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Moran scatterplot of ININN (Moran' I = 0.103)  (WF(pre) 2007) Moran scatterplot of InINN (Moran' [ =0.166) (WF(post) 2019)
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o J5 s, TR BRI TE R 0 T B B A B, B AR SAR BU#F SEM B S H LM AE B
KT K5 DX BT ) 22 ) Vit 280 B A5 2 3 O U A R R IR R . B AR, A T AR AE K
SCUE 25 B AT SEPE AN RO, R A TR I TR R A R R A R A B [A) AR R 1) 7 (A
AR (SDM) HEAT SRS 1T

SRIG, (EIEHL SDM 1E A SR, 1 7 vk i 2k ak b, ARGt — B AR ¥% Hausman 6 56 45 3,
DA 7€ 7T 56 K FH B AL 280858 2 T8 58 2808 M4 3R 3 ™ Hausman K525 58, %t TFi A 6 Fh2s [a]
BCESEFE, FITE 1%00 B2 HoKF T B35 48 7 R A BEAL KON 0 SR AR 352, B XS T ABF 50 A%
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KM F R 88l v 45 F K A0 T BE LR .

B, AR E I FE I E BN N B SDM D9l th BB Sk Atk b, A G PR RS B
YRR B0 0T AN SE I TA) ] e DL S UL SE RN HEAT Ok, DT A E B 2 I R R Al TR 2
Bea R EERE (ARBENRLE) SREW (R 3, MBI A (A b g 88 S,
K FA A4 55 6 8] 0[] 52 2808 13 AT A8 11 ] BLSE 4 th 400 A F0 s i St o o 25 b, AR SCEm %R A
AN 5 1) U] 5 R0 R B 2SR AL =R (SDMD 5 B B AS B A 7K S X X 35k B 8T & 8 1 B
F5 50 ) S FL A3 R H A0S g AR T o

2 HEER OLS 4R

Coefficient Std. error t P>t [95% conf. interval]
InINT 0.0754™ 0.0225 3.35 (0.001) 0.0313 0.1196
InMAR 0.2791™* 0.0457 6.10 (0.000) 0.1894 0.3687
InJacobs 0.0829™* 0.0280 2.96 (0.003) 0.0280 0.1379
InRD 0.4234™" 0.0177 23.91 (0.000) 0.3886 0.4581
InPGDP 0.4231™" 0.0302 14.02 (0.000) 0.3639 0.4823
InperSTU 0.2083"" 0.0143 14.56 (0.000) 0.1802 0.2364
InMarket 0.7981"" 0.0255 31.32 (0.000) 0.7481 0.8480
InSO2 -0.0859™™" 0.0110 -7.84 (0.000) -0.1073 -0.0644
_cons -16.8736™" 0.3504 -48.15 (0.000) -17.5607 -16.1866
N 3679 Adj. R? 0.8464
Fie wer, SRR RORAE 1%, 5% 10%K T ERE; F500pE.
3 ZWHEMUGEHBAR RS BE
(1) (2) (3) (4)
WT(pre) WT(post) WF(pre) WF(post)
LM Test
Spatial error:
37.545™* 39.482™* 27.184™ 29.793"
Moran’s I
(0.000) (0.000) (0.000) (0.000)
o 1365.332""" 1495.775™ 725.960™" 863.581™"
LM statistic
(0.000) (0.000) (0.000) (0.000)
1361.840™" 1507.482™"" 687.075™" 850.852™""
Robust LM statistic
(0.000) (0.000) (0.000) (0.000)
Spatial lag:
o 32.119™ 21.265™" 53.302™*" 33.487"
LM statistic
(0.000) (0.000) (0.000) (0.000)
28.628™" 32.973™ 14417 20.758™"
Robust LM statistic
(0.000) (0.000) (0.000) (0.000)
LR Test
Spatial error 61.46™" 115.35™" 53.84™" 113.61™"

10 / 21




(1) (2) (3) (4)
WT(pre) WT(post) WF(pre) WF(post)
(0.000) (0.000) (0.000) (0.000)
) 30.12™" 76.50™" 25.96™" 72.85"
Spatial lag
(0.000) (0.000) (0.001) (0.000)
Wald Test
61.13™" 112.23" 53.84™ 112.45™
Spatial error
(0.000) (0.000) (0.000) (0.000)
29.64™ 74.82" 25.65™" 71.38™
Spatial lag
(0.000) (0.000) (0.001) (0.000)
Hausman Test
2914.54™ 868.42™*" 2323.42™" 438.76"
Hausman test
(0.000) (0.000) (0.000) (0.000)
Joint Significance Test
32.85™ 39.76™ 122.35"*" 79.89™
Fixed effect ind or both
(0.001) (0.000) (0.000) (0.000)
3409.80™" 3603.53"" 3602.78™" 4180.12""
Fixed effect time or both
(0.000) (0.000) (0.000) (0.000)

VE: ek, R fIEBIRORAE 1%, 5% 10%KF ERE; H5 AN p .

Zid LM, LR M1 Wald 5 — R Ak 5, £ 4 70k 1R I XU [F & %508 7 18] i AR o 45 1
fIf g R Hrd, (1) — (4) FUOY B ITE B 5 98 B B LI R A5 2 A0 7K 1 X X 38 1
BOREE (InPAT) BIFEWIRN;  (5) — (8) FIN Jyxf G R Bt CInINND FIAd T 45 R

B, AT EBCERE T, QR X R KPR THE 1% 35 PE7KF R X A X 61
BECRBCE M RS B E R SRR FR, BB AR K (pre) HITFL,
W E 2R 55 )E (post) MR HAR R KA A G T BRI, 45 RUESE 17 4RIk
b DX 3T AT R Bl 2 LR S AR M DX BRI A B, LB A b I R 24 PR 55 13X R AR R
I RG B B0, ok 1B RU H 1A B

Fk, e R B A AR FERCRE 0L T, BRSSP B 35 (e E 1 AR 3t X AN 4R 3
DX BT R AR B3E ,  (E BT SR B B W R o AWy e I BRSSOV B, 1R85
i HL Al PR 2R IR W e, AR L IXELIR A R B B 1) SCR AR R W RN D 0.0448, X 4RI
Hi XA H RN 0.3646, HLARAE 5% 3 PR TR 25 R, HX 2 b [XOMT 4R 3 3 (X
BB R R AN AFAE B E . SO R AT REE . — Uy, AR IX [ A 32 DXl )
REFERWIE E R EERAR, I HE T E TR QUH SCR GG X “ Rk RIIR A HOE I AN
e, RUARES X I “ LR Agii T MIMEGE 2 IR, ] £ Bh T BB R AL« B Ak R (e kA
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DX 3T s X600 3 ol R 80 1

I ARTEAS RE A A K 52

BARIGWE, HHMAE )

U5, R B E B 2 AR ORI B, TR N B
25 DO A A B, B A AR

FHAIE

M BE AT R G R R AR T R
YRR AR AR JFEH, BEE SR RRAB R B — 5 UL, BT 10 8 A R DX BT 34
TR+ S, A R BUEIB M A )

7N

B IK P BT AR B R S AN . AT, LR

EAL K &35 SR T T AR ML X AN AT
A DX A S R B AR T s ek, RE R

Z
[ 2y

O ERCR T SE B IEBET A R, R T T R R I AN AR AR R
FETHERT, GESE T HIRMR I H2 B9 & Bk
e, R A RGBT, BTRESITE X

FE X b, BERMAE
SRR 0] 48 3 1 X B 7 R R B R o i 2 BT B B R AN . Bk S, MR ER

o X BB BCRBOR 4R

BLAL A Je ot 24 3l [X B B AR o B AN A

TERE R, (HAE 5% 35 47K F B 4R 3 i X 2 30 B OF [7) i H AR A, 0K 5 2 3@ SR A 5% it o
FEAR N R X IR I S AR — . ERMAKIERE “ TR 5 ‘4
TRR” FETEBRRLR, H “RTm” S HRRERERAEMEFATERME, R

A ¥ P AP T A 45 G A e S L 3R T XA TR, BN R U H3 1Rk .

R 4 XU a) B g R8N 23 (8] T BROFE AR A [H] )5 45 R
InPAT InINN
(1) (2) (3) (4) (5) (6) (7) (8)

Wrrey | Wrosty | Wrgrey | Wrgosy | Wrrey | Wrosty | Wrrey | Wrgost)
p 0.8574™" | 0.8504™" | 0.5433™" | 0.6554™" | 0.6896™" | 0.6984™" | 0.3946™" | 0.4939™"
(0.0342) | (0.0309) | (0.0609) | (0.0553) | (0.0553) | (0.0628) | (0.0459) | (0.0687)
ININT 0.0448"* | 0.0352° | 0.0491** | 0.0336* | 0.0162 | -0.0003 | 0.0184 | -0.0030
(0.0196) | (0.0197) | (0.0199) | (0.0200) | (0.0270) | (0.0269) | (0.0271) | (0.0269)
InNMAR 0.0712 0.0577 0.0755 0.0619 0.1645™ | 0.1645™ | 0.1666™" | 0.1690™""
(0.0506) | (0.0487) | (0.0519) | (0.0498) | (0.0592) | (0.0565) | (0.0601) | (0.0568)
InJacobs | 0.0975™ | 0.1049*** | 0.0986™ | 0.1083*** | 0.1280" | 0.1260™** | 0.1309"* | 0.1309™**
(0.0379) | (0.0379) | (0.0381) | (0.0378) | (0.0404) | (0.0397) | (0.0406) | (0.0397)
INRD 0.1126™* | 0.0895™* | 0.1274* | 0.1013"* | 0.1498™ | 0.1228™** | 0.1714* | 0.1408"**
(0.0267) | (0.0253) | (0.0277) | (0.0259) | (0.0366) | (0.0341) | (0.0380) | (0.0351)
InPGDP 0.2891™" | 0.2762™" | 0.3087™" | 0.2859™™" 0.0329 0.0188 0.0533 0.0218
(0.0840) | (0.0820) | (0.0844) | (0.0807) | (0.1016) | (0.1036) | (0.0988) | (0.1033)
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InNPAT InINN

(1) ) ®3) (4) ®) (6) ) (8)

Wrrey | Wrosty | Wrrey | Wrgosy | Wrprey | Wrosty | Wrrey | Wrgost
InperSTU 0.0476 | 0.0359 | 0.0514 | 0.0358 | 0.0620 | 0.0493 | 0.0574 | 0.0410
(0.0368) | (0.0385) | (0.0372) | (0.0385) | (0.0523) | (0.0492) | (0.0513) | (0.0472)
InMarket 0.0163 | 0.0099 | 0.0215 | 0.0119 | 0.0513 | 0.0404 | 0.0571 | 0.0457
(0.0333) | (0.0332) | (0.0355) | (0.0337) | (0.0371) | (0.0339) | (0.0396) | (0.0350)
InSO2 0.0120 | 0.0216 | 0.0077 | 0.0211 | 0.0304 | 0.0447° | 0.0290 | 0.0453"
(0.0174) | (0.0176) | (0.0175) | (0.0176) | (0.0239) | (0.0239) | (0.0239) | (0.0238)
WxInINT | 0.3646™ | 0.5009™** | 0.1927** | 0.3291"** | 0.0526 | 0.4019** | 0.0158 | 0.2729™*
(0.1057) | (0.1414) | (0.0581) | (0.0908) | (0.1231) | (0.1761) | (0.0675) | (0.1130)
WxInMAR | 0.1117 | 0.1811 | 0.0513 | 0.1495 | 0.5046" | 0.4840° | 0.2813" | 0.3195"
(0.1912) | (0.2390) | (0.1021) | (0.1467) | (0.2669) | (0.2717) | (0.1476) | (0.1553)
WxInJacobs | -0.1992 | -0.2296 | -0.1131 | -0.1014 | 0.0350 | -0.0065 | 0.0134 | 0.0329
(0.1433) | (0.1906) | (0.0774) | (0.1217) | (0.1818) | (0.2143) | (0.0993) | (0.1296)
WxInRD 0.1250 | 0.3212"** | 0.0347 | 0.1732** | 0.2210° | 0.3987"** | 0.1006 | 0.2435™
(0.0950) | (0.1020) | (0.0581) | (0.0714) | (0.1254) | (0.1373) | (0.0763) | (0.0982)
WxINPGDP | -0.2758 | -0.6222"" | -0.0792 | -0.2855 | 0.0310 | -0.2630 | 0.0994 | -0.0459
(0.2670) | (0.3037) | (0.1649) | (0.2123) | (0.3685) | (0.3783) | (0.2328) | (0.2580)
WxInperSTU | -0.0941 | 0.2712° | -0.0753 | 0.1258 | -0.0621 | -0.3741" | -0.0143 | -0.2080
(0.1846) | (0.1463) | (0.0907) | (0.0884) | (0.1320) | (0.2100) | (0.0648) | (0.1289)
WxInMarket | 0.0596 | 0.0947 | 0.0155 | 0.0531 | 0.0167 | 0.0377 | 0.0144 | -0.0095
(0.1735) | (0.3047) | (0.0956) | (0.2122) | (0.2288) | (0.4057) | (0.1221) | (0.2698)
WxInS02 | -0.0528 | -0.1069 | -0.0156 | -0.0528 | -0.0571 | -0.0919 | -0.0400 | -0.0461
(0.0681) | (0.0733) | (0.0387) | (0.0475) | (0.0798) | (0.0824) | (0.0453) | (0.0517)
A 3R 15 1l 325 il 41 2 1] 125 1l 75 1 35 il 125 i)

R[] 280 2l E2tiil ezl il 2l E2 il ezl il

N 3679 3679 3679 3679 3679 3679 3679 3679

R? 0.448 0.402 0.732 0.658 0.573 0.536 0.760 0.679

e 55 WRRRAERR; **%, SR RORAE 1%, 5%, 10%2E AR TEE, TH.
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T AR SRR

(—) KA I 2 BR B 2 18] A0 & 58 R #EAT P9 AR R 4R

55T DA a4k O AR AR 10 28 R A At el 1 b X BT KRR KT 2 8] BT RE AE AR I R AR R
A AR ORI b 3 S5 G0 T K T 1A 3t T X T ik S K2 R A F) 7 R ol . BRI, D
TR B T A5 @ BRI SRR, AR SCR T L IX 8] S0 A 1) e 3t B 88 2 (R AL EE R B (W) AT 28
At VA B, 22 ) B AR R A i T O

(@ i
O N e @

Hof, dy AT B

AR 38 (1) A1 (2) BRI E S RaT A, TS A K P R A X A5 3 3 X )
U R I TE 1% 5 kT F B2 N IE, (ERG05 R R R R B, X5
[ 4 0 O 9 T — B, IR 9 T AR SR L e R

() SRR 1R S T A e M TR0 58 B 7 31 5 51 78 1 P 2 1 )

B AT REAEAE S ERME 7 R0 A A L RS — 2B B\ AR R A R () —
U5 0 7 A 5 R 7 1) 2 A T BB S Cowo-way FE SDPDM)

n

n n
Yip =AYy g + nz, lwin}t—1 + PE, 1Winjt +6 ) 1Wl-]-1nINTjt
j= j= j=

n ~
+2 W”X]te +‘Bll’lINTit+Xit‘B+ai + v + €t (5)
j=1

Hor, A9 R ARG e AR, HAb S80S F L (D

FEWr (prey MW pose) 25 THIBCE BT, FLIEE W45 A 7K1 6 B A AR ot B 19 22 1) 20 28 T AR
ARG R K] (K3 (3) M (4 5D, BIEHEE TIHEMN, HERLRR
EHTSCORFR B — B RS T A SR RS IR T S .

(=) BHRmMBUREZ RN EEEFTREER K

ST RIBATR R PR B (W) FUR ZESIR (W) 2% )R HE 56 B A B A\ 5 — 2 B Fe Bl 1 242
BARIIHEIL, AL, ASCHE— D& T E IR E S MAE R (W) -

Wy = 1/2WE, + 1/2W¢, (6)

FHorr, WERIWE 73 530 9 G AT AR E AL 5 1 S 38 AT I T) B 2 DA B O 28 30 0 22 1) AL 2 A I

®S5H (5 — (8) FPL Mz Bk &2 A EEE (Wy) &, M “EERMA 7
TR BRI AE S ALK AR AR &, 20 3l AL FLE SRR (InPAT) A1LE HE L (IndPP) 1
B XA OR MR WA TS5 R o BRI, AE R IR RE i X [ 3 Bl I ) A AR R A O
N, ML PERE A RIS A ET, LI WA JE A A R KT 0 A i XA AR A b X Q1 3 BCR B B AR A
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T AL 1A RO s A I P B B ARS8 S, R R A IX B OR B B B R P R
BRI R $2 T 7 /03 1 X FK) B8 R SR B0, Ul W R SCRTE 7t 45 18 AT R fi 1k
RS REESNEERE

(1) (2) (3) (4) (5) (6) (7 (8)
WD WD WF(pre) WF(post) WN(pre) WN(post) WN(pre) WN(post)
InPAT InINN InINN InINN InPAT InPAT INAPP INAPP

0.0728™* | 0.0239 0.0406 0.0158 | 0.1267"* | 0.1259™ | 0.1358™* | 0.1330"**
(0.0242) | (0.0284) | (0.0490) | (0.0189) | (0.0396) | (0.0370) | (0.0426) | (0.0410)
7.5449"* | 1.6285 | -0.3037 | 0.1125™ | 0.7434" | 0.8870° | 0.8005" | 1.3191™
(2.4340) | (1.5964) | (4.4135) | (0.0202) | (0.3339) | (0.5026) | (0.3470) | (0.6322)
7.6177"* | 1.6524 | -0.2631 | 0.1284™ | 0.8701"" | 1.0128" | 0.9363" | 1.4521™
(2.4474) | (1.6006) | (4.4249) | (0.0148) | (0.3419) | (0.5129) | (0.3527) | (0.6437)

BN

IR 42 24

SRR

75~ ELER -5 22 T B A R 2 ot AN (R R RURR 1 B 1 R WL S R s

(—) HERfE BMHKE. “BHaiR” FERSAIH

97 Bk TS B K 2 Sl R i AR AR AR e, BT B R B
JE N E SR, AR ST CEBAERNR T 28— U SO RIS AR R, R R R
(InBook) fE Hyih[X &1 kil fF MR & CEBES, 2021) , R EPIE =07k
XERMLE AT G . o, BB EAGTREEX (1D, B, =2 R (7D O 8) -

lnBOOkit = :BO + ,Blll'llNTit + Xitﬁk + a; + Yt + Eit (7)

Vi pz WY +6 i 1W jinBook;; + 0 ij ]t

. 1w InINT;, +Z W, X
+8InBooky; + BININT,, + X f + a; +¥e + € (8)
e, By SN By S U AAR I 3t X R A 1 X ) v A RS AN, HAb S8 LR (D .

F 6 (1) FERTHBE S ARG, TS S A KSE X A b X057 Bk R & A
FAERELW, HIE 5%0E %K F AR EX B BERAEH. 5 (2) FlkE 7 HEE
Bl A R 2w f, HBCMAE B KPR A E B AR E EREm., /25 A
X EMHHRFEERNTNEIEG, 5 (3) 545 1R HRE LIS B AKX 28 Hb X A0 37 Bl
RFEMNEELWALE, HEFRI 7 A0 X 025 8 A8 . X B E LBEMAE B

KRR SE 58 1 X TR] <8 PERR T AR AR, A7 AR 1R T XA OR R R ¢ 2 B ARER I

O HAu kBT HE ChEETSHTEE) BT AMXEEERBEAZBIEWX L, AR
ENE QE =S VACIE B
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K6 ARMEEHAT. BEERPES KRAFURRE

D (2) 3)
Wepost) FE (Y=InBook) We(post)

p 0.4939™"" (0.0687) 0.4414™" (0.0671)
InINT -0.0030 (0.0269) 0.0217" (0.0121) -0.0003 (0.0265)
InBook 0.1889™"" (0.0375)
WxInINT 0.2729"" (0.1130) 0.2833" (0.1145)

WxInBook 0.3177"" (0.1328)
P2 1) A2 T il 5 ] T il
A A RN 2 il ] il
IS 0] 25 3 1 il ] T il

N 3679 3679 3679
R? 0.679 0.417 0.696
() RBEMBERRSRT “REHR” TRER
H 3 R = i 0 JE RN R Bl B, A SO 2 5 DL Bk D AR A S8 R it A

BHES &

RN LS XAt s, DL A BRI b B R S 20 S5 AL e R BRI s
D357 29 5, A HE A 15 AT A T DO T & B IR HE T o D b, AR SOR L IRIRIRFE P (04 P)
HBEAT XA R RAE " BRI e b, BOMORE AR BN IS AF 4 4 [ 4% 7 1S S s BT b
Guik N DB ZE A8 LB AR B, AR A2 B0 4% 48 2 Sl i TR vt B AR B K 28 1 5 L0 i () AR K, O

AT TAT bR AEAC AL

E VLSS

LA e Bk 9 AR 1 A2

AT RETE

B S A 15 it 7 I

KR T “ 2T AN .
&7 il AR R R RSN R B XER KA

M A AT W1 N B35 DX 38k ) 247

10000 Vel HLE He i (19 QAP [l A S5 3R, 2 I 1) Be (N F1 i 80 e 4
1o 51 B R B £ SR g5 4L
“CRRERIR T RSN

AE5 T

g WKW,
om N O X A
2TV BB B

# i
ji
7~

N 3 B )

2000—2010

2000—2020

2005—2015

e Bk T 24 I 1]
RO

0.0703"
0.0310""

[0.0665]
[0.0000]

0.1167"
0.

[0.0887]

0294*** [0.0000]

0.0453™
0.0318™"

[0.0317]
[0.0000]

pact

TGS NN p s

o RO R R ORAE 1%,

5%’

10%E EMHKFTEE,

© HHEKIFET 2000, 2010 A1 2020 F (FE AN D EEELY PLKL 2005 F1 2015 F (4 FH 1% DHEE

HELHE)

[ 5 Bk 55 K 25 3 AT IR [7) 22 B 3247 DL AC
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T #-Pitid. KR RREERBRS

ST o [ % b DXL IBG IO R A e Bk D AR 2 1) B 38 B Ak B it R B K S B A E T IR I 2 ()
S, T T 60 U SR G A0 I M DX 7 AR S ) RO, WOAS SCE— D T R R S (R A
FEBE (Wi prey T Wiypost) ) B X 450 2 THT ¥ 57 57 1 7 A RCR @ TR (L3R 8D

55—, FEHLPREE BSNS54 ET, AR R 7 5 X H DG N AE SR Ak KT X A B [XF AR 3 X
() €37 R R R R T S A R R s M R B A RS Ak S Y S ELH T 3 I ) i
BL (435029 0.9562 F1 1.6564) o 5 J5 ¥ J5L R AT B &« 30T 4 >R 2R 30 s X 265 vy A0 2% R 2% B 119 v 2k
Y, NN GBS X R ST T KRR RS J s I AR DX A AR G 58 1) EL I
FERB VL, A 2 A8 65 T 4T M R AE M R BRI R G R R R AR A . shAh, BT
AT “PERERTF R ” FBORMBURE, VMM X TR 1 CARGHR . B, V8 22 S5 T A% O I 42 35
KA s N2 1 DX R e A R A T SR TR, A 2 X AT ek S A S i
it Je ¥ e 0% AR A5 B e ) 34 PR Ui 2

55, R R ZR b H X R BB X AF R A K St B SR o D B i 3 5 B AR I R A
HAE M PR B 29 55 0 J5 49 23k — Ak . R &, b & kb [X 78 3 28 R 2 29 PR 55 44 5 Vit i
RN HI-0.1393 FEACE]-0.8217, HA &2 ARILH X H-0.3291 FEAKH]-0.6997, HAE 1% % & I
KPR TR R T b i X e Bk A ST 0 R A v 8 Y R A AT A AR S B T A M
XAEr E R AR, BB nE 7 iR M R LSS BB Gl DA
XYL PEA i H1, 2010 45 “ B umsk” MR @A ZUb ek 7V TE 48 P& R I &5 ko K
Je. HBEE 2014 4 “P REk” @B E, ZARMIKIEE UL IS, S InE T %
i X P T BN TR AR U AR 44, 2019) .

AL, DT S A M R S R R R B T R T R R TR S Ay, TR Ak s in R
X RS R, B DR RAUHR RE S XEEM AR X il MR, R
HRCE 24 f SR AR 7 QR A 51 5 358 43 BT B R R

8 XU JA xE 3 N2 [A) T AR A AR Y X S R A R

IR X HH S Hh X 78 0 1 X ARt X
(1) (2) (3) (4) (5) (6) (7 (8)
WN(p‘re) WN(post) WN(pre) WN(post) WN(pre) WN(post) WN(pre) WN(post)
N 0.0483 0.0248 -0.0325 -0.0332 0.0805 0.0347 0.0934 0.0738
BN
(0.0567) | (0.0558) | (0.0544) | (0.0558) | (0.0492) | (0.0450) | (0.0731) | (0.0792)
X N 0.0551 0.9562"™" -0.1393 -0.8217 0.2250 1.6564™" -0.3291 -0.6997""
V1] 2 R R

(0.3324) | (0.4492) | (0.2821) | (0.6898) | (0.3753) | (0.7181) | (0.2494) (0.1639)
JE g 0.1033 0.9811™ | -0.1719 -0.8550 0.3055 1.6911™ | -0.2357 | -0.6259**"
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AR M X o 3 X 7 4 X ARAb X
(1) (2) ®) (4) () (6) (7 (8)
WN(pre) WN(post) WN(pre) WN(post) WN(pre) WN(post) WN(pre) WN(post)
(0.3427) | (0.4428) | (0.2998) | (0.7117) | (0.3871) | (0.7233) | (0.2675) | (0.1806)
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Is “Offline Communication” No Longer Important in the Internet Era?
The Test from the Paradox of “Knowledge Spatial Spillover” and Regional

Innovation

Zheng Weiwei', Qu Xi!, Liu Yaobin?, An Linglin 3
(1. Antai College of Economics and Management, Shanghai Jiao Tong University, Shanghai 200030,
China; 2. School of Economics and Management, Nanchang University, Nanchang 330031, China; 3.
School of Economics and Business Administration, Chongqing University, Chong ging 400044, China)

Summary: Innovation is the primary driving force behind development. In the internet era,
the innovation knowledge spillover is faced with the double paradoxes: one is the increasing
frequency of “online communication” and decreasing opportunities of “offline communication”,
and another one is the insufficient innovation effect of “codified knowledge” and limited
communication channels of “tacit knowledge”. By using the level of internet informatization and
the construction of transportation infrastructure to measure the intensity of “online communication”
and “offline communication”, respectively, and collecting a sample of 283 prefecture-level cities
from 2007 to 2019, this paper applies the spatial panel Durbin model to study the impact of online
“codified knowledge” communication and offline “tacit knowledge” sharing on the quantity and
quality of regional innovation. The results indicate that after controlling the spillover effect of
knowledge, “online communication” and “offline communication” cannot completely substitute
each other. Although “online communication” can effectively increase the innovation quantity in
the local and adjacent areas, it has limited effects on the innovation quality. Only by combining the

efficiency of “online communication” represented by internet informatization with the
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improvement of “offline communication” represented by the high-speed rail construction, one can
make the comprehensive utilization of “codified knowledge” and “tacit knowledge”, and hence to
improve the quality of regional innovation.

The main contributions are as follows: First, this paper distinguishes the different transmission
channels between codified and tacit knowledge, where “codified knowledge” is mainly spread
through “online communication” and “tacit knowledge” is through “offline communication”. Then,
the paper points out the combination of online and offline communications is the key to solve the
paradox of “knowledge spillover”. Second, this paper acquires data of transportation time and
frequencies between cities, to capture the improvement of “offline communication” by weakening
the geographical distances. Third, this paper applies the two-way fixed effect spatial panel Durbin
model to analyze the spatial spillover from neighboring areas, and systematically investigate the
effects of internet and transportation infrastructure on the quantity and quality of regional
innovation.

Key words: online communication; offline communication; codified knowledge; tacit

knowledge; regional innovation development
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