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& W B, BORBHT B 4 Bk #E 3 28 B s o i R itk R R R, IR T S 100
Has N 2o R, 4k T b, 38 & K IR A U IR AR & T B A SR 7 R T %
A PR T G — S TR U TR e S R R A A B AR A 7 R R R
PR (FE S5, 2020) o 56 9 A Jm DU b o 42 It s /K -F R A 57 A 5, 51400
FEBT A= 17, BT E R AH AR R AARLRE” . RN A i R0 A Bl T R
5 Ml DX ATl R 2 2] R R BE & SEIRBI B EE R AR B G T BRI Ak 2 1
WF R I B A, S 25 4 T 4 3R AR 7 8, DT DA 3 Joi A 7 0 ) 7 R 42 L R RS 1K )
g, I, ZERHE AT 5T S AL AR B R 5T, RR G U0 5C R
W5 S ELAS A

ST R Vi D TR HE B 42 U R BT R P 1 DGR T, A R SR L AL ) RN
SEUERBL AT T IRARYT o R0 A D 4 3l 22 T SR A E AL, e R Al
Al SE I 2 Arrow (1962) 3¢ F “ 1 Hr 227 1) I+ A1 P4 B 58 Fl Romer (1986 ) 114 P A= #4 + #
Wo el b 2 A E T W — 7k, iR % AT 40 MAR % ) F Jacobs ¥t 17 4
Sit 3 7 P e ol A IR R FR00F 22 57 19 I B A T (Marshall, 18905 Arrow , 1962 ; Romer,
1986) , Ji 5 WA Ay 85 7 b 260 1R 38 SRl A5 %o b [X 28 5% 148 4 119 5% i B8 Oy (2 3 (Jacobs,
1969) . IS8 P2 i R 28 35 9 4K i AH X 81 B8P, 2 e AT T OR B SC IR ARG 3, (H 45
I R IE B — 3 (Glaeser 2, 1992 ; Henderson , 2003 ) .

bR SRS SR A g s S T R R AT S T I Y P R AR — 2 R R Y
AL 5 =2 ane] R 50 A B iR % Y (Audretsch 1 Feldman, 2004) o 48 T 198
Ui HE R A I AT B AR G, LI R A 5 RN T T S5 00 Y d KRR AR E
1113 55 SR PR 7 AR e A X LA WA 4 s GBS B8 I K 35, 2009) o Jaffe 55 (1993)
$i L A5 | SR 20 e P Sl B, O T RE D R T 3 A AR 1] % TR
U b AT R IR B AT LS WS SE SR IS e WS i AR Bz N L HE S R PR
LB SR B S R Y BT 95 A (Peri, 2005) o 3 AFE SR, Bl A H R A S 1 SCEE B AT AR
o PR 1S i, T R 20 b [ R0 AR TS B 09 B9 E AR SR (XIME SR E
20225 5y BN /NT, 2023 5 p AR IV A L 20245 BREE A, 2025) o SR, LM 5| SCHE M A
W B R R — B AR, B O I SR ST Y JEE i (Jaffe 55, 2000 ; Jaffe
F1 De Rassenfosse,2017) . % %F 36 E & F] 5] SCE s 1058 B 48 B HA7FAE 2 5 51
FH B A WM 5 | %5 JR) BR 1 (Sampat , 2010 ; Lampe , 2012 ; Kuhn % , 2020 ; Schuster
il Valentine, 2022 ) o % T4 |8 L | il BE 22 S K, 6 H 51 SCHE v [ 0% 38 4 AT
A ik — L5 .

AR SO [ e AR A AT B AT T R GBI b B L A 5| SCE R TR
I 8 SR Y D TR T M B ™ 0R B PR A . R T HR TR N R A R 19 S 55 T RE T H
T N 8 BRI ML B ) £ A7 7E w5 (B T8, 2019) , M-S BUR M 51 1 1R 2
Hh,HOCHERY S, T E R A G SO IR T A AR . R AL B
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I N T S AR FT A BT 5 5 R PR 55 I R ML AN B AT 55 YRR E 2R
FECE R G| UL EH A RIS . R, HUA HAE NG A RE B A W NTE BT
A AR R AR S 505 S, M A R e AR BB E R IR sl . B, &
F 5 SO R i 2 v s S A R B R AN R R B S TR A 1 I B S A

ULAER, BEE A AR TE 5 AL B R 1 & J U, i 8 ) SCAS AR DL E I B8 1R ik
A BF 80 2B W R o BIF ST A I8 S TSR A SO T 1% A B ke 3B B 0 TR B
( Younge Fll Kuhn, 2016 ; Feng, 2020 ) , H: ¥ & il 78 T80 AR 9 77 A= 40081 2 A F18
(Kogut fl Zander, 1992 | 1996 ; Jaffe 45, 1993) . W —A~LF i) AT B BT 5 —%
B FR T I TE] L A SOAS AR R A, W AT HE T A A T NI S o RO R B
TR SCAR N ZS, ToARE L R 51 SCECHE , TR e 1 51 SCECHE 1Y A B BE . SR
1M, 1207 2 B AT 320 ] T 98 B 55 &Gk B K, HAEAS 6] A ] B T 00 A 850k i
RGBS . PR, 2L A 51 SCBUE AR WA R P S SER , & A SCARH
RURE 7 6 R A5 A 0000 B AR e Y BRI AR R R I G B ) R

AR 3T F B8 ) R T R AT BR A B o BE T S U AR S SR 1
1985~2023 4F g FEAS 5 W] L M), £ B 45 e 00 AT BA AR e M) 42 SOOI PIL 4 2
A RSN 2 v 45 0 2 R SCA ) £, 000 R AR sX AR DL R O s 3 B SCAS DL
FE A E 4 L ) SCAS A R0 RS B0 V0 5 2 0T )2 T, A e T ) e TR S A
B, I A5 B s g O 3 £ 2 0 TR 1 B IR AR X R AR A B R EEAT T AR A
B SCURSSRERM, E gk EmE AL SE T o A] RO RN TR AT 2 AT T IR
R et s LR 20 AFr 1 — 25 R B, 2 R0 PR RE 8 10 3k~ R 2 IR S b A% E 19 O =X 1) A A%
&, s gor i o ek 7 —HR AN ot B o IR g5 R 5 4 Uk B AR SO T L R
SCAS AR BE A g 1) R B e bR RS BRA AU

AHE LAAE SCHR , A SCH s B oT ik an F

B AR SO AR Y 0 R R R A T A R BB R R e T R . — T,
A R G B R A B AT DL R R AR AT BOE LS AT T AR SCRA G T
et L 0 5 | SCOBCH 00 B e TR i H T TED i ) ok R 2 o R A 5 g — O T, A S
BPE A SE T F A SCSCAR Y HIL AR A 2T 1 SO S A A SO AR O 5
HURAE P 1G22 50, e 1 0 000 T AR A, AR AR Rl T & Rl 5 SCEk
T R 15 | 350 P ] R R 0

55 AR R v L R A B ) R R A 5T, AR SO BT S s A st T T ™
REAT IS o A B T 3 A 2 0 TR S A Y R AR SR P Y AR T RE SR R
RGUIAIE T T R SCAS R R A4 3 0% FR UG A8 AR 0B R E R R A . BAR T
VE W58 35 P Bt T SRR 27 i 0 TR e S 0 L 6 T 8 3 DX SR SR L A BT
PR E MR R SRS A A EESHNE,

O = A SCHE T VA e N T S T O SR M . AR, AR R SCAR )

56



ZNTE  QIEAIRE HONE SR

OB A BRBR £ U A A ST 0 U T B B B 58 AE AR R R BR % (Higham
ZE 2021 ; De Rassenfosse £l Palangkaraya, 2023 ; De Rassenfosse &5 2024 ) : — 2 HFFE N
IR T Rk E S, O A SRR 25 736 [ 55 & IR & Br AR | 1A ) B 28 1 & )
il 3 2 HE 25 e B K, A AR R SO [ 1 0855 R 5 FH P R RAOME AR e R g 5 o
0 Bl Jmy B 42 ) A A8 3, B0 A A 9 3 B A A LS TR I S B bR L R R AR
AT BEAE A, 1o 2R 4 28 0 P 1 7 P T 0 U0 E0 D 32 o A X R R STk 11, AR SO Bl
TP ZERE BT RIS — AR IS b AR SCE YR A3 1L ) SO 1) & 7
TR E o PR W T 5E , B T b R g LSS B, R T Tix T ARV ES A
Rk, 31 A BB & B AR IR TR 8 A AT B RVECE B R R A I T
b AR SCE YR A HR T R SCAS 1) R AR G R T R TR v R R T XTI T
HALRIHr & 5 rp i 113 56, O e Sedbsd 4 it 1l Sl Fnml 4 o plFoE 9 =

Z.ARadNEMkE. FRSQER

L F 51 3CHE N AR B 38 AR 09 P O I AE A 78 P R B R R T I g AR
R B T Bk R A R S B RN R B A S I B O L R P R A 5 S
B AE A ) ) P 2 AR R LR B T 3 T R SCA AR LR B e Dy 6L 3T
A LA R A 56 T

(—) AR 1 B 5 & )5 | SC

AR R A R R YR B2 O 5, R AR B R ) At R R
T2 (Agarwal 45, 2010) , 1 1H 2 00 TG 200 52 A5 Bl AN S2 A5 322 8% 260 180 A %) $i B
(Canigls,2000) . 1R HH HAG 83 A9 AN , 76 oW )2 1, JF 5 4 Pk AR AiF 1 75 5
AR VE PRI SR MR AR W B 5 TR, £ H A 3 R 3K 25 (Griliches, 1998) ; 78 75 WL =
T, AT H B0 Sk 0 3 i B 28 B 1 K A 2 O BIL TR (Jaffe , 2022) , X IX 48k 55 R % Y
LV MK R IEEZEM.

AT R A B RO B — T S A TR AR AR, SR
HIRY 0 I A HXE LR HE , 0 8 a0 B Rl R — R PRAR o X X — MR
SeH R R RN Bk X S B A T M) BEFE A B B R B 0 8 0 A
FER LI 12 07 vk b, 22 E 20K 3E S 1 B 5 (Keller, 2002 ; #MESE, 2021) 540 E H
BE$ W% (Haskel 55,2007 5 25 A 45, 2021) FF A A3 s AR BRFE A . R X 8L
RAE— R L AE A R AE KR EE & A B AT B 1H TG T L I S AR A LA
LR A% o Bl 25 0T AR s AL BE AR 1 AS IR AL 3T 4 Ok 24 3 Ok B 2 3 %
FHRENS B AR BUANRAATE I F8 bR , Q24 RI8 SCH 1B & R S (855, 2019 ; Dong
% ,2020; Hanley 5 ,2022) o SR, 5 1 W 45 J5 ¥ B AR RE A% 38 2o B VR 90 vk R %1 i 1
W A iR B H0HE DLV A e B 0 R s B B T e e . E LRI R O R Y A R R
1, Jaffe 55 (1993 ) B FFBIPEBF 78 J R 58 o B 440t T S B Rl . PSR HR I, &
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A5 SCHE S MR I s 1 5 TC 5%, B8 0% A R0 $2 F0 0 3 9 ke , I 5 vcaz & A
5 | SCEHE R 2 Q0 32 A TA] 09 R G AT T = e b, O R T IR Y
IR T7 3 o 3% — R 5830 2ORE 0 PR T TR 4 ) BF 5T R, IR AR S Se s b AR B )
Z A8 ] (Peri , 2005 ; X118 5 Fl 067, 2022 ) .

()& A5 | SO B 1) 8 K H B A

LR 51 SCAE g R0 B 5 48 A K A AR I, A0 T T R o & A
“Mgs 35 B BE B (Jaffe 25, 2000 ; Jaffe Fil De Rassenfosse ,2017) o

B — R RN G ST 7 A2 9 R B s N R AR B L R A A G SE AR (Meyer,
2000) o ARHE ARG A E SC, HOA HE B INEY 51 SCABE S A BTN 2Z 18] %) HTA
Bl o SR, A58 7 A0 ] & R 51 SCEHE I, A1 AR 4 LR [R] 27 R 8 S0 2% S0k, A
A 51 S04 S S B NTE R A A v 2 1) R H — T X A
NI 2 B, AN 31 00 8 52 17 5 e & BT RT sl B b T T TS L LR 2
KW NZBERWSERGA T, EZ2IFA T 5 8% F (Jaffe 55 ,2000) . it
b, RS B A 510 5 | SO Jo i S e i BN TR 1 52 B R0 R 8l , i3k — 25
HI 55 7 T RS SO R AR R A R . B 2 AR & TR & R 515
TR X 43 & B3 N 5| A A8 2 51 5] A (Criscuolo F1 Verspagen, 2008 ; Alcdcer &5 2009)
B A TR B, AN, — I X 356 B L R 5| SR BIFSE B L 7 2005 4F 3] 2014 4F
HI3E 1Y L R, 2900 3 2 — 1Y 5| S0 B A H A G EE & BB I (Kuhn 55,2020 .

5 RS SR SR M 5 | TR, — D5 i, & A N AT RSN 51 A
KEH . Sampat (2010) BYBIFFE & I, 2L FI A T H AR S 2% AR GU , HHE A2
B MRS AT | SRR AR s A BRS04 B v A s, I AN BT R YR R
WA . HE— 2L RS R BT, o AP BRI T 21% % 33% 1Y AH G 51 3C (Lampe,
2012) o Fy—J7 M, LA HIE T RE D R B AN A G L A, LAKG fn o7 A X B2, DA
“BeUmE” B AR O T A 2 B AUHE 2R (Schuster 1 Valentine , 2022 ) . Kuhn %5 (2020)
MY 5T A B, 29 5% B & RV 35 B4 51 I 100 4> F) , 422 38 430 % A 5| S0 & 1Y
— 2T A B | S St | A R A DGR . SRmE T T R A ) 55 TR TR A
A RN P A AP

DL BT 32 B T R ik B 52, 0 Ho2 36 [ 1 & A BR i A [m) Bl 28 ) o 1
ERZESEWSE LR GeAE b EIFAE o a0t v [ & R A AT BUE #E
A, A SO BT G BT, A ] A | S 0 HE Y ] B o g i, B
R R LT LA

1. B R B OE N A R B iR 55 i AL

rh [ R B A 5 A B B 6 T T S B R Y R R AR . AR (AR R
A R ) (LR S FRCE FINE ) ) 58 = 0N 5850 — 3k RLE L & & 1 0 | N
LI ASAE RIS H AT 5 R A XS H TR H R F AR E AT A SR B
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B S JE R, B R R Ty (B RAE,2024) o 1T HLCE A ) i) Hofth 4% 5C
(e N B 3 R ) ) 3 S it At D) LA 87 AR o R S it 200 D)) ) DA e (& ) o
eI AR A M RAN FTERLE o X T BOEE T AT 1 BE AE L R VR A A A 5 o e LA
RAEHSAE I o ASUE T AT i BE 1) B AE T B 28 0E 54T 19 — 7 AR 35 678 48 (6 E 4
D) S N S Q| s 2 2 B A N e S AN T SR ES B K e S D S WA B R R v s N
P57 S5 a3, Bieb T R GIE B ST A0 0 R R AR SR K, 2023)
A Z T, 26 % F) 52 40 ) 37 CFR 1.56 5888 8 7 AR A B R B & 1 &
U NNIER YN PSS PR N sl (U RF € Y =

BEA , R e 3k STt 240 D) ) O F & R 51 IE 1 57 15 2R A8 4k, B il A\ 9% @ AT
FAR AR . EARI T, 76 1985 4F F1 1992 4F () & ) ¥k 52 it 410 1) )
W B B R B R S 55 Bl AR O Bk B s N B e It HBIUE”, i 2001 4F 2002
A 2010 45 F1 2023 4F 1 SCAS R AR W BB e o “ B T REM , 51 UE” . BARSIIRIE S
FHALL , A2 A 2 H0RE 0 2 X B0 AT B AR A0 SR 5 1IE , 1 )5 & IS vl BE S 1IE , S ke T
HA R A AR XS5 (B34 ,2023) . I, g R IEEE EITHEM,
5t & F O B 2 AT B R A SRS I, 0% 55 S8R B AL RS (B 18T
2019) , & F 51 SCHME LA B RAE HE A Z 8] B FR T 50

2. L R 51 SCBUE 32 B SRR A R S

R A S 0T BRI RE SC, B R 51 SC R 51 S 2 SCHER R A b S
W Hrr, 51 2% SCHRE i & R i SR AE T 8 2 er bl SR TR B & R A
SRR AP R LU A 0 (ST.9 56 T B AT e B RN T AR 4 IE 45 10 2 SR
Tt 5 FE 1 2 18(2013) ) FICST. 14 78 L A SCHk o 51 5 1IES 25 SRR #21 (2016) )
B 25 B 03 [ 1 & R 5] S, b g 1% R Sk R T3 SR (56 ) 18 % B R B 1HIE S
ZICHERTE . T HOIE AU HOR R 55 B R R R S R R
SRR TR R o A 0 R TAE S0 R A% A L R OB PR R X b S Ok
VMK EG ,2022) o Rt BAG A] AR AR B v 0 P L R 5] SCRE O A
g BB ) 2 A O3 3 T R W 0 & ULTEA L I AR & BN S HAT N .
I Z T, 38 B % AR RS bR 55 A 2001 45 1 i 78 35 5% 351 (56 ) [8] B 31 7R 5 | 2 25 SCik
FIVER 2 H SO A FaE NS T g b ol . PRk, LA A BB O = [
L 5 SCXE LA R0 W R N 22 )L S A AL %

3. E B R 51 SO RS B AU R R B S 1HIEE B

] K AR AUR A 12 A TE A R R S 03 55, UK B AUk
2 ) ) o A 02 5 RS B0 SR B2 A RROAS 1) % R Sk R 0 2 S 00 (56) 2 H
I, SR — 301 2 B ) R AR A, B TG SR B L5 E & R AR i 8 25 24 R oA
R G HERY 1985 4F 3 2020 4F [ & B & FI B0 iz W 18] 2R 13149246 4 & B H
LR, Hod 5741935 R B AZAL , R AR L) 44% o X R 3 M it — 2 59 & B LR R
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REIC 5| SCfF B, an e MR B A5 B ik F 80% R 5 | S A 4 1 e e I N 22 TR 7Y
AR B

(=) R0 ) ) el st JE g

W SC AT IR, DAL A5 | SRR 3 B B4 0 i B R 0 R R AT A TR0
SR, & R 51 SC B FE LIS IR 00 AR slE B2 28, (E7E op A% B T DR 3 B 2k
TR EABEARL ., M2 T, 5T LR SO LB (% 7 75 BE 5 /A S0 I
WEERG . LR SCAR i & ANRS | IC 85 & BB B B A 5 2 5 AR
GEAE, o & M e 208 BARAFRAL, HE AR AR DL A7 . WL, @l % Al
SCASHEARLEE e A% B B Hz T 4 v A B R TN Z )R RO M . IR ARk BEE A
SRIE T A B ARG K R A R SCHER 22 R SCAR AR FRES B SCR T T T
Xof Vi H1 2500 #E 4T P A% (Myers F1 Lanahan, 2022) o 54K SCHE 2 01 Sk B4 09 o 8 S,
54 TF IR 8 1k & A SCAR TR) AR R P Sk 38 B R R 3 (Younge #l1 Kuhn, 2016 ; Feng,
2020) . UL SCAS A A, BE T 2 A R S A R PR R B E A N (H AR H i
(8 FF SRR HR 1 o 22 48 i FH b [ A e R s L [ N 2R B DK R R SOR
FEARLEE 43 B 5 | ARIHT 2 55 A BF 5%, 5 F2 AR v 78 4 R SC TR A8 o 2 P74 45 7
T (PINRE A5, 2025 5 5K [ A5, 2024 ), X HATE SR TR g6 000 2 46 A i) 238 56 ik A S ik
AN REHEBA L

55—, T I SCASAE AL BE I R 0 T e LA RS B A . R R A Y
W, R A B B SR —Fh 2 > 5 2 (Griliches, 1992) , 24 7 A4 TR A 32 K 19 0 R %
T3 — A T IO, B P ] A AR T RTR R S (Peri, 2005) o 1B A A1HF &
B R 2R, & ) 1) 72 A R 25 8 R G 8158 (Romer, 1990 ; Jaffe 25, 1993 ) , % 1] SC 7
S A T2 A TR R R R S B 1) B B 2K (Ramani 55,2008 ) o NN 15 19 P9 7
HUAESE 5 AR A = A R A 5 8, IR AR AR (Kogut A1 Zander, 1992 ,1996) , 5¢
ST T B FIRR R AT AR 0 T REPE R . A AR PR B IE i — A R
T ARG A ERZALE], FOREE B S — A F R B 5 — A A I R
W LA A8 G DL RS ke B A A WA AR 13 (Cohen AT Levinthal , 1990) o 33X Fil
DA LBl R B0 Oy 6 22 () R S Aty A ABL B Tl o 35 PR S HE SR . BT LR BiE 8 4
AT DAHEWT , S 0180 R AR B, BRI SR I AR R A B B ATER R X —
i B SR A H L I SCA R B R, R B 5 AR IR A R A A Ry R AR
J5 T P ARARLE o PR, & R SCAR AR BLRE BE 57 R0 s i HR s T i kA . BRI &
WS WAL R DL 25 0F : — 2 — A% R 2 T BsF (] 5 55— % R HR 3 B[]
TR R B SCA KL B AT LLHER N E AT R B S R R T
RS P TT BEPE R K . BTk — 8 5, 45 & ) SCAS T ) 4 B[] 4240 Sk il 2
WU o AT LR B SCRL G077k B ds b B KR & RSO AR B i Rk
LR 53Tk, PRI AT Lk G % A 5 | SCBURE S 6 T R 1 ]
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5 AR — TR R AR AR a0 fe] A 55 B 48 A A9 A A5 B R O B TR
A, B ISR AR R AR A AROR T 6T TR 2SO (B B4, 2021) , KU, T B it 3 1 B
15, B AR N B3 8l AR, 4 3l 1 T3S i S X T8 KRR R S e E 8, BT
X — TR, A2 38 il 15 it A T A TA A A R g TR A L %) SR, HX — {2 AR
1 2 Fh 225 )5 20 P A5 8 7 92 3E 32 FF (Agrawal 28,2017 ; Dong %5 ,2020) ,  ELAARF] [
PSR 55, K 1 SR 3R B T Tk B T L3 8 RN B Bl Y S TG TR A U, B
P23 T F3R 3% 31 (Dong % , 2020 ; Hanley %5 , 2022 ; Long A1 Yi,2024) . % T 878
P& 2R B B 98 R FRATT AT DU Bl X — S R 56 3 F % ] SCAR A AL
JE G 3 B R AR A AR . K IR B B AE T, A0 SRR A A AE 8 H N R K T R
i R R (SO RS I I IS ST <8 N S SV & o e A M T o 2

= . E TR SCAGE U 0 AR U R AR

A BRI RL A [ & B R R RE AR S I 2 ) SCASFRARLRE R i i s H ) SIEHIE
SIS, B, RIEA G FISCA R BLRE A 115 S0 I, 36 6 R SOAS 1) Ak 55 A L)
FETHR T R OB 22 FLIR, B 48 & ) SCAR IR IR K 1) S AR TG A PR AR, AR 51 A
WL R SCAS ) & SR AL, I DA R R R R REAS A 50 5 T 48 TR R SOAS 1) i AR
1) ) SCASARBLRE B8 50 5 Joef , 4 AT T A0 SCOAS AR RE A s TR s A L

(—) & ) SCAS R RLE 11450 JEL i

LR SCAHFARLEE 8 B9 2 A 1) i Xof R 1 R T AR R B2 . 31380 & 1 SCAS A
LB T ZE A D TR — R L R SCAR 40 S TR AL AT L B A A A B B0 o E
K, BV R SCAR m il R 45 Rk LR SO [ & R A T LA oA m it AL
FISCASHF LR , DT B AN [] & ) BT % o7 152 R 5 28 AR AU RE B8 o 8 FH A AR ABLBE 15
J7 V5 AR BEARARLEE (BRI IR 5 | 2 I i 8 ) L =5 5 B 8 A4, JH v 52 kR {RLBE A
Jriesi 2 B AR A5 s (BB A= A E 181 6T, 2023 5 KR BH A& W AT 248, 2024 )

() & ) SCAR ) 2 19 5 BRAK B

LT SCAR ) 2t 9 AR U T 4 T 50 3 Y & R SOAR AR R T it & R SOAR IR
] B AU A SR — 3 P XE LA . 1 T, AR A i e B 1 & R SCAE B, B
A WA AL A L 2 2 Ul R & R bR AR R & R SCAS 9 R AE (PR 22 55
2022 ; BAEIGAE, 2023 PR 55,2025 ) o R LRI EE SO AR R S 2 B A L
AT | A A ) 1R He it Py S A B (R A F0 £ 1] |17, 2023) , {H 2 7E 5 % A1)/ C B
ARV R 0 1 R v, 30 R S Ak B RS B4 R, 92 I, BRI S
ARG B FEARIAEAR R RO B R A A8 A5 U S8 43, Hr 6B 5 15 B

@O (& AEFE )X & R LA o B S A IR R - SO (AR IR SS9 ) AT
It 3004~ AT 300 A0, AT LLIE TR M Y 58 oA DO Y R R AR S )
2 R B LS 20 W ) EL AR A 2 TR R P AU RN R AR H % B3 SR A T B B A i AR T
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HA iV, BRI, T RSO BCR B E T % A TR EA /T, K,
A 1R T T R SR 1] 4 19 5 — KRR AE T ) s AR TR A I 5, T R SOAR BG4y
o T ) T L TR DL T R R BRI R BSR4 I T
g A A T A TR I3 T Pk R (Higham 55,2021 ; Kelly %5 ,2021) .

BEXT Rk, 45 3K & I AT A IS 16 i L R 4 SCOOR R AILAS S I B A i T
B RSCA ], A A TR A D 28 8 I SCA [ 76 BUA BF 9T h 5 3]
Tz BN, Higham 55 (2021) 7643 B & B it % R4 AR ST, 2 30 B4 & ) 4 B
BRI RN 53, ZHN N B L A AEAE R AR T BTt . R T DR 5 B4 > 19 fig
25 BBV R R SCAR 0] i 38 2 TR & R SCARFRUE B B Ar & R 5185 UL &
FIVEATUCEC , DA BE Bl 22 HE A Hb b 30 % R 22 5% o [AFE, De Rassenfosse Fll Palangkaraya
(2023) FERF5E & | FF YR X Q8T 19 52 m B, 1) R 2 ) 31580 & R SCARFRARLEE | #9755 7F
T R AR 3 (H A T IR B X BRA AR A, 18 1 A % 1 USR58 176 2 i R SR s

(=) & ) SCAS AHARLEE (%) A3 2801 A

k025 U B 3k A AR R SCAS T ) A RUEE D A R B E S AR AH R
JEE T 1 1 & R 22 [RD B S AR AR T8 2 R AR B R AR SO IR SO R AR Fn &
A3 =J7 IR 2 00 52 RF o WSS A R 1985~2023 4 [E &k & R

1. 36T F) R SCAS I R 36

A T LT R R AR SCAR HEAT A 56 o MAAHABLEE 23 T 1 B8 % RS Bl AL
HURE AR A4S HT o 600, % B3 % F CN107519921B il % B % F] CN107519922B 14 #H
RURE A 0.998 . Bt 150 T 33X WA 1 1 s A R0 B2 SCAS , 2740 %) L, ] D& B
W R R U SCAS ] 18 22 S B0/ 53X 8 IE T AR 41 75 Ak & ) SCAS ] o BT 456 1) SCAR
AL EE (1 B

2. 3 T L I B AR S A A 5

455 B RMBAREINE BRI 0T . ASCHERML R 5 PA X AR L
) SCAS KB 270, — =[] 5 AR 458 P (CPC U2 50 BE ALl B AY 100 28 HoAth % 1),
T AN ] B AR S B AL A B 100 A L A . 25 RN B RN 1 B s, HAR & RS
T F AR 855 A Al ) 18 AFARLBE 2508 B R v 15 AN BIR 5 A 85 i AL F 1) A
FIR AR AL RS Y8 . X —Z5 SR 3R, L R SCAS AR AL BE R A% A7 R R AE B AR S B A AL
FEFE I 2E— 25 50 0F 7 FH R I 5 A A & ke o

O ARE A RN L AL )R TN AHE UL A I 2 0k B B S R B A
G2 SERERY UL, LURT 8 HR Gk A B N 51 RERS S B A i 7

@ KT AL SCAS 1) B B A 5 R AR R AR TR LR S 1 AR SO SR DL CRORE 22 5
TARZFEW ) A E Mk, T o

@ Ao T E AR A R 22 S X L M SCAS AR BLE B SR, AR SCHEAT T AR PR RG 0 , 4EOR R
WA AR RIS AR AN R B AR AR TE 3 B K T PR AR A, T LR 5% 2.
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35T LM G| ST B A

MR GO F AL A R TT o3 B o B AR e AR 5 SCFe A SR UG 1 D5 T A AR AN
B BTE—E R A R SRR L R IR SC A BORAF B Ik, Al AR S B i AR A
AR Z M A SCHE ML R 5 5L M 8% R SCAR AR, IF 32 P
WS« — 2 H bR L R 5 51 T ] AR AL RE 24 {80 07 2 5 8 o 5 ) g AR 4 el
b L AR A, 3% 2 P o 5 1 2 A o AR S AR L R AR SR R DT & A1) 5 —
& HAR L A5 B 51T ) AR R0 25 (800 B 2 i 15 5 | & ) A R B2 1 8
RN A I MR A BIAGI T A SGRT A LA, B ST 98 5 Al 5| FH 2 45
] FCA S N B L R 5T, SR SCIRAH XS s o BRI 1 AR 3R 2 A 25 R S0 Fe 1 ik
PIAS TS, AT — 20 B8R T L I SCAS AR BLRE B A R o U A, e ) SCAS AR ABLE 0]
PLSEEERS E I A AEE B 52 R X, 1T A 51 L F ol LARIAE 2 g
NHCWMELMFI M, N X — & A —E R JE L 7 LM 5| Ik X o) #
NGV R S A e =l ) i

(IO ) 35 L A1) SCACRE B RE 19 0P VA 00 3 S SRR ARG 34 43 H

R H R A R B S ARG AR AY i 2 (Caniels, 2000) o 4 4 Q15 1Y B2
A, L AR I s TR AR T T 2 S 0 SC B R A R AR, PR A
PR AL I B o DRI AR HER B R A AR AR T A {5 B RN
FEAE (Kogut #1 Zander, 1992,1996) , 5¢ 4= M 57, F B A R R #E 47 F0R A1 3 9 7T
REPERR . A, SRl BB AR NIRRT T 1 508 MU A TG 58 L A i % W 3 11
SMNEATFH L A EUE B (Jaffe 5 ,1993) o 3T LR &8 A W€ A,
Horp — 14 ) 0 20 T i 8] L 55— 1) B B3 I Ta] ] A 7 A o ) A SCAS R AR R
Bt 8] LAHE W DB 23 I ) 258 H 3 L A A A R g T R T BETE R R . &
A SCAS R BLRE AT LAAE A [R) J2 2 DL A A 2R, DA A4 S A7 Ml ) 3 X 1] A R0 P i
4 (Younge 11 Kuhn, 2016 ; Feng, 2020 ) .

FHAS T 5L T L A 5 TR AL GEil B2 07 %5 , 6T SCASARARLEE A4 R0 3R 36 HH 0 B ELAT
JTHA R E RS — R E E SR . ARG AR AR A i B R AU WL A
ISR 3, DR R BRAE R B 5 | SR B JC IR IS o 11 SCAS AHARLEE J7 3k RE A% (W) i ) 4
B BAUCHIR B F A ARG A8 o T8 BE AL ARG 30 B, B 3AL ) 5 5 &2
LM A 22 SCAS AR RLRE 35 v T R BRAL L ), SR WL 48 bm BE S A R DX AN [R] i %
R Sy o IR IR R B . T R 5O B T A G
S e ) @ vk A A TR M AR R IR RR 7 ] B o AHELZ T SCAS AR BLRE T e
TR AR A2 B SEBR C I B 65 T o 1 2 e & TN 22 1) 2L S f R R AE R D

@ KT I 0k A D Y [ 5 R A R e X G o Y 7 5 ) O AR SO AT T RS
e, BR TR, BRI RS LR 3,
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M, mMifamHiERaESAENERE . ETRERTENEBRRXRE

R SCH A3 BT C 015 SR, R A 30 R SCAS 1) 2 11530 7 45 18 % R SCA A 4B B
A LA S5 B A () A AR I o AR, 2 AR hy 0 i ias v I R R A 38 N
— 5 B I H R 5 A 4 B B A UG R A AR L BRAR A B0 5 O 4R B — A B BIE
S RE A5 A E S PR HE B A A b | R 3 L ) SCAR R R E A 3 1) B 36 b RE S
PR — B 0 0 PR R 56 2R e HOPE FH ML . SR B 48 b g 8 52 B A SRR A9 S 3E
AT S 2 A8 B AR S 0T IR A A A R ) B SCE SRR X IE AR
SEUE AT M AL H R, RIAE B £ %0 B4 SR DG 28 ok Ser ik i BE 48 A r9 A Rk i e il
FH BT H6 5 oK B e T — R SR O R A AE

e R R R, R T O X — IR TR T AR A AR R,
PG ML R, SR HY 37 30 1 B %) 1 2 ( 5 3 4, 2021) 45 501 2 2R Y
e ARGy, Hib 95 S8 22 0 BaobE UL o8 AR 8 T X 1 38 3 ( Agrawal 1 Goldfarb ,
2008) o T+ AR, HE AR Y G R R A AR T X — SR B ER T M 4 R 48 Ik
T ] A B 25 B L BRI N B A7 AR, I 3 4R T T R T A8 I B AT RE M (R
55,2020 5 BL55,2021) o AHXT T AL S0 i 22 1 i 7 5K, s Tl N A — 25 4
T X8 2 T o) M B Ak, H AT HLA R K R M DR R T
DR, TN RE % T A2 I St T e () EL A e i R 1 v B BN AU B B R R (R
MR MWL, 2017) o BEAN , N SZTE R BB M BEORE , Mk BB Tz ik F 1Y
X — 4R KSR HHE N B33 30 RN 7 O 30 a3 B O, A U e s R R A T R A YR
I 5

BT AR FRIS AL ARSI H, R aT ©IE R o R g s Ak % o
N LR Bl 3 2 T X T 2SS R E T b X R AR 3R 3 (Dong 4, 2020 ; Hanley
55,2022 ; Long A1 Yi,2024) o 3X —Fafg (%) fF 58 4R S0y 56 UE B 16 A i A 80t B4t 1 T
SER LR S AN SR I T L R SCAS A R A 1 1 R R S B R A S A Y
R A% 1 J31) S 00 e 3 86 T N U s ) PR R A o

BEF 3K — B IR A A A I Ak R A PR ke AR A 38T TR R A7 B[]
FR A0 A it S s 0 BT AR T T SR B A S LR RN VR ML SR AR 56 3 T L R S
A FE RN T A 1 1 0 PR AR bR B A R . ELARTAT L AR DATE 2002~2015 4E 4R H
18 H I i hE A7 T B KR 9 & B R R AR A o 8 SO 8 AR anfe] 7= A=
()32 5 LA L AR A L ) SCAR i R SC A AR AR BE Ty ik 220 T H T SR T ) R
AR SR S m Bk R AP Ik S I AR 2 A SEIE S R e A 5 B A i
IR AW A, A5 A 56 3 & 1) SCAS R BLBE #4 3 10 60 P8 H 48 B 1 R0k

(— ) 3 L 1) SCA R B BE 0 3R 71 1) 21340 36+ 38 s Fg

W 2 B R B AN IR o Ao, IR o A5 3%l p, op, Bl py, T b
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A 2L g Mq,o BEHN, T a BITA LRI 22 I I8 18] 2 5L F 30 o B A7 M 1 H
TH A
S5G PLT A W B B T @ BT b B TR R R = (1) B

2; Zjilsimilarity ( Dis qj)

knowledge spillover,, = 6 (1)

Hodr 43 F AT o B TR RS 30T b H BT B L R (] & ) SCAS R AL
LA A LA G RMAS R E, T AT, U
similarity (p,, q,) F B, BRI o FEAFF LR p, 5T b o B3 L Hl ¢, L
FSCAAHALLE

A8 3 3k i () 0 PR A AR R B D R MR R BRI RS, TR
FIELLE 3 AT R E K. BL2002~2015 45 36 117 18] 603 % HY il B ok 1), 3 K
() % B L R 3t 390 J5 1 , L9 T3t 6 T AZA & RIS A BLED SRy, ABF5T
KR LA AR A TF AR B R L A B 4 FLR A Python 314 AL
w2 3 JiE Scikit=learn Y1 % i) X [] B 23 52 H DL IE D 5 552 S5 46 R 6 J2 4 1 AT D) 8
3 e R R R A b Y 3T 62 G, 0 T A A R i D A e R

() s H ) ) 255 e AR SRR AR

SR LR TR BT R A P b B0 A R SRR S ST AR SR A S A T 2 T i
DX TR s 7K - 08 43 A5 R AT, 12 5 15 76 AARLEE 6 A 0 SCTE I 58 v AR 2 T 32
(Bahar % ,2014) . ARG, B 96 LAY T X g LA 20 B 807, 52 45 %o 3ok i ) ) %
TR SCAR AH AR 5 VRO 5 20 TR A TR R I A ) DX 3 v e T e R AT 4,
AR S Ml DX o Ath b X7 B T A R R b A AR R LA M A T e P S A ek T
XiF 5 55 S Xt 4% AL IR T X 19 & ) SCAR AR BE (B 1 A7 A% 2 B A o, 220 i S ) X3 s
H 7K B 43 A FRRAE

K1, S b X R S A R S TR A I SN S B TR A R, s
2002 4F 1) 43 A R A, 45 DX 3R 0] 47 76 B b A 0 B 22 S o 30 M X A0 A% 28 il 2 04
T i LW A O, 2% B HC R SR 0 36 VR A B R R, L DX sl P S 45 8 T ) 3 i
HABEWREE. 2T, ol A v 5 X il 8 258 0, (I B 42
o BXONAL ML T 2 B PG R M X ) A0 R SRR SRR ) 88 T AR, R T
X S X P R A A B S S U DB IR T A AR B s R O, TR
AN Rl 3t DX A 0 3R A B R X Y DX el P S A R B R B S £ R SRR AR

SR, B 2015 4F , Ap AT 5 K AE T AR AS M (1 45 M B A | 5L 0 4 15 5 10 A Rl 1k 5

O AR LR RO A 5 RS WM R 4.

@ KT LM SCA AL BE A3 E , A T 5 56 T A SRR 28 56 70 S8 UE AL M 561k, 3 DL B
FA4o T EULIIAY R, B B B g P OT I X U RS A 2 AR T A ST O TE R A A
IX AT I AR GENE AR AL iR AR A e A AL & AR
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M, — 7 T, PNl Y 25 B AR N 2002 4E 1 29 12 BT R 25 DL B, = Al 4k B
A5 Sk S B BENE I AR TR A 7 E KA s 55— 7 L AR P P S X AR
DAL B L P 58 e S, PH A h 3 XA K R R AR R AR A . X BB AR AR
1) 73 A 3 ] 296 B 45 i DX TR TR 1 RE 0 1 8 R 3 0 5 PR AR, b L DX (57 6 21 4
() T 24 VR R 35 08055 o P b IXORAUAE S 307K 7 S8 T X 2R 95 38 A, G P R
S 5P A BB, B M DX TR Y RE T SE R T MR BB 22 S ) 4 S 34 A A
FAR

SR 5, X — I S AR UE S T A ] X0 TR H R 4% S T s — Ak
[ A5 G 25 4 1) 2 3D R et Ak X 285 0 B R Bl 2 4 B 48— KT 3 1R 4 4 LD
T L TEL B D) 4 RE i 15 it ) 4 T B T, LU Bl B9 4 TR) R 482 2 FERAIG , DX e ] R iR
Uit RE e ) 2 4

20024F 5 b X B HKSE- )3 A 201 54FE5 L X AN %S H K SE4 A
12+
25+
10+
20+
8_
% % 1O
g or i3
10+
4+
2k St
0 1 1 1 1 1 L 0 L 1 1 L 1 1 1 L 1
0.2 03 04 0.5 0.6 0.7 020 025 030 0.35 040 045 0.50 0.55 0.60
AT KOS PR K
| — R IR - —- P UK —-- PR b |

1 2002FEF2015 FE AR XA INEHAKFES %

(=) BB E
T AT R Ak B O P 0 MR, AR SOR R T R — 4R 0y 72 Y T A
B, IF R a0 R 22 0 BB R AT Sk S A
similarity,, = BHSR,, + 0, + w, + ¢, + AX, + €, (2)
Horr, Bl B 72 1 similarity, 7R B2 55 ¢ A2 W7 ¢ BT 7 B9 R0 PR U S 8 G g
7 ¢ WAAHET ERTE ¢ 45 Z 015 3 48 N A T 89 A& W1 & R 5 38011 j 9 BT F2 IR TR 5 o 4F
H T 19 2 B & ) %) SCAS RR AR BE (B AT B o A0 A R 78 5 15 K ELOE HSR, 0 M UL 7%
T, Ay PR S ¢ AR BLE R IR AR BR T S HC L, IR 0. 6, 3R TR U b
X (22 TF & B L ] BT e ) B 38T —4F 003 [ 78 R8O e, 2R 705 BRI IXC Gl HH 3
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& BRI 6 L) 18 30T — A A7 361 2 500, S BT X T WA AR Sk VR b e S (1] AR
A5 ) DR ZR A A A, G0 Hl DX 22 0 kR K AT 0 AE . () AT T X 2
AT 1) &1 58 R @, XoF 30 T X6F J2 T A Bt HsF [0 728 Ak 1) R AE A7 3 ), an b BRI 2 . i
A R SR ) T 3k T % B ] A5 Ak LT BB TR g R A s e g A R X,
T3 T @ R T ) LR R S KO LA B L SR AR R B o e, R BEBL IR 2530, 1]
VS o 5 24 7 3 T X6 J2 1T SR 2K L AR S TR G VR Rk L HSR, [l R BB, R
B M IE 2% B v Bk A R T IR R A R Y 1 B AR S R SCAR A R
£ 3 B R0 A A R A A S D

(DY) %5 4 oA VAR A% 8 ) s

R T VPN 3 T L R SCAS A AL BE TS AT A T AR bR A BT AR SR
Fe KT 38 A A 0 TR R R AIE Y 2R ZR S 22 T B A i 2002~2015 4F 18 35 189 43
T3 12922 /N 36k T X 2 2 6 1t B 500

B R AR, AR SCREBUR T R AR SR O B X 4 o B R B R AR
BRI B % 1) 3 SR I0A5 B I 48 W& R 1A AR (At 9 & ) SCAS o) d 55l o ELAAR A 13 20 %
el ST PR s B RS AR U S A TR R B SCAS R U s FLvR o R A
X ARARLEE AT 8 5 L BRI AH DT B 5 5 )5, 8 2002~2015 4 1) L 1) 6E B8 78 ok T
Xf—AF 437 J2 T o

FEMBA R N TIRA SN S SN, AR5 % T 5 8% (2021)
AT R FH IO 455 I H e AR DA 4 [ K B R %5 9 2 i Z1 3R ) R BRI T 114 525 55 W rp
RECT 6218 4~ LL C/D/G Ry i FBE WY 2 A5 B, I ok 48 2 /1 BR80T AH OG & 8% A0
il G Tl B TR, AR R 2015 4R S, A 189 /N Iak v I 38 i 4k, HE v 12922 X Ik i 3 5
R LA

A i B AR o SR T ST ) B A R AR Ak L T B 0 TR R A S e )
by R 25, G 3 T 1) K ) O R K S R 7 Al 8 R R AL, AR SCR FE A 3 - S R iz AR
BT RT AL A, AR SO P T I ) B B L A R A
B LA K2 Bad dm o Horp Sa T () b B IR R ol ek 3T AR T T T B =2 1) G BR
FEE AR . OC T R, AR B R AR BUR SR R RGBS K R %
FER B e Ik T — A A J2 TN B, IF et A AR RO X, &5, 80T N 1 BORI i ==
%z 5 P ECE B R IE T R EIR T SerHAR ) RIS HAR T RO A, AR
IR P G T4 R 2 3 TR .

(L) e mIH

Sk 25 5% v Bk L G ST D) R0 TR R B R W, O I ARG 56 T A A R s i FE

O BRTEUE, 56T AR RS B PR e AR o 7 58, 2 I 3¢ 5

@ FR TR, 5 T 3k T Rl BB R A R K S RN 7 b 5 R A AL B LR ik, S0
Bt 5% 6.6

67



HEEFRAREFRMFR 202645 210

BREOA B, AR SCHRAR SR (2) HEAT T U407, FCZ SRR W3 1V AR SO i 4k
(19 T 402 263 0 g 0 A o 0 — 2B 43 BT 8 Ak ELE S SR T IRD R0 SRR Y 0 B AR AL
ASCHES (1) ZEF(5) 43 BBl T AR S EE 8. BRI E,50 (1) £5(2) %45
299 A 33 ] 5 25000 R T 2 TR ) ) A0, I o M TR DA K% A A ) 3 T A
IEAS B EAT 42060 5 310 (3) ZE 50 (5) DU 0 A3 T 11 5 2080 07 OB Tl — 4053 181 5 2808, LA
55 R IR b 4 S VR T S TR R 22 7 90 IS 485 30 oy, 5 k38 (HSR) 1) B 8K
7883 TE , o g (5) 75 45 ) P A= Mk R B )7 TG B R PR L SRR TR R S I A
{B. R T8 T X T R BT MR, AR SCA% % T Bahar 25 (2014) 9 7 42, X R 2% &
BIVAER TT I 0 VR0 tE AT T AR AL A B . 7E G BERD b A B R AR R B e T
4 it o A e I — A DS I 38T R G Y R R 0 A M K A A R v 2 A
Tt o HEIk, 31 (5) A [0 U5 25 5% 75 vk 75 w25 4k 0 308 1 96 117 IV 5% 280 L3k £R 189 0m T 0.021
AFRMEYE . BRSSO RS A AU e B B DX SR A A IR I I
7 V] 1 89 1 2R 5 S o, 6 T B B A 180 2 BEL A R0 LR 30, 55 i ) 1 A b
FEAE AW & (Jaffe 25, 1993) 33 6 % B 34 156 B A% SC 5 -4 ) SC 7 AL BE T g 2% 114
SR SRR A A @)

x1 SEEE S MBI RE  EE RS

G (1) (2) (3) (4) (5)

HSR 0.022"" 0.076™" 0.078™ 0.042" 0.021°"
(0.007) (0.007) (0.008) (0.005) (0.005)

AR = = = = =
Ay ] 2 B8N = = = i g
B H I T ) T A b [ 500 & = E‘ g g
C 2 FF& ) i 75 b 18] 22 25007 i = i g g
? h=4 AN
jg;z;;%ﬂ@?m& AR [] = e - a a
EL AT & ) B 7 — 4 43 [ . - . . .
ﬁf%{@ () () (=) rE rE
3T R [T R i g = o =
PR RME 0.272 0.474 0.526 0.761 0.837
FEA & 435663 435663 435663 441728 441540

T B R RTE 10% 5% 1% W KT B2, 45 5 N O 3R 26 22 I 7T % 2 T 1 A2 A A

e,

O MRFRME, RIS ZOMBEDEN R, EHARREMEERPLS RS0
MRS,

@ R T B UEIEAE RNE L R A R EE AR SO R T — R K AR AT RS I R G
8 S O A BN A 56 L R T AR B A o B R I, LR A A 0 R 5 TR BT T R 7
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(750) 3 T4 FH AL ) i) A6 36
Tl S T 1) SCAS AR BE A4 36 19 60 TR Ui HE 8 A 8 B TR 3] S T Bk 3 xR P
e HEAE I S E AR IR — 0, WP IR 1O IR AR AT Rt o SR, A R
HUR R B2 8 A, AN O G PR SRS i A PR B AL B AR . AT S bR RE
% PR3] A B BT TR A4 0 TR U A AL R Ay A S0 i A B TR R U SEHIE
SCRE o PG, AT 3k — 2 A6 56 e Bk L R e TR Hh VR FHAIL R
N 15 B G AT e AR 0 R AL AR B L A R A, AR SR R A R 2 BURD S i AR E
PR AP OGS G Rl IR IE . — T, RTINS AR R H s MBS S A
Y 1Y B B LAl 1% it ( Dong 25, 2020 ; Wang Al Cai, 2020) o HFH| Z 22 RS, HAE R
— MR G O e E R A TR ATNE LA RS = A BUR AL
o B o T 5 S BHRR A Bl S , Wo ok A A R 05T ST o 2 S 41 1 3 R AR
A o 1) Y S £, AT T A1 32 4% #& (Chai 1 Freeman, 2019) . K 6, X F K
FAE AL S, R A A 2 R B2, O A2 0 RS B ) B S
T3 —J5 T, AHE T 22 AR B 3B SR AR I A A & A 8] A HER AR FEALE . 4l [a]
() B 2 F1 B VR A B AN TF 7 AR RO B8R i 0 A2 4R v Bk A A2 T il TR Y
R SRy Al O 5wl 0 PR A B 5 A e B R AR T R AR A R AR, dE AR i T
PGB o
L2 R 2
TR TR R T A T 0 A A R 2 SR R AR T D 0 TR Y AS SO AR
T b DR O 2 B TR, IR 40T T s R T A X A R 2 28 IR R FE RS2 e . (el 1A
BIRIGNR .
meetings, = B,HSR, + X, + ¢, + p, + €, (3)
Horr, meetings, 750 X i FEAE Ay ¢ BT A #O R 2 s BHIT LA 28 00 1 5 2 R 25 80CH
KAG G5 AR SR S NECH$E 32 i 18 SCECR i it o HSR, 3R
DX i FEAE Ay ¢ g A5 T 38 iy 8k, A FF I Sy 1, B 0, X, R/om — RIS HIAS &, 4
R A ™ BEH N H B B RIAF i A R s /o, Fll p, 43 0l 3% 75 b IX [ 7 &%
JOf VA A7y [ 78 RN, €, RN BEAIL IR 22 700, [l 05 25 SR A fff 3% 6 1938 A i, = BT
W ERTE T X RSB TR SR SR
20 Ml | A SR 36 2 R 23 U Ay v 4 T AR A 0TI D R0 TR U S ) SR AR o
VE U [l E A RS AN =X (4) Bz, e op 20 00742 S Sy ST TR R0 TR i S, s, S T
AR T 7 18] %) M B S o, 2 RN TR U ML X (2 28 FF & B R i 7R 3T ) — 4 0y 18 2
RN, b, Fl p, 3 53] 2 7 T VR HE Wt DX i B3 & B & ) B £ 30l T ) [T 78 9800 114 47y
[#] 5 R, Hoap e S [ 2 (2) .
similarity,, = B, HSR,, + AX,, + 8dis; + o, + b, + p, + €, (4)
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SRJE N i B B9 A A, A8 20 (5) Hh g A TR R IR L IX Y 22 R 23 U i
meetings,, , W LA HAE AL (5) . AR R 6 FR BRI (1) 251 (4) BIHEE R WK, &
R 27 R 2 UK 0 ST ) 0 TR HR AR T SRR B IR W SR R SE T e R S AR
AR R BRAE ] . (EAR R R, AT R B (1) &5 1, 8 1
PR SSUORBE T, ek L A Al T R AR S 0N 10 A A R 2 1O SR A R I
S v B T 3 R T D N PR L Y E AL

similarity,, = B,HSR,, + B,meetings, + AX, + &dis, + a, + ¢, + p, + €, (5)

W Ah , AR 29 3 B B AL AR, 7 SO s Bk B 5 2 R 2 U R 22 BN ALK
(6), IRV E i 2 T+ 2 23 0 B g RO e R f r i e Ll o Bk &
R HE W RN T S S B W RAT A (AR 2 W B B A SR L E AT 0 B
MR IE . AR 28950 (1) =5 (3) fr s, BT A /9 28 B I 0] 2%, SR BIAE ) Hd
R R B R BT A G e I TROR TR W T 26 0 B S R S BB 2 IR 4 D HE 1] R 42
Sl T A% 1 B R B 22 o R g BT R BT e T 3 A g T 1) RN TR TR T T
A AR 3R 18 BE AL 35 ) 1 7 B b 3 0 X Ap R 25 U8, W R AR A B B R T
AR SWGE BAEREE . LR W uF 58 T & 4k B3 38 1 AR & 130R 8 2 3 bk
1) R0 G Y, FE — 2D IR 1 T L R SCAS A DL B A Y 0 R T R AR AR A
RE o

stmilarity,, = B,HSR,, + B,HSR,, X meetings, + AX; + 8dis; + o, + b, + p, + €, (6)

2. 5 % e

ARG AR Ml 5 L D B AL B S8 BR SO0 AR SO A ) 28 2 8o R ARk 1y i
Ah 28 FE B BT BT A AE S M ST s W IR AR B, T B
A Ml S BT T B S b2 W) T A M (FOE H R ) B AR FE AR R G SR A . AR SORE
AR S T e T R AR S S O RE AT A R A

subsidiary,, = BJHSR;, + ¢, + 0, + p, + €, (7)

Hr ,subsidiaryij(,,%%ﬂ?ﬁiﬂ:ﬂﬁﬁi I E@Lﬁiﬁﬂkc%ﬁﬁﬁz{%t?ﬁﬁi]ﬁ)i?é}
25 S %A BB N 1, 0k 00 HSR, BE5E 530 (2) — 5, Fm i i A
J 1) BR FE S 00 o o, 2N W) —4F 0y [ 78 RN, FH T 4 ) B e 18] 722 46 /Y A ol 7
Tk 5 0, 7R 8 ) I 78— 03 [ 5002, 45 il E 008 b 3k T it Ik 1] 722 £ 1) R 08
DR 5 p, 2R b1 Al — B 0% b 1 25007, T4l 42 E i 4ol — B A0 b i 2R 0
FRAE s €, RONBEALIR 220, B3R 77980 (1) BoR 73 (7) A TH45 3, &8 R 4K
B E O IE AR ST A B R L AL T I R BT R e AR T
T A A] RV RGN

N E— 2 BRI A M X A% E 1 A P PIL R, A SOk T B el A A =X
(8) 7 o FEIGAE A v, Xof 458 1] 742 s 1Y) 1B MR L K 181 8007 B 1B L 3815 22 R 5 LR

70



ZNTE  QIEAIRE HONE SR

EAG IR — 3, AT AR SO LB PR AT AR 295 BRI AN 4EJE , 43 0 9 N S ML A% 5%
9o J8E /A8 i N H 5 Ry A B Y A2 LI, AR S b AR AR Dy v Bk O A g R TR v AR
FHSE B WA A AR A D7 #2201 D =X (9) #1(10) 6
similarity,, = B, HSR,, + AX,;, + &dis; + o, + b, + p, + €, (8)
similarity, = B,HSR;, + B,subsidiary, + AX,, + &dis; + a, + b, + p, + €, (9)
similarity,, = B,HSR,, + B,HSR,, X subsidiary, + AX,, + &dis, + o, + ¢, + p, + €,(10)
R 750 (3) AR RS 55, FHECT 5 (2) , 5 Bk Bl 2R 80000 32 )y,
BN SE 31 B b, Al 225 DX B8 4 9% 280 14 i e v Ak T X A 3 i 1) R P Y
HERGE , K25 (4) N i Bk L A S b A% B A2 B 3 O OE, Ul B AR 2930 B
B AT AT B e, 2 AT ) B DX R B G I R ) R R R
R S b A5 BT B v 1 b DO PR R AR . BIRSE SRR 1 s Bk I8 i e b 4
BF 0% 8 A2 T T MR AR AR Y 2D IR T T R SCAS AR AL BE A T Y R U
HRPRIATRCEDY.

%2 Bk MANIE T H AL HI RIS E RS WFI SRR
(1) (2) (3) (4)

-
- LWH BN BoBIH SRR
HSR 0.018" 0.017" 0.007 0.018"
(0.005) (0.005) (0.005) (0.005)
HSR X Number of meetings 0.130™
(0.005)
HSR X Number of meeting attendances 0.017
(0.001)
HSR X Number of meeting papers 0.031™
(0.001)
HSR % Subsidiary 0.051°
(0.005)
Number of meetings 0.040"*
(0.003)

@ BEAb A SO F G X — AR Y B AT O R B A B R AL XA AL 38,
S5 G Y T ) 3t PHLER RS RGET E T 25 5 IR T RS LA R B AR R 25 S A A B AT SR A A A, 2E
— A6 0 R T AR SCAR AR B RE 4 LR HR A R A S L BR TR, BRI 2 UL ¢ 8.
S B 4 R NS R R

@ BRI, 5T B R R AL I 1) S8 B4 SR UL R 6 T IE R 7.

71



HEEFRBEAREFHT 202644524

(%)
(1) (2) (3) (4)

-
- SWH LI LRI SRV
Number of meeting attendances 0.001
(0.001)
Number of meeting papers 0.010™
(0.001)
Subsidiary 0.008
(0.007)
P A2 = = P =
B ER R A R T — A [E 00 = P & e
B TF L A I T [ 5 R4 = P & e
AE A5y [ 2 RN = & & =
P RME 0.691 0.690 0.690 0.685
FEA & 372472 372472 372472 438777
k1,

h, ZERERT

TE B — 56 A 15 A5 i A= b AR A sk g | R B B A HOB ARG AR
s I W 0 R TP AR X T B A A B A 4 AL A DAk R BUR BT B A
R S E A TR R S SCR I DT AR R R . AR BESE A S
MR, R G 1 & A 5] SO BEE J5 3 04 1) K FE Al BEAR IR . O R IX —
LA, A SCT A TE T ML o 2 J7 ik 4 3 1 L ) SOAS [ i, 45 5 M A 1 A
W B A ] L R SCAS AR AL BE A A P R BT R B, O 2002~2015 4F
el B L R RE A R e 1 000 8 Sl i 0 R SRR L RGBT 8 A o BRI, A F 5 B i Bk
138 3% — B FARE 98 £ o 0 P iy S0 28 b, A B8R 48 A AE A ME AR 4l 121X — A
K AR S AR PR o SCURSE R R W, B 18 A A U 25 R T i BT 3l X AR
i HH A A2 BEAE T T EL VA A T HOE A Al e R 2 IS R A b S 5 BT
VR HIBL , A5 A 1 e 38 0 40 8 2o B &5 SR 39 45 5 B WU, 58 70 96 0IE 17 8 45 A
A 2k

ﬁ%TULQnm AR SCHR H DL T R BRI B A PR A TR A L A K T
k%ﬂﬁﬁ LA DX S Bt 2 T A Joy 1) BRI

—, HMETT N T RE BOR AR BB AT I b B9 N 4 A 2 RS T Y R BT

72



ZNTE  QIEAIRE HONE SR

MR ZR o A5 58T R PEA 5 bm xfE L4 108 2030 58 B0 B AR T, T N T RE ¢
RN REVEAG SR AL T T RE o AR Sh BRG] R e S b T B
B, — B N T BE BORAE B AR i JA 391 -5 o i 3 A rh a9 R o A SOAS )
B AR B R MDA BOR SR 8 5 T SR PRl A R B L D g R
Y E % R A EE CRHE 00 S . R A RR S A T R AL O R T
55k SMECHE LA o B0 5 58T RS TR 5K, R TAIL & 5 ) B A Bk L A SRR
PEATAZ M, AL A 7 Ml o 22 4 PR3, 2l 285 W ) o A I 4 Bk 5 4 g Bk SR MO
JE R TR R i 7 KUBS s R AR 25 1 o B ST O R RE AL VT B A v AR
W AALE o 7EE K B R R I8 K AeAT Sei, B 2 T SO 12 4 19 BB AL 15 Bn
AR B A%, 3 A8 T R R R ) BOR 2 e L B A T Y 2 R VA
(LS

55 7 RAL L M R BT R B R RE AL T K, 4R TR R R B R iy ik 4
[ =L Sl e = R/ il e A g Ll € 1R/ O P o = I SN TTDO NS B~ £ A R WS 1 €
UL R ORI SO Y R EEOR, BT BN Bt 28 1 AR 4 A A SO b B A DT AT A
PEThaS ) o — B L ] A SO Bdls AR MEAL TS e S IR A AL o AT XL A
Ui W 5 25 A 45 A Ak K ) ME B O A TR) A DN g X R M 4 SCSUA TR IR
A& T SCE BB TR B RS AR A T, e B L RO A, O N TR AR
BN 25 F0 R B2 BIF 5 4 R 0008 IS e o SR R BT A 0F T B TR ) B A 3
B A2 o o0 oAl iy B B At A 9 AR 55 A0 X, e R R R B diE B B R %
T, SCAF i 1 ARR A olb AN T BB H AR 32 4 L R & dE TP R Rk R, O &
o B0 AL A B0 7 i o = S R O o FIT S e i BRI o AE fR B
I ¢ 22 4 R Ml B 4 B0 R B2 R, A BT R (BT R B B BT Y [ i
1o B AR T B S A AL 4 2 4 TR TR o A RN TR R Ak O 9K s 1T Y
Fi I 5 7 o

o =, 5 A A2 3 2 il Tt 5 R T A1 R 4 B TR K B0, v e R R 1 DX ) 3
[l A% o 13 308 PR DX IICAE 30, 3 Bl BT 3R A s [R] A9 O AL S B 5 7 Ml B | B
PRy i DX SR R, T A /N DXk R 22 B DR v TR A Sl D L S B X
IR R A S B A o M TG, S R il T R S 7 R R A )y BE AT ]
Mz 55 B 232 R B I BB R AR o — B BB T N A LR Sl RLRI 1A%
OIEALFE bR o 7 B R Sl 15 5 e Al G P, R R A% 8 0 A A L A
A2 I T DX B 2 3R A 3 A 30 B Tk o 3nk R PN S L R A O Sk
bl 1107 U a7 S AT 1T ' D5 N 5 A ST AR e T DRy [ SO 3
A DAAZ O 800 357 30 T DA X 0 ) DR St S T P 4 o R ] I A R R A T T
P4 P JR B e R o PR AT, o A L 98 RN S5 BRI r O 3k T X ) 30 T )
S S AR, G o BRI =S i s 4 Al 2 Ao — SN L R BB B R S b R 3. =

73



HEEFRAREFRMFR 202645 210

B A IBCE " L B B o KT R Bk A Sl A A I R
JRRAE Gy v i DX 2 0 B A ik, G 5 8 3 S URHOT S AR B LN A SRR IR
BB BUR , TH PR AT B XA S 20 B R BE &2, JE R Al 3 it 5 A 85 5 i) 22 1
CERREE” B IR

()Pt , ke, VEfEAE  h EE AR QU S BOR &t m s L R 1] &5,
2022, (10) : 52~68.

(2] BR%s, AT, w8, 45 7 WFaE Btk 5 A SR 58 A B0 i 11 [T ). B0 2 e BOR & B it
7%, 2025, (4):135~156.

(3R A, E . ORI 5 A0 —k A E BT A w AR L) ] b E Tl 25,
2023, (4) : 156~173.

[4]FE 1, Sk, 5050 . SE MR Y ORISR . B R AR R ] &5 F#%, 2020,
(7):119~128.

[5]FE 240, 2 ab k. s gl SR il SR AA M shig 2 [J]. 2388, 2017, (12) :
89~107.

(6] 0 EH#E, AR . & F o A ik B 5341 & 3800 B0 B B o2 B 40T L) ] B S (e
3C), 2023, (6) :52~60.

(7 ]850, Eigal , MR 4G, 55  BCF R 54 i 1 B i A ———k B LR SCAR LR 2
SRS LT ] B 2 B H R & BR 5T, 2023, (12) : 69~89.

(8 I 2R B A, VP, ARJR B L F & N A 800 [ B ST AR 0 X 7 1 AR 7 Ml BT B 3% 1
M )], & B 244, 2021, (9) 1 1354~1362.

(9T, 2Rl , B U, & ARSI A 1E 19 25 ()% 5 403 20—k B & = f 3kl B
s b [ ], 35 oK 2t B2 224k, 2019, (2) :41~51+219~220.

(10 IR, B HE L, AR . T & X TG R A >k B8 T i 4 7 —— 3% 7 5 o v B
IR ()] B 2 Tr H AR AP F5T, 2025, (5) :26~47.

L&, 0 i 0 i BERn ——k A % R 5| £ fuE 48 [1]. & 55 ot
2022, (11) :84~101.

CI2 ] AR, W R, AR A . Sk B A b 7R BT Ak e A T g/ T LD ). B & Br BOR & 5% it
7%, 2024, (5):92~112.

(13 K8, sk m . E AR BUR 5 R —k B 2R R Bt & /L] o
BT, 2022, (6) : 36~46.

[14 JRRBHAE NI, $H 248 . e A7 i858 8 45 A B T4+ BUR R R Wi S R80R 7 [ ] foe 2 0F
AR ZTFE, 2024, (10) : 69~88.

LIS ]9NEE, 22 He, S . B BRI e b X 3R ) Tk A7 b 8 7= b sz [ ). Bl 55 5 45,
2021, (3) : 80~88.

74



ZNTE  QIEAIRE HONE SR

L16 1902, SRAEER , 2 20 4 . op [ & R 2 0 6 20 55 36 800 [J ). Bk 2= 22 0015, 2025, (9) -
2005~2016.

(17 A5 80 L R o il N 2 A5 BB R 55 i o B B X 5 R0 E A [ ], B 8 BEE Y,
2019, (18) : 154~163.

(18 I FE Bk, i 38, BN , 55 L BE RS AT ah Pk 5 B8 —— s Bk T 38 52 i 3ok T B8 %) S5 DG A
FAEARBTSE [T ] M5 223, 2020, (2) : 146~161.

(1915 8, Je /T AR WL . 3t 20 25 52w v A & ) R ARG+ s ——2fe | vl 6] vy K T3 119
SRS )] P E Tl 45, 2021, (9):99~117.

[20] 5 8, /N7 ATBLH RS LA R PUE R L) ] B & Tr R & 3F 05T, 2023, (10)
159~180.

(21 ), sk i, 2 047 . b I & ) o —— I B R R a3 [J . & T Bk, 2024, (6) -
5~30.

(224 . L H G IER A5
KPR # 1830, 2023,

(23 5k [Eat, X1 S e, 87 . i BT & BB A9 Wi 10 28007 Al B B i M fa [0 ). & 5 E T,
2024, (11):38~54.

[24 1R, FHOKF5 . RR G . — A SCRRERE [T ). & 5E 05T, 2009, (1) : 144~156.

[25] Agarwal R., Audretsch D., Sarkar M., 2010, Knowledge Spillovers and Strategic

BE T M 1 S A ) D EF 17 AR5 1O E LD L T

Entrepreneurship [J1, Strategic Entrepreneurship Journal , 4(4), 271~283.

[26] Agrawal A., Galasso A., Oettl A., 2017, Roads and Innovation [J] , The Review of
Economics and Statistics, 99(3) , 417~434.

[27] Agrawal A., Goldfarb A., 2008, Restructuring Research: Communication Costs and the
Democratization of University Innovation [J], American Economic Review, 98(4), 1578~1590.

[28] Alcacer J., Gittelman M., Sampat B., 2009, Applicant and Examiner Citations in U. S.
Patents: An Overview and Analysis [J], Research Policy, 38(2), 415~427.

[29 ] Arrow K. J., 1962, The Economic Implications of Learning by Doing [J], The Review of
Economic Studies, 29(3), 155~173.

[30] Audretsch D. B., Feldman M. P., 2004, Handbook of Regional and Urban Economics Vol.4
[M], Amsterdam: North—holland.

[31] Bahar D., Hausmann R., Hidalgo C. A., 2014, Neighbors and the Evolution of the
Comparative Advantage of Nations: Evidence of International Knowledge Diffusion? [J] , Journal of
International Economics, 92(1), 111~123.

[32] Canigls M. C. J., 2000, Knowledge Spillovers and Economic Growth: Regional Growth
Differentials across Europe [ M |, Cheltenham : Edward Elgar Publishing.

[33] Chai S., Freeman R. B., 2019, Temporary Colocation and Collaborative Discovery: Who
Confers at Conferences lJl, Strategic Management Journal , 40(13), 2138~2164.

[34 ] Cohen W. M., Levinthal D. A., 1990, Absorptive Capacity: A New Perspective on Learning

75



HEEFRAREFRMFR 202645 210

and Innovation [J], Administrative Science Quarterly, 35(1), 128~152.

[35] Criscuolo P., Verspagen B., 2008, Does It Matter Where Patent Citations Come from?
Inventor vs. Examiner Citations in European Patents [J], Research Policy, 37(10), 1892~1908.

[36] De Rassenfosse G., Palangkaraya A., 2023, Do Patent Pledges Accelerate Innovation? [J ],
Research Policy, 52(5), 104745.

[37 ] De Rassenfosse G., Pellegrino G., Raiteri E., 2024, Do Patents Enable Disclosure? Evidence
from the Invention Secrecy Act [J ], International Journal of Industrial Organization, 92, 103044.

[38] Dong X., Zheng S., Kahn M. E., 2020, The Role of Transportation Speed in Facilitating
High Skilled Teamwork across Cities [J], Journal of Urban Economics, 115, 103212.

[39 ] Feng S., 2020, The Proximity of Ideas: An Analysis of Patent Text Using Machine Learning
[J], PLOS ONE, 15(7), ¢0234880.

[40] Glaeser E. L., Kallal H. D., Scheinkman J. A., Shleifer A., 1992, Growth in Cities [J],
Journal of Political Economy, 100(6), 1126~1152.

[41] Griliches Z., 1992, The Search for R&D Spillovers [J] , The Scandinavian Journal of
Economics, 94, S29~547.

[42] Griliches Z., 1998, R&D and Productivity: The Econometric Evidence [M] , Chicago:
University of Chicago Press.

[43] Hanley D., Li J., Wu M., 2022, High—speed Railways and Collaborative Innovation (Jl,
Regional Science and Urban Economics, 93, 103717.

[44 | Haskel J. E., Pereira S. C., Slaughter M. J., 2007, Does Inward Foreign Direct Investment
Boost the Productivity of Domestic Firms? [J], The Review of Economics and Statistics, 89(3), 482~
496.

[45 ]Henderson J. V., 2003, Marshall’ s Scale Economies [J], Journal of Urban Economics, 53
(1), 1~28.

[46 ] Higham K., De Rassenfosse G., Jaffe A. B., 2021, Patent Quality: Towards a Systematic
Framework for Analysis and Measurement [ J], Research Policy, 50(4), 104215.

[47 ] Jacobs J., 1969, The Economy of Cities [M], New York: Vintage Books: A Division of
Random House.

[48]]Jaffe A. B., 2022, Elgar Encyclopedia on the Economics of Knowledge and Innovation [M],
Cheltenham : Edward Elgar Publishing.

[49] Jaffe A. B., De Rassenfosse G., 2017, Patent Citation Data in Social Science Research:
Overview and Best Practices [ J], Journal of the Association for Information Science and Technology , 68
(6), 1360~1374.

[50]Jaffe A. B., Trajtenberg M., Fogarty M. S., 2000, Knowledge Spillovers and Patent Citations:
Evidence from a Survey of Inventors [J], American Economic Review, 90(2), 215~218.

[51] Jaffe A. B., Trajtenberg M., Henderson R., 1993, Geographic Localization of Knowledge
Spillovers as Evidenced by Patent Citations [J], The Quarterly Journal of Economics, 108(3), 557~

76



ZNTE  QIEAIRE HONE SR

598.

[52] Keller W., 2002, Trade and the transmission of technology [J] , Journal of Economic
Growth, 7(1), 5~24.

[53]Kelly B., Papanikolaou D., Seru A., Taddy M., 2021, Measuring Technological Innovation
over the Long Run [J], American Economic Review : Insights, 3(3), 303~320.

[54] Kogut B., Zander U., 1992, Knowledge of the Firm, Combinative Capabilities, and the
Replication of Technology [J], Organization Science, 3(3), 383~397.

[55] Kogut B., Zander U., 1996, What Firms Do? Coordination, Identity, and Learning tJjl,
Organization Science, 7(5), 502~518.

[56] Kuhn J., Younge K., Marco A., 2020, Patent Citations Reexamined [J] , The RAND
Journal of Economics, 51(1), 109~132.

[57 ] Lampe R., 2012, Strategic Citation [J], The Review of Economics and Statistics, 94 (1),
320~333.

[58] Long C. X., Yi W., 2024, Information Effects of High—speed Rail: Evidence from Patent
Citations in China [J], China Economic Review, 84, 102115.

[ 59 ]Marshall A., 1890, Principles of Economics [M ], London: Macmillan.

[60] Meyer M., 2000, What Is Special about Patent Citations? Differences between Scientific and
Patent Citations [ ] ], Scientometrics, 49(1), 93~123.

[61] Myers K. R., Lanahan L., 2022, Estimating Spillovers from Publicly Funded R&D: Evidence
from the US Department of Energy [J], American Economic Review, 112(7), 2393~2423.

[62]Peri G., 2005, Determinants of Knowledge Flows and Their Effect on Innovation [J], The
Review of Economics and Statistics , 87(2), 308~322.

[63]Ramani S. V., El-aroui M. A., Carrere M., 2008, On Estimating a Knowledge Production
Function at the Firm and Sector Level Using Patent Statistics [J] , Research Policy, 37(9), 1568~
1578.

[64 ] Romer P. M., 1986, Increasing Returns and Long—run Growth [J] , Journal of Political
Economy, 94(5), 1002~1037.

[65] Romer P. M., 1990, Endogenous Technological Change [J], Journal of Political Economy,
98(5), S71~S102.

[66 ] Sampat B. N., 2010, When Do Applicants Search for Prior Art? [J], The Journal of Law and
Economics, 53(2), 399~416.

[67 ] Schuster W. M., Valentine K. G., 2022, An Empirical Analysis of Patent Citation Relevance
and Applicant Strategy [J], American Business Law Journal, 59(2), 231~279.

[68 ] Wang J., Cai S., 2020, The Construction of High—speed Railway and Urban Innovation
Capacity: Based on the Perspective of Knowledge Spillover [J], China Economic Review, 63, 101539.

[69 ] Younge K. A., Kuhn J. M., 2016, Patent—to—patent Similarity: A Vector Space Model [R ],
SSRN Working Paper, No. 2709238.

77



HEEFRAREFRMFR 202645 210

The Measurement and Test of Knowledge Spillovers:
Evidence from Generating Patent Text Similarity
Based on Machine Learning
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Summary : Innovation is the fundamental engine of sustained economic growth, and
knowledge spillovers serve not only as the primary channel through which innovation exerts
its impact but also as a vital source of future technological advancement. As China moves
from high—speed growth to high—quality development, technological innovation has become
a decisive driver. However, a “productivity paradox” has emerged: both China and
advanced economies have experienced declining total factor productivity (TFP).
Increasingly, this trend is attributed to a slowdown in knowledge diffusion. The “Proposal
for the 15th Five—Year Plan, ” recently adopted by the Central Committee, explicitly
identifies “steady improvement of TFP” as a strategic objective. Therefore, accurately
measuring knowledge spillovers within the broader framework of industrial modernization is
both an academic imperative and of pressing practical relevance.

However, measuring knowledge spillovers in China encounters distinctive institutional
constraints. Although patent citations constitute the global standard for tracing knowledge
flows, this study reveals systemic limitations in their applicability in the Chinese context.
A systematic examination of China’s patent legislation and administrative rules reveals that
while applicants are required to disclose prior art, non—compliance carries no legal
penalties. This absence of enforcement generates a clear conflict of interest, incentivizing
applicants to deliberately withhold citations. Thus, citation records are dominated by
“examiner citations, ~ which reflect administrative searches conducted by patent
authorities rather than an inventor’s genuine learning or knowledge absorption process. This
institutional distortion undermines the reliability of citation—based measures, rendering
them inadequate for capturing authentic knowledge spillovers in China.

This study tackles the measurement challenge by introducing a novel artificial
intelligence (AI) —based approach. Using the full text of Chinese invention patents from

1985 to 2023, we adopt high—dimensional semantic vectors trained by the Google Patents
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team. By computing cosine similarity across these vectors, we develop a new indicator of
inter—city knowledge spillovers. Leveraging a panel of Chinese cities from 2002 to 2015,
we exploit the staggered opening of high—speed rail (HSR) as an exogenous shock to
validate this indicator. The difference—in—differences (DID) estimates demonstrate that the
text—similarity measure reliably captures the causal effect of HSR on knowledge spillovers ,
revealing a statistically significant and robust positive impact.

Mechanism analysis further corroborates the indicator by identifying specific
transmission channels. Evidence reveals that spillovers primarily arise from intensified
face—to—face academic interactions and expanded cross—regional corporate investments.
The indicator’s ability to detect these micro—level mechanisms—facilitated by lower travel
costs due to HSR-proves it reflects authentic economic behavior rather than statistical
numbers. Additionally, extensive heterogeneity analyses assess the indicator’s validity. The
results reveal that spillover effects detected by the metric vary systematically across cities
with different characteristics, which is fully consistent with theoretical expectations. These
robust findings affirm that the text—based similarity measure is a sound tool for quantifying
knowledge flows in the Chinese context. This study makes three contributions to the
literature. First, it solves the measurement challenge by identifying institutional roots of
citation data failure and introducing semantic vector analysis to circumvent systemic biases.
Second, it rigorously validates the new metric using causal inference, offering a verified
tool for research. Third, it achieves a methodological breakthrough as a novel study to
apply Google Patent vectors to causal inference in a developing country, extending their
use from control group construction to direct measurement.

Based on these findings, we propose the following policy recommendations : promote
the “intelligent transformation” of technology evaluation by incorporating Al-based
semantic analysis to identify disruptive innovations ; deepen the development of patent data
as a production factor by cleaning and structuring unstructured texts ; and optimize regional
planning by prioritizing “innovation connectivity” in transport infrastructure.

Keywords: Knowledge Spillovers; Patent Text Similarity; Patent Citations; High—
speed Rail
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