 0.019 0.004 0.067
SG 600 16.579 0.678 15.334 17.764

outback 600 0.150 0.357 0.000 1.000

tozne 600 0.033 0.180 0.000 1.000
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B ML %L IME i % B /IME BN
centre 600 0.067 0.250 0.000 1.000
node 600 0.117 0.321 0.000 1.000

IS 600 0.435 0.112 0.177 0.590

6.3.2 EERYIS 1
6.3.2.1 filE) 1G5

N T WAEILEC A SR AT SE 1, EEITR THTRHARLR, Rins REI T &
6-2 . R HIEEREREIEMT R, EHATILACZ G, S A R4 2 [A]
bR A 22 HEL T .35 T %, HUCECHTE %1485 PCI. ED. TG Al SG ¥k %
B H) 139.2%- 153.4%-30.2%F1 43.2%, #BK T 10%, 111 VL /5 1) 22 26 25-0.5%
-0.5%- 3.3%AM1-4.8%, #/NT 10%, REFenEnd, L )E, 2Ris
X B ZELPE AR DRFAE J7 T AN FRAETE B I 25 5, E T DA IR UL R AR T R 4 119
A HARYEE 6-1, THREEMAER], ULECHT, SindH S#EhldAam e zR,
UURC G RO B, AMFEREER ., @i FATEE R, REAR TS 60 A
BT RIREA . TEREEREA, SRIRHE 11 ANMRTT, XHRAIUAE 49 M.

K 6-2 fui [r) VT BC A3 70 RS R A B

A AR BE {22 T f 56
SEER A pagitetcl Wz FFEE T1H P>[t
NI 10.704 10.332 139.2 13.94%%* 0.000
A NIV 10.612 10.614 0.5 99.6 -0.004 0.971
NI 11.434 10.752 153.4 13.95%%* 0.000
> NV 11.307 11.309 -0.5 99.7 -0.04 0.972
ULECRT  0.02467 0.01856 30.2 3.10%** 0.002
1 ILEtjs  0.02373 0.02307 3.3 89.1 0.21 0.834
VT Hif 16.819 16.525 432 4.16%** 0.000
> NV 16.834 16.867 -4.8 89.0 -0.35 0.730

e Rk R RIERIRTE 10% 5% 1% EEKFFEE. FH.
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(TR UNLRES S5y
HULHE
o~
/ L —
O [0} 2 LI- 6 él3 1
DT
~5
©
0 2 4 6 8 1
| —— semed J22 4 401

B 6-1 VCERRT G S 21 55 4 1 41 1 UG it i 3
6.3.2.2 FEEFLER

AT FUARTERLRL (6-1), X B OTE XA oL B2k T BT AT Bty
KEFEMJETT 1 SRR 36 R DR T 45 AR AIRG B e, A0 1 228 O] [ 5 R A

ORI (6-D)BHAT S5, FEIRT BT &5 R~ %R 6-3 Fias:
F6-3 FLUERIT ] )9 45 5

B (1 (2) (3) 4
UIC UIC UIC UIC
DID 0.182%** 0.105%** 0.054%** 0.066%**
(0.022) (0.020) (0.001) (0.008>
PCT 0.8071*** 1.549%**
(0.173) (0.382)
0.269%** 0.258
ED
(0.099) (0.2116)
TG -3.629 -19.08***
(2.308) (4.538)
0.443%** -0.274%
SG
(0.060) (0.144>
0.480%** -17.98%** -13.52%%**
Constant
(0.034) (1.622) (2.906)
I T ] AR o 3 = =
S Ay 1] 7 RURE o 3 = =
N 600 600 600 600
R-squared 0.260 0.516 0914 0.924

44



TR R A0 18 5

F 6-3 /1, (3)FN(4)F1 43 HFEAE ) FNR)F O FE A 20N T 3811 [ g 250 AN
I e RN, TR FI R AE(D)FI3) B LRl _Easin T fhl A8 & . MR 4
RKE, ELEAFZR T SAIZ MM HAR & DL E @ BN T, (DFIEB4)
I RAZ O RT3 A IR, IF B 51 v 52 BT [R)3 R ECHE 1% B AS K
TEREEEE, HP@FIEIAEE, K XOR G &35 5 T30 7 6057 #e
71, MERAIE 7R3 Hi
6.3.3 TRIEMKIE
6.3.3.1 FEHRENL

F 6-4 X[E E A AT IS 1 AR EDA M o, HSHES R E % 6-5
SEHERS AR LL, A% O R AR B 1 B i1 3 P S A F 7 ) 38 o HE S i e %
7Ed a1 BAJE, L.DID REKIH IE 92 % (0=0.050, p<0.01),

R 6-4 FREWIE | WO R E Ve 1 45 R

A (1)
UIC
L.DID 0.050%%%
(0.007)
PCI 1.760%***
(0.340)
ED 0.280
(0.178)
-16.27%**
TG (4.259)
G -0.413%**
(0.132)
Constant -13.547%
(3.232)
T [ 7 RN &
A7 ] 7 AR &
N 540
R-squared 0.502
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6.3.3.2 FITHABLG

T

=2n

T T T T T T T
2013 2014 2015 2016 2017 2018 2019 2020
WACSRE ST i AT 0T I 18]

[EIEF /s

Bl 6-2 FEUERETY (¥ AT HAa ie
] 6-2 2 ik Ha ZE v AL 3 45 A il R~ AT A 06 1] o 8 B ORI X R 2
Oy BENE 2 T H R R AR AR B R #0145 B (2013-2016) )[BT U5 R A oK .35 7% F 0,
UEIT R AT SR . FEEEEROE XRS5, AL AT B R
PR LA REOYEE KT 0, HIIES] 1% M 2 EWHKE, RHBZ RO
SERTIR T GIHTRE ST H A 3 R ] (AL R AN o SPAT R A 50 45 FUE B T B A A
BOE MG M. BRI S, B O G R A RRAEH, Gei% BhHE
BB AE 1K T PRI T 6.6%,  MTTTIE R A S HI AT
6.4 TR 71T
6.4.1 DXIHFF AT
6.4.1.1 WHXUER
SR EE AU IR B ST KT DXk 7 B3 K SR THER B T 35 MHESN TR H
IR, T REIX S —MEEIXIHRARS, REXEEY 7M. 2R Bhil E
M AR5E HERY FILBAURITITX “o i, SEBANRITIZ “2 X7, A4
2RI QB R EE DA it e 2 52 IR BOR il B2 2R 55 07 T, AR R B
R XM XA IR ST, A AT RE SRR A O BB AN [F 3 T Br
A BRI B B AN o D T SRR 2% o IR B S 5T S8 230 AN [ 3 7 AR JERE I
SOMA SO, A HR T TR DX v A A e i S A 2 T [0 D AR 2.
UIC,, = B, + BTreat,, x Post,, x Location,, + Y B.Z, +y,+u,+&, (62)

FERET(6-2) B, A28 Location ARERFE T M IXALAF L, o0 530S M35 7 DX 4k
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T (tozne) LA & B3R 1T (outback)s B, F T & Ak 2 L B SZ S Ak T AN R X AL
3T A5 BT RE 7 T BTS2 B F R [B1A A B 45 3R RT3 6-5 (D) F1(2)
A, MR LA R, WX A IR BAE 5% R K T2 e, 52
TR EEIf 2, A A2 BLUR B THELE 1%00 53K N AIEE. X UK
MU AERF OB E R E ST T RIRTRE T, 1 DX R T 6 e 0 T 4 2
HIS5. AR A3 H2e AL,

2 6-5 T DAL AN T RS S o P AG 6 ] )9 4 2R

AR I T [X A7 S R 4 BT T A S o A 23
(1) HIX (2) AN (3) H (4) TR
(tozne) (outback) (centre) (node)
UIC UIC UIC UIC
. -0.049%* 0.076%**
DIDxLocation
(0.019) (0.008)
-0.033%** 0.095%**
DIDxScale
(0.013) (0.007>
Pl A & & & iz
3T ] R A8 NE & & & &
A [ 7 ML & & & iz
N 600 600 600 600
R-squared 0.912 0.926 0.912 0.932

VE: K LU AR A1
6.4.1.2 WHMRESR
s B RIS X RN ELY BRI, T BRI s DA SR
X DA T R e Ao O IR, TEREE il BN RZEL HRL b
VLT T3 A AN 0 T D0 A R K1 6 Dy B A1 R Tl o AR T i &, el
BT LE B B R AV SR T SR BT BOR SRR T T, & BERRS . A
TR T AT S AR RIS [X P 4 T A 25 S5 o ok 2 v 0o B S BT 7 A A FH 80
i RERER F I REI, R RR T A L WX BN AT EUX 3R T DA P
BT, DAMRA £ R A Rl O AR 2.
UIC,, =y, +yTreat,, x Post, x Scale,, + > B.Z, +7,+ 1, +&,, (6-3)
B (6-3) 41, Scale FoRI T A AR &, 73 AR H LT (centre) MY £
BT (node)s  y, R R RL O B SO AN RIS T GUHTRE D B2 . |l JE 45
RN 6-5 HE)VAA) s, Rl a2 B RERE AL, [ArdLiiimse
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I RBORZE AT, XU R R OO 5 B ST T AIRTRES), M
HrC T B BT RE I MBI SS . ATTIE AR 3C H2d BRAT
6.4.2 FEEENIETI R

N T SR ML GBS RF = A O ST BT RE T R AR AL, A SR
WA R(IS)RBAR T . BARK R A4 R
UIC,, = , + o Treat,, x Post,, + @IS, + @Treat,, x Post,, IS, + > B.Z, +7,+ 1, +&,,

(6-4)

AL (6-4) IS RKARFAMLEH, o, BB BRSO B AN R L S )
SRR I RIME RO . RS RINEE 6-6 tH()MQ)PFTR, BlOiar)E,
DID W) 2 H0E 2 NIEE, H HAZ B R EF R R NIE. X —40R 8N, 728}
FHOWALKITE RN, PSS R T BT BE 0 BRI AR B T I [ T D R
WHGE YL, — NHBX B LG5 2 B B B TR D R SR R BUR 78
IR A R . ATTIE A SC H3 BT

F 6-6 BF2 b UL S5 R I TN AN [ 45 45 77 I 45 K 1 B1 i 5 i

gg

e

(D (2)
UIC UIC
0.088*** 0.088***
DID
(0.008) (0.009)
0.416%** (0.353%**
DID_IS
(0.108) (0.107)
S -1.044 -1.304%**
(0.639) (0.647)
PCL 0.568
(0.352)
ED 0.331*
(0.170)
TG -16.56***
(3.974)
G -0.357***
(0.115)
-0.403*** -3.470
Constant
(0.143) (3.911)
IR T [ 2 AL & =
A [ 72 RS & &
N 578 578
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