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W EARCF—F R R RHET @ XFET AR &L £ 25 2011-2019 3
BNV ETINEANSEEHRATTNE, e BE LRI ER L, ZASHITERR
FETATERNAN SV EARCIFNEERFOUNEGEANE. ERAA, ATHEN
RAR#T AV HARQFEERF, ERLEMNRATZERERAZLERATRE, H<F
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N A ge b an el 3 A [ s b BRI Hr “ =
PE 7 SRE A Mg BT A A B0 £ 5 uk PE
Xk FEKR

MRS G4 S C R A3 M B VR AR LN EES %, by T EL
W ARGF— B E R G T AR XEET A B EHA 7 20112019 £
Ertpl EEHEABBERTTNE, BMENEELERNES L, /S HTEED
ERTATHBBAM AL EAFHHER TR EEANE, EREI, ATERE
FR#T bV HAGFEERR, EFEMRNPEERERAZLTERR RS, B F
BRAE A THE L L AFTREY, TRAEH. BFABAT. BARE R ER
LU ERMBEERRY, TV B MERAESRE PRLERE, RENESEE
BRI BN REARE FREA TE A5 R

LA ATHBEA b ACH AFHE QFRRE AR

—. SlE EX#ER

R BT R A TR A OB IR, RTINS B Rt v 836 0 R 0 R A
e IR 1 T BT 5. 310 R T Bl R BB A A (1 B 3458 5
BRI 0y A AR — Y. QRS B IR eR, IR eI
B R BRI P AR B 4 R PP 2 B SR IR R R B, g5 sl A )
FEORIRL, TR SRR 5% RIS, 2021). e 244 LA T RER
F AR MO — SR A R Ml 25 AR T, T80 B TE R A B 1 10 51 SRR R R
B0 CRITE (RS0, 20200, SHETAIHEIRIA, A\ TERRH— RS frf
2 oy RN i, AR T — PR T R S TR RE S UL — S BB 45 o
A LA R R 0 L2 A PR 0 5 DG Ml o T3 B 30 B2 78 = 43
BILLFEHL. HHARRUE BABA AR, JUT RS RF T LRSS ik
T, 2022). AR DU TALHLE AR TS, Bl AT A OBl 2 5 K
HASE ST L T NS M0 3 TR LR 24 i 55 20 L35 20 L R At L
BB 1) D B A5

o (i A BR B 5 — A, 3L I 20 5 A BRI 30%, {H 157 AE 7R S 0]
42 e R S AR ISR TR AR R SR LB BN R, R
REFME R, (RIS RS, BCRIR R “—BRiR” WE GEMTE

N
H
N
H

*OXER GEWEE D). 2HEK, MITREEF SRR, HEGRL: 300071, H-THIfE:
liuwl@nankai.edu.cn, lixuejiazz@]163.com. ASHFFi15 3 [ F A FHE G HRTE “Hr— AN L8 Rext b B & 5%
R R R RS Fala SR RIS A7 (20&ZD067) FIE K HARBI 4 LI E “B R Bk R T
P A B3 AR T AR T B AL S5 R . e T kA = g LA 7 (72373075) BT,

O 2RI 2018 4F 10 H 31 HAEH AL b SR BOA RS LIRS ST P .
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&, 202200 EUNTHEGERANMRKFT —RBECEmE =T, W AE N T8 BEAEHiE
A R R BRI U ER, Bl “rhE G R ERE T B, T IRE RO
HE R SR BE, M A BT K BT AN A3 ), 2 NI R E AT 7 B A B S E M .

B AR SCE VIR R B —FCHR 2 N TR Be A TF ST FT, A8 3 Bo0yF T N T3 fe
XF 95 5 T R A BT R K 0 o #2555 )i 7, DAERT AR Z N AT AL A
NRENTE RS A 57 sh R B AR, et Rk B1E RN . 41 Aghion &
Howitt (1994). Borjas & Freeman (2019) #A AL AE AP R EZ, T Acemoglu &
Restrepo (2018) W HE sk e TAESSARAY, YN BARRLRL BRIl D i LA 57 B 4, 4
KA = TR Ge R 55 2 TN ZEBE (Acemoglu, 2022), {EGFHTSSMAIE T AN T8, &
PR B AT BN A (Acemoglu & Restrepo, 2020). [ENISHEM TR, HETA
LA Be X PR ATAE SR F ) S AE B A L) 57 3 B R AT ML 55 B 7ok (F/K BRI,
20205 FEESE, 2021), MIMTSIRUWAZEEYT K. 57BN AN B4 ) i, AH LR REAL
T I B AR B3 RSN A 7 2R AR e e i ST U O WA AR, 20200, [RIA AT B
RN IZ A R THE E (BRZEE, 2019). EMNERITI T, R
Tkl N5 N TR RS H A= 07 sUA Bh Fig s Al 4272 % (Kromann etal., 2011; Graetz
& Michaels, 2018) S0 7= in 5 iR IR (SEAEHIAIZR-EL, 2021 Dixonetal., 2021), if
FEMRNEEROMAERER 28 (B BEE, 2020, F0BEE, 2023), R 582 HA 3015 B AE Bk 5
£ AE (Jiager et al., 2015; Faber, 2020).

AR SCAHIR I3 RS2 AN AURTAT T FE, AHIRHIE I8 EZ MO E T 2 TR 2
MZ T = A7 2558 o T8 T 1002 T BB FE I, Al RUASE 2 e s o T Aol AR B8 1 DG
WHEB 3R GEARAESE, 2021), KT AR T 008, FARFIFAREER—F (&
HEAESE, 2008; i RBEAIZET:, 2009; 5KIESE, 2017). JLUCR AR i ARk 5 Sl
FEGIHT RS . SN M7 T 22 5tk AR AN S5 RFAE VR BRES MY RFAE S DT T,
Hh A VRS R 5% 20 S0 7 W & B 7 SIS T I R 3R o OB 2 T R 3R 32 AR T
TR GRANTE, 20140, Rtk (BBHES =, 2017). ZW 2 )63 R 2= S BURF b
W5 (FR3H, 2018). FIRFALRYT CRFMSAEARK, 2013; REMSHER, 2016) %%,

IR AR T TN TR G B R BIE 8) J7HR E 7 A, (BB SR
PRV N LR e S FH HES) A BOR BB L] 5 2408 AT H 4 (2022) FH H [E Tk ARk g
B VR AR DG L PO AR A A SRR Y, R I T B Bl 0t A b 6 R PR A T T A A 2
Fo HOGHESE (2023) KRBT AR QU SR REASIEY], TALHLs AR AT B N i
PRI R Z RN DX T BaIRSTHR, AR “H&E” 5 557 WEM L,
P~ N LR BN R AV ANHTAT s S 2 4E B2 () S o bk, JFB ;R BER A5 ilAb . 18753
FART AL AL AL RIS AL, BETTY R 2047 Mk 58 4 25 A O 22 B A AR AL AR T 1Y
BB IRBNE SR « BEFRIN, N TR/ E AR BER 2] 29U, 78 7k
BB A, I AR AL AL 3R 2 ZE A AN TV as B 3R, HES) 1 L BT i S 255 7.



RN, EFBFRON T, AV G B — 5 A dr i s, R S AR T R i, 4
WOE AR ZE W, T iy #s )y, NLREaERN M LA B TH Tt iiin % ol gk as
BEAT, MTTHE— 24 KT 3R GURT R HEVE T o W 7038 B H 3N T8 RESR B B BT
VORI EZRH TR E RN, MARRIH BRI

ASCRTERG 2R« 5 —F R B ALE S AT SR B8 = B SRR B
Es HBE D ARIAZIR S0, B Db &0 IR SEERE .

=, B SR BN

() NI REN FHESD MV BARBIE “HE IR 7 11F R H

N LR AEZ AN R I HERI #E M BR BIFr & S 5Tt B, N LR RESORIE
NSt R RPEROR, H BB HH B RERRBAM A T REA R, AW T2,
FDIEES B A AR FEL (Bresnahan & Trajtenberg, 1995), i 4l id i %) /iy v
AREEAANRIT, Isd B 7 5 N S aSRG A, 2 AW RBBHL AR 7. 2k, A
TR S SRR AR S 120E, A1 Al i i AE IE 2SO A K i) B 5 5 il A
%, ek 7 RARFI SRR AL . SCIRAMERE, UK T AR R BIRTRNE DRIl =, A
T BE IS FH A7 AR 7 L AR A 5 - ol 3 Aol T A T 78 BRAR , JF HLREWS =232 2% BURT
FOAMISECR, Dyl B EEEE AL “ FAREs 7. S0, HrEoR S i bR Rl s in e
TR TEGRERE, SRAE AT 5 4 R B RN ™ MR i 24 1 JE S i) 44 320 P A S AT it
R KT CAEEAGDBT N ERE DR 3 GRS, 202200 FEF LRI AT, B ASCBL 1:

Bt 1. ALEREMASERAVKAIFTRIELR, ERMVKTEIHFHITRENR,
BNV AT “ IR 7.

(=) NIREREN BRI Za g 45 E Tk SR G

N T8 e R 75 A AC 2% 5 22 5 4 B BN b B R B 1) 55 3 2 3% DS AL i 2
(], [ ESF ety R FR) A P AR QAR A 4 e 3 Ak R B AR 55 B b, AT AR A P 3R 25 4 ik
M HESIH ARG H -

Ho—, N R F ARG A b smnt R TANRIRCE, #an 5k T2 PR L
FRIMAE, TR N4 2 B SRR R AR N B A, Refs S0 47 s B4 Al SE BB
BOREIRBR BN A, 2 AV SCILAHT TR R DG . B e A A 38 TR R SR s Bk 4 5
PR TR BN, 7873 WS R R RE A 2 1 T Eie R R HAh A P R P Rl R B T
AR, R R IR RS RN, K AR BEA RN S AR Mg AR, HEm
femAL BT (BESRIFSE, 2023). K, fEBCEMEEERERE T, Al ON3RTHE BRER
5 R THRERLEE, xR T THE R, [FIRF, 03 TR0 B AR PR DL R 23 A4k
R, SR ) B RIR DD BRSNS i AR, WTRTE 1 AR AN )
BEAKF, H N e R 5 R “ NN ™ AL RSN g ot — Do ix —#a sy (£
BRI, 20205 EEI%E, 2022).

=, NLERMA S — P ER TR ERC, SUR573h 7 REHM, frm EZ KA
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FRCR (PNEAREE R, 20190, —J7MH, N 55 BE R 75 ZERCE 1ML B R AR S FE
DR b A . 2 AR AT 2% B TR AR 0 56 [ s W 7 40, BRI BE AN o 27— 15 T 1 43
B N T Re S B T 5 A 1) B RO, TR R P9l B AU 55 20 70, AT (R a3k 95 A 55
ENELIHE B . BEAR ST Al EL I B e b Al BR3P B R ER (Acemoglu, 20105 Liu
& Mao,2019). [Kitk, N T34 B8 R R S0 A s el s 0 P4, FRAIR oy 2 Jo e, ix—
BRI FR AR TR ARCE . Hit, ASCHRH PRt

Bt 2a: ATHE@NABEISHEINNERAARER, RE “FhE” R, MELR
MBRSMRRH, MREMVEARGF “HERE .

Bt 2b: ATHEBNAETREREAT UMV EREE, RASEREFEN
B, sV ARAH “HEERR .

(=) NTAREN FH B3R T Az & e (et B AR BT

H—, NTH GRS K8 AR BRI A, B m 75 B BeR M
B, HRT AR A G A, FEE e E R RAEE, 20200, F4 BT
AT RIS (FRILH, 2019), ZEARAT AN E] B4 C (Hsieh & Klenow, 2009; 5
A, 2023). K, NTHAERKT BIRTTRMINESA . EEGMN T A=k R,
REME AV PR O AR i, TES R ST, sl e 7 Uk &
A, R FH K s AR e A B 25 5 SR TN TR B B R T R R R v R AR A Al
POURAS B AR LG, ARG R IR B, R KRR (R KA, 2016; 3%
BEESE, 2019). H=, NTHBHABLSEAEES. KOSV 6 % 0 8dE T @]
PABEARAMEAS 5 AR, SERT AT SRFF R, S B E P MR , R B 4% 25 7= 3 11
FIMHFE S 7 R A%, oD BE A 2R, SR TH B SR FH A%, TR VA R AN KP4
Billn, R34 AR I AR R G R s K “ATIE L7 fEis 8 R T]
FEEEPESE TR DS T B . BRI, ARSCHEH G R AR

Bt 3. A% 88 R 7T DAl ZER TR Sh AR i BE YRR I B R B A A Z A, 9
FIFBRE AR B REEINERZ B A, RIA B ERE, Bt a AR EIH.

(PO N Re R RSB GRS FE A« F R RN

“IRIBERON” FTRE T Al BT e S AR VAR R, BRI A b G SR s AT AT 2> BR
W8 AT AR AL AL 1 SR AT Bl o XoF Ak T 1R — A7 VB4R (1 bR B3t El T TG AR LA ) W AR 5%
T3 2 (AR TR, 3 28 Al 46 58 G PR BURE 07 7 25 ST SR A S 8IL, 18 24T RAEAE “ [
FEZN” (Manski, 2000; Kaustia & Rantala, 2015; XEEEAXZKE, 2018). G & Hli&
b Al S v R R R o U B v I B IR Ay, B O Ak i B i P ORI IR AT
b A AR A R AR BT SR A IR R 7, 4ERFTT ML (Matray, 2021); EAh, %

AR AL TR IS E B AT 2023 4 1 AILFEIRAN (EERITEML: 225 Tk 4.0 FriEE)
TS, AT LT e AT R M T IR 20D 4%-95%, fEIE B RIIEAR L= MsA . B ERA. FERA
FEAE A T FEAG 2%-70%- 1%-100%- 2%-100%F1 5%-100%, 3 5% 8] A3 25 5 18] 24146 57 10%-100%.
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FE B BIHTIE B ELA o XU B2 e AR (R 25, 2 Al M R A 3R A3 2015 S (i 2 D R R
BEARBAVEEAR (I EARBIBNE ST (B AEYLS%E, 2018; FHAEE, 2022). 002 A T8 ft
DR RIS TR AR SR BOSUR (Kaustia & Rantala, 2015) ({1 25 7] LA 35 418 Al
FRWH AT MCAR R . T3 440, F—17 kil ZR AR B OIS 4 i
Dty R T R, TR RFFH SE RS IORREETE, Al WS R L I BB AT A IR
H R 1 [B] 3. ( Pacheco & Dean, 2015), T #5085 MU 24454V B5 & Hr ve SO0 34 I e s i 7
R —A7 b A Al R PN T R EBAR QR , 17 3 5 40 AR 0 Rl A0 SR RO AN 5 e 2
ARASE ANV AR AT I H AR BE 22 3T 4Py 7, DAL R K K i . 3715 Big,
KRB N TR RS S T E B IE A, e Tl MRE B ReR, MEREa
FE BRI R i, T SE T (R A4 A A 4, 5075 R R AL BT AT 9, BRI
REERAR, AT SR AR BT 1) [F) B RS

BT EREIRZHE, EATERMNE T, ARG s 52 2] [ 47k s,
B G RS . bl ARLRAT AR AL, BRI BERREY), s
A TR ARl R “ G B R T 7 B H AR QUH Ems, (AR — AU BRRI X EIRAR E, AT
SRS ZHF LR, BRI, i ERAM TG, b2 TN S TG i &= 1
PEFt. BRI, ARSCHR I B

Bt 4: MVEARBIFTR “ RN R3SV EARCFRrGER, EATHE AR
HF, ARV EEMERSARCFRE, i “FEHEHN” HHIREN AV EMER AV
AIFRA IS &

(F) AN[FITEGSREE N A ARG N AR L P T TR REAE

N LR AT A i $5 N [ 5 P AR AR B AR SR RT i, AT A e 1 Al A ok
CEREZURISEE S, 2022; ARRESCANMGIEE, 2021), EXTARRWZH KAV S, bT
AT e R 22 5, N LR AL BIFAT NI — AT T M GETTESE, 2022). H
AT 2= AR St 5 4 5 AUHT O R AR TG BUE W, FAERMAIEIIW AL, — R KRS A
AR T AIFE S K 4 (Schumpeter, 1942; Liuetal., 2021), &35 4 LA
B (Arrow, 1962), JaRWA%E M T I EMMW RN N TE S 5 0H AR F U B R
(Aghion etal.,2005). Bk, 4 HENAHAR G K AN B T334 7773 A AEAS AT b B4 i [ 5
BT AR, 7 RAML SRS MEAT I o B AT ML WA TR T 3% %5 00 Al R
181148 3% 4+ 5 1% (Bertrand Competition), 73735 77855 (¥ Al th - B AR K 238 R B%,
T R QI B (BN ATL AR, A1) T LAYk b 7= i 2 FE 228 H T 47 (9 75 200 i B i 2L AT b 5%
Ge, BDRICAFIAIITEFRBTH RN A4 7R m A B T RVARNE AP T A A R,
A DI I S 4 ARG — AR T AR PR AR, S R AT e A e, BRI
IE A58 43BN, (Bombardini et al., 2017). R, ASSCHEH i R :

i 5: ATEeNMANAVERBFTIEHMESFZEFBERTHFNFEER, X
FIREBRKN T EANT REAN LR R RAIH B .



= BEEEARE
(—) HHERIE
ASCAT ) b AL Es A s ok 5 E PRl ds A& 2 (International Federation of Robotics,
IFR) B BRALEE NHIE R A, 280 At 7 “EX AT —F " Bl A
R GEit 8, A2 E E RE AT KT UL A B, RSO S BCH fliE AT
) AL N AR D 7 e A o o B ) SO0 Ak Bt 32 2805 B T hlaglk b 2 =) 250808
B o FETHOW 2 T EH A Bl T4 B L2 N RLFE A B8 ORI, S i) s $ 1t o i
AT SE AR, (BRSO AR DA 78 285 R FH RS LB Tk Al Bt e CRAT fj Bk
TAREIE D, FERF B E ) T LA AN HIAE 2010 2 )5 4 LI H Pug EIHEs,
T LAREE FEAE 2007 2 Bl o R B 2 BB i A, RIASCIE#E 1 [ PR w T
A g BT A RAREABEAT 0T, BRI 2011—2019 4. B Lk DLARE 2 HAd
B R, A48 (D kA5 B8k B 5155k B (Wind) 8 P E 78 240k 7 (CSMARD;
(2) AR H ok | v E R AR RS- & (CNRDS) FUHAREHEE (Wind), Bk
BIER]. SERHT BRI AP T H ) & R s AR AR, 5 G BESATH; (3) FE
A [ )& b AT ML oy mk B (b E TSR 4E) I NBER-CES LV e .
(=) &g LSt git
1R A
BRSO EAR QT ECE CGnno D MV ER QT 5 & (inno2) . 2% Hall & Harhoff(2012)
AR 5 B IEAA IS " (2022 A0, DAY AR B2 4 98 R 1) H I B A BOR BT A “ 1
=" Ginnol) FF{E; fEEFSCERMAZYE (2016). Fangeral. (2014). Levineetal. (2017)
B, R A 47 B WY~ M B F S R AT i AV BOR BB “ i ” Ginno2) HFAIE, I
XA B I ERT B
2 fReAL
M NTERERIH Crobor), 38R H [ il 36 b ARV B A 202 FE U B3k 47 i
2% Acemoglu & Restrepo (2020). E/RERAER (2020) HEEE, ASCKIEATILE AL
ar NIBIE FE 5 A JZ2 T AR 725011 01 T o Bl B & Aol N T R IR FH 7K
H—0, WEATIEE B T NIBER PR
_ _MRF"
L 2010
Ho, TR ARFATW, EFSCH KR E, MR Ny EATIE 5 755 ¢ E 10 Tol L A
P, BALNE, LR EATI G 7E 2010 4 GERD Bstl A%, e A, |
I PR 3R~ 5 44 04 LTI 4 1 Tl L 28 N EE
WP, MIEAEEE R DAL NIBIE L TR

PRS"

(D

© AXSH (GB/T4754—2011 [EREFATI AR ERIDY Wb E A FehiE AT AL 5 — 2
2011 FEhpvtE, FHARIEPEEREFAT LS Fra L5mEsh B E BrbrE T 28 CGEIURRDY A% M
K Z K E AT R S5 TFR FIPL8s AAFEEUEHTITE. BT SmRaiR, BAREREE &R,
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Wshare,;;— 2011
Median (Wshare,—911)

robot,;, = ln( * PRJ-CtH> (2)

SRR T Al e R T BB NJBIB R, Hop —— VohaTCu
Median (Wshare,—s11)

NG AT g lba 48 2011 4F G A 8R0] 52 T Fe S & r BT A 4k 2011 24

g S A B = R 64 ) = P 2 R O 4 /NG B 23 = e =y b N P P s e o= (W A B
b bR A, BT 44 0 TR I T ALEE NSt B .

3 TLHEAE

PR E TS NIBIERE (robotVS) {ENA T RZ S, HifHh, THASNMIE
Wrp:

robot?% = ln< Wshare—son MR )

. UsS
Median (Wshare,—o11)  Lj7—1900

(3

Horp, MRJP FoRFEEATI § RS ¢ S0 TALHLEE AR, LT— 1000 R FEEATIL 5 7E
MRY®
LT o
HES [F] il 2 T RSB HAH SRR A HEM P LT ROk A (CFKARIEESE, 20205 BEFHAI D OSTE,
2022),

4.1 M AR

WA 1 Cmarket) FMHFSFIE/RIEE (hhid o Hrh, W53 T) (market) K &K ML
FT A R THEAAT ML A AR ML AT AL at b BT o O BOR ST i, RSk R85 ChhiD
K AAT T3 1~ J7 2nfs 2.

5.4EHIA R

Z: W8 LAAE B AN FE Al BT S FL g2 [R 2R 1 SCHR - (Atanassov et al., 2015; Hall et al.,
2016; BRI E, 20165 HA A, 2022), ASCEFEREHLEORE: SIFE (age).
RTHE Cemploy) B3 Casset) Wit FIZ (depart) EDNVFNEZE (profit) AL
LR Gop) MR AIR (finance) T3 (debt) NN (growth) FITiiizH )
(market) Vo FrAZRERTHEITESMIAES TR 1.

1990 4F CHEHD Hymidk N2, FoRnRET g EE ER TN BB, 2R

* 1 T e RS
XE TEREX HAE H1E mEE | RME | RAHE
innol A b A H A H i B 4 9088 3.103 1.588 0 8.875
inno2 Ak & B A O E BT 9088 2.174 1.506 0 8.830
robot A AL A B E BT 9088 2.662 1.373 0 6.377
age o o | ) v o 9088 16.733 5.624 2 52
employ A 7T AF T # 9088 7.860 1.094 5.493 10.935

O oAl RS L B TR B R 5 Al BT RE I NGB R TR AR G, oAt i AR R S A b
B BAIRES . BEBTRETT. BB RE S Al BL R A i3 58 4, S il B8 S A
AL, BRI BIHE BIAE K



asset A BH AT A AL 9088 0.579 0.494 0 1
depart | SEFRIEH ABERRE A £ 9088 5.064 7.724 0 28.313
profit HEAEEE RN E 9088 0.057 0.135 -0.693 0.378
top T ABRAFR & 9088 56.669 | 14.530 | 10.370 95.070
finance KZ3g#© 9088 0.832 1.971 -5.322 5.314
debt ST SS il 9088 0.408 0.196 0.052 0.894
growth REFHKE 9088 0.129 0.228 -0.291 1.230
market A b T 37 e @ 9088 0.057 0.051 0.012 0.270

(=) THEBEMRE
R FEN TR RE R X ARG “HE R 7 P2, AN SO e W T SR AR A
MNoy; = g+ ayrobot, + 60X + p; + A+ €4 (4)

K () F, FhRe BRA, ¢ FORE, BN 5 IR R R 2 RO, e,
TREENARENIR . inno, A SRS B, s a /Al 5fs ¢ 45 05 e 7 o R 4 o
W, M innol B inno2 FT: roboty AL LR R, AL BB,
RFEAM N THERAT, X FREHER.

W, EEER 5547

(—) HEHERE

BTG (1), FRATIR PR ORI OSSR ) ol 5 4T 03 S A7, 945 PR SR 3
Ao T ARSI AT A T, 3 2 SR T AT R X il R AT 0 e o )1 45

Ko
&2 AR EER
. innol innol inno2 inno2
%
) ) ®) (4)
robot 0.113™ 0.0905™ 0.211™ 0.192"
(0.0398) (0.0356) (0.0396) (0.0361)
age 0.0869™" 0.0524™*
(0.0124) (0.0120)
employ 0.540™" 0.459™"
(0.0466) (0.0433)
asset 0.158™" 0.117™
(0.0457) (0.0424)
depart 0.00983™ 0.00833™
(0.0041) (0.0033)

® f% Kaplan and Zingales (1997) KB, SHERAME T (2011). HEESE (2014) WTETH
HE—FK LA RSERIRMEAREERN KZ 1550 KZ 8E0K, B 2 7 I B AR 2 R .

@ A i34 S SONE A BT F#BE A TE AT\ A3 L BT B Ao BT &5 AR 4L, 40
[N ST | AR/ AT SN



innol innol inno2 inno2
*E
) &) ®) (4)
profit 0.133 0.219*
(0.1185) (0.1043)
top 0.00224 0.00316"
(0.0019) (0.0019)
finance 0.0121 0.000665
(0.0102) (0.0096)
debt -0.157 0.0549
(0.1621) (0.1485)
growth 0.109™ 0.0727
(0.0514) (0.0459)
market 0.337 1.172*
(0.7289) (0.6027)
CE e 2.365™" -3.090"" 1.289™" -3.268""
(0.0672) (0.3725) (0.0658) (0.3666)
N AE = = = =
F 4 T = = = =
A 9088 9088 9088 9088
R? 0.1836 0.2396 0.1828 0.2316

HeoeRE R fn ok R BIROR 1%, 5% 10% EFUAT, BEAARKI S EENRERAER.
TH.

(DL (2 FPNTRE R VBRI B T4 ). b, 28 (1) MY
PEdIANV A B E R, 5 (2) BUHE— B ImASE AR &, 255 KM, robot HIMtTH RALHE
5%HEFE VK EOYIE, RN GEN AL 7 A EARAH “WE”, HANTERENH
ACFRRET 1, MR AR RN 9.05%. 5 (3). (4) FID N TR GE N A Xl
FORQIB B A THEE R, 5 (3D FIAEE R AR [ 2 RN, 55 (4) F A $z ]
AR, GIREIR, robot WIAlTHREUE 1%M BZF MK EONIE, BN TR G et 1
WEARGHT “3R517, NN, SWEARGIHE LT 192%. 2
RIS R, N TN A RN 2 E 7 MR GIR R “3g & 1 “5ER7, XS
TR (2023) OATFEASIRHHIR], FFEASCR I BMERE 1, R 1 2 AT 3R E VAR B
R FATFWET R AR

3 1) AR B () [ A 5 RBEART & T o AV A IS 1) SRR E NI, Ul W7 S I [ B ) A
A, HGHIATI R SN, BIERKAET 7S b TRl Aol 5 TR R REUE
NIE, BEEH G TN DS FH LG Re 77 JERAE T, Ak 3 TN H08R 2 1m] DAk A1
WA S, XA EIHT A R R R o BRI REURE N IE, A T REARMER L,
Yo I RARMEAE BE 5 BT SR S A G 4 2 77 TR R E L, se RIEHE S B 5 K RAHE
JSE ) BRI SR 50 A FRE A oAb R RE DD ) R EOR 3 9 IE, BRI TR e ks ) Ak,
SRR LRV, R S AT OB, TS AIH . DI B R RS2 R B
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FAIE, BT8R HA RS s AR L s S TR IR A BN K 2 B SR 7
T2 ORISR, 2021), DR btn SR i 8 B4 5 ok TR AE AL & BE A F) T Sh Ak i
BUBTIRSRE . AT RIBAR RR I L] B e R IE, (H A0 BRI S md el 1 B2t
K. ARG BT RSB ARG th BT B IR, MVEED 3500 H Bt RN BE 8 PR b NBR
Xf i E N AN SR ), s g E KR R, B INEE B I B T R = A
RIAIFTE S AR REONIE, EARES BEERE, RECVIERZERREAE T, Mt
2950 > B I A B DY B N E B GBI SR BB B SR, DU BT B UK
BE, [FIEZEMR A HSUE L, (Rt X QI E L 98 T o Al 85 72 47 5 25 1B 4
EHRI REBOY T, XA E RS REBOYIE, HEYREE RERLR, RRET, —J7
[ITE oA AR e N 27 o A o A W o= = A o A1) i A N R e Y e S IR & a4
DN i R e L S 3 (A o R g B o A e A AT R o | 45005 i o s 7 N 1
(AR R EIS N IE U B R P 8 v ) A VBRSBTS 3, RSO0 BRI 480 1) SR Hod
o RS . 1T 3 R BCE A TR RS R B N IE, JRRE T, BTERTES)
R BRI SR, DR 28 Wt A7 () A A SE SR I BRI BE 7, (RIS Dy i S ZE T AL <8
B 2B AR ML HEAT RREE QBTG B AAERF T 3937, AHAOM B3R BT B S mid el 1 251t

(=) B 5

FE R ST A A e B b B R BB I FEMREAT 1 0 Hr, JERFE A RE,
N T ARE AR 2 MMV 3 BITAR L B P ARV E AL, A2 XRIE4E (2021) RIAINGE, ASCH
TG 2 P A RN AR Y

M, =ng+ mrobot;, + DX + p; + A\, + €4 (5)

innoy = 60y + Oyrobot, + O, My, + EX + p; + A\, + €, (6)

Sob, MARRPAER, HAEREE SR 4 B RIERSOTE, ATH A5
B T AL ALY, IR T {5 RSN, RS A, TRl — 8
E TIPS, TR ERAAORAL” A S RRIRI” BT, M
BAHR OV, B, (8P AR BRI L, BN TR IS BATHE Crechnician) FI¥:
AFEE kD IR “BRLGRIRAL” LB, BIATRAET R (TFP) MSNIA SR
& Ccost) KBALi “SEHMFITL” HUf.

L TR TR

R RAL T A ATV A 5 SR MBI AT, ATV AT ORI ol
BAR TN JFBRESOH AR, A S AL el Vi 5 0 TR L,
R A 5

3BT NIBRTG AU, Hob, 51 (D SR, ATHBERB
BERITHAT AR 51 () FIFI (3) LEHERIA MR EIER TABE R, %
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KIL, BARTANBER RN RERENIE, WHHEARAA MR B AR GIH G T, (7
i N T e R ) R A T s A R s I NTA BTG, XU T A0 A4 SHLHI A7
TE, FE— 2001 545 N J7 58 A 0] Al )3 50 0ot 2 1) AR A 00 7 B 43 3R 6.58% 1 3.90%
WA A e S 7 SR 2 R B R A, 7870 R Re b T B R 50 AR BRI
WANG,  MNTTHERE P BE 5T AR AT

%3 TR EM R AAHA
. technician innol inno2 ki innol inno2
n B ) ® @ ©) ©®
robot 0.0392** 0.0781** 0.177*** 0.0687*** 0.0608* 0.158***
(0.0177) (0.0356) (0.0355) (0.0158) (0.0350) (0.0343)
technician 0.131*** 0.176***
(0.0432) (0.0416)
ki 0.433*** 0.496***
(0.0564) (0.0557)
HHRE &= &= &= = = &=
Ak B = &= &= = = &=
F4EE &= &= &= = = &=
UL 18 8983 8983 8983 9088 9088 9088
R? 0.5623 0.2428 0.2365 0.5938 0.2515 0.2498

3 ARG TR AT B AL ARG AR, 8] (4) IR R, NTHEREN
R TR T Ak A 5 57 S ZR B S Ul L BAT 2B AE M. 51 (5D Angl (6) SRR,
N T BRI R AR 10% 0K T RZE NI, EWRAE N TR R8N AT fE 2l id X
557 2 TR i T Al 53 TNHG RIS OK T AR G i (3RS e 8 S5 A5 2 97 A )
TR BAE BARELIL TN, I indEsh ol (08 et e R, etk i A= il i A
REMR 5514 2 .

2. “IBEREERTL” KA LSS5

“CIEERCRIRTE” AR A A AR IE E R UL S AR AN R P R SR AN T T A SN
ANZEE]) (2022) J78%, RN A A5 (TFP) CRIMBE b NIz & 2R . (HEER
HRAE (2015) MMk, KA “M 55 /27 IR IS 5 A (cost) KAl
A R A BT Bl ) 25

RAHE| (1) RY, BEMRACRE A ER AT RN, N TR R 8] R HAE 1%
MK R ZE IR, %A R b N T e RENS & 35 (R dE Al AR IZ & BRI T .
N RERI AR F AT DS A5 80808 2 30858 B4l 25 U, Ablk (0 BHIRAE S = FE S A
B, KITT 6 KRG MACetRdz, WO Gl b A B A RS 7y, LT
KAFHARTRREE ], 5 BT BV A, e 1 RIEIAI AR, 51 (2) A5 (3D
FEREVERNAR SR AN T 2B AR, SRR 2B A RN RBREFNIE, A

o LA PE R R Levinsohn and Petrin (2003) [ 7 ¥EHE TS, B LP 3%,
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T BE ML ) AR B B B BN TR BE N S SR T Al 4 B A P R A A SR I 1

AL S ERERdR
%4 BB A A I
o TFP innol inno2 cost innol inno2
aE B ) ® @) ©) ©)
robot 0.0545%** 0.0840%* 0.185%** -0.00458* 0.0869** 0.189***
(0.0166) (0.0357) (0.0362) (0.0027) (0.0356) (0.0361)
TFP 0.119%%x* 0.138%**
(0.0439) (0.0434)
cost -0.881*** -0.908***
(0.3182) (0.2883)
HHRE e b b
Ak E £ & =
&4 B % £ & b
WA 9088 9088 9088 9086 9086 9086
R2 0.5290 0.2408 0.2336 0.1541 0.2409 0.2334

i3 11 25 S ANV AN AL 5 ASAE AV HAR AT R TR A B 32 4 31 (4) B S5 R BoR,
N TR 35 B T AN AE By A . 31 (5) FF (6) FEFEAERIAMK Bl 2% f&
HNERAE Gy AT, 53R, 5% 3 FH AR B R B 2  th e SRV AN AE 5 AR
I 2= AR A B R GRTRE 77, R N T B S0 16 R B A8 & 1) 5| NI BRI,
KU T2 5 AL LRI A, AR i, Aol i 2 Re A A2 7= FRAR 115 JE VA i AR
M55 iAs, R A R IR FI 58S, s T, hilse 15 DR, ik iE
BIREL R % o, FFEEA T A PR R AR, (R A TR L SRR B L BN L
FrEAE . WY PSS SN AR S, S g 2 ) A A A A R, 4R
AL AR B R e R S E IS e R R . AR IR e RS 18 T e sy, Al AR B
Re 7R, EIS AN IS RS, el DA E 2 MBS TR, LT 4
L BHTKF
3. “TAIRERONE R A A6
NS 4 I B ) “ RN BIL, A SO Se e B AN TR Be ARl [ 72 0T e
FARGNHTES) 2 AL “ FIFERRL 7, i SR8 (2016) Tk E FEFIALME & (2022) 1) L%,
UAFE L Y
inno, = @y + @1 pinnovation iy + pX + ;i + A +€i (7
AL (7)) B THISE N TR e S AR GIH R T FMIREAR 3T . K, pinnovation
RERR AN H 5 LA R ATV HoAth A 5 — IR BT HIAME, inno 1 X & L5 3R
F—8 Wike, BERNIE, BRGSO IHEARCHNE S22 B R EA G20, £
55 (D FIAEE (3) FUIMMGTTEE R TR, (i RERZENIE, WA AR BIH %
SR AT 57 B 22 B (R A bR BB B A 5T B 1 AR A 1T 5] 77 1) A2 A, R 2 AR 2 i
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AN BT [FIRERNL 7

x5 [E] ¥ 2B AL ] A B
- innol innol inno2 inno2
1) () @) (4)
robot 0.123* 0.017
(0.0740) (0.068)
pinnovation 0.158*** 0.170*** 0.313*** 0.070
(0.0484) (0.0635) (0.061) (0.088)
robot>pinnovation -0.0134 0.050**
(0.0165) (0.020)
BHEE £ 2 2 £
AV B E &= = = -
F4EE = = = -
L E 7050 7050 6563 6563
R? 0.256 0.257 0.225 0.231

B, DA O ERA, DI R AN 6 N TR e B R AR A AR T < G
AOCFER” MR, AR R A
N0, = Yo + y11obot + 2 pinnovation ;1

. . 8
+ ysrobot x pinnovation ;1 + VX + p; + p, + €y R

59 () FE (4D FIp il s 1 RN A2 N TR RER AL BE B AR QT “ 157
AR TSRS R . HA s (2) FIH robot Xpinnovation 1Rl VH R AR M B 2%
PERIG, U RN 0 N RER BB R B “HE 87 MNIFARE . H (4) 5
W robot Xpinnovation WA REAE 5% MW EMEAKN- T REAIE, B0 FHEM LA R
B, A SIS TR R TR, AT SR T A2 N T BE R BIHOR B3ET
“PRI” RN

(=) Rt

FBBIAFE AN ATk BOEFHL X RHIES A g 2520 N TR REXTEARGIHT /R F 2%
R ARSCEBC T ANFTA S| AT E S K BURAMIETEEE DL A X385 A5 DY AN # B 735il%f
HHE AT R TG

1AMb A il

NFELEN TR REN FIAEA I T i Aol b B R AR I 22 57, ASCIB A k. RE
NS E M HEAT R RIASE SRR 6 56 (1) ~ (6) Fll. AJLUKI, AT e
FAXTEARBIE 0 “ B8 ROSAE RE AP A AL A I B2 9 1E, ALEAR LA A8
L F AT S o TN R BE N FH X BRI “ SR BUNAE = BT ) S A Al rh A dE i
TREMRLR, HREMINEAN RN R K. ATREMIREE T, REMLAMI B
2 IRIFECR, B IE AN T REOR, HATH RS tss, mEA e KZ LT
REVS .\ 200 R SEAL ST, N TR GRS AN B IS TR) e, EL T “ TR A e
HAA DML GREE )R, 3 ORI BB AR BRI St fE
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%6 A b VRS B P AT
innol innol innol inno2 inno2 inno2
= Bl A 4 REAL S A E A4 REL S A Mk
1) ) 3) (4) (5) (6)
robot 0.0190 0.0924* 0.253** 0.113* 0.216*** 0.276**
(0.0528) (0.0500) (0.1205) (0.0581) (0.0514) (0.1100)
BEHEE = = = = = =
b B E = Z Z £ Z =
FHE R Z Z = £ Z Z
U 18 3142 5379 468 3142 5379 468
R? 0.2587 0.2360 0.2054 0.2653 0.2182 0.2087
247\ B 3K

MRE IFR A TAVALES N ge it e, TAVALE: AR AN SRR FEAEAS [FAT M A A7 A8
KZES, HPERT THENAERET LN HBO 2. BT A B FAT L T

ZORI ST BT TREARACTF AR, N TR RER I HAR BIET RN AT GEA BT A A Ik, ASOR
AT R T LA NBIE B B ALECR AR A 7 ey B SAAT AR B Sh A AT ML 3EAT 20 2 1mT
ZORMNER 7 BoR, NTEBER IR B s AT i ol SR GFT “ 87 RN B2, 1
fEw EH A AT A, N BN (R 2 BT “ S ” Jrim, FARX R B sl
HISZNAIE S R . B B S AT WA AR R A M SRR, HEew e, R EE
SR AU AR, R feolb G037 7 & AR BE K . A B S AT Mk AEAT 2 57 Bh i A
BT, XA B AR M FR R, R 2 AR G 8 5 1 -

17 73k B 3 ACGE 5 B 2 47
innol innol inno2 inno2
XE ® B F AT & B 2T & BB AT KBS AT
) @) ®) 4)
robot 0.0249 0.177*** 0.222%** 0.173***
(0.0834) (0.0670) (0.0835) (0.0535)
wEHEE = = Z= =
Al B = = £ =
FhEE £ Z £ £
M E 4710 4378 4710 4378
R? 0.1911 0.1717 0.1812 0.1647
3. BUMAMERE

UTEESR, b AN S5 Beth & 1 — R AN SR BT BRSO, JH R M 7S 7 R A
BRI gl S, H Bk e B B ESHRE AL O 5E 4 Fy . (B T BURFRMUG A R,
PR B WAENTEGERM T, BURAMER S B ekl 5 Ea5Hme? ik,
A% RSO AU < A0 5 A b3 W B A 22 L B mh (7 ks B Al 0 D e EUR /M ZE AR BT
MU [N, GEERILER 8. ATLLAEL, FEREUR AN b, N TR BER AT ek R
QBT “HEE AN “PR RN O, RECYEIL 7 IR, ULTEUR AN 1 7R
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IRKRERE BB T A BUF K 13T . HAR AR TR AN 25—, GUFTRE 2 M
B BB L AR EL A i BN i KU XU AR AL, EBUR AN AR RN, kA g B35 i el 4
R, A GEAT A B, BURAMU RIS 1 A G R 0 BT A R T 32 B

RN AR 5, M TR W 51 4t 2 A SR BAE 50, dEmfe sl alHae /1 (5=
KR —, 2021),

%8 BT A U 5 5 AT

innol innol inno2 Inno2

xE = BOR A R BUAF A = BORF AN K BURF A1
1) (2) ©) (4)

robot 0.113** 0.0992 0.194%*** 0.159***
(0.0549) (0.0612) (0.0632) (0.0573)
EHEE £ Z £ £
Al E = = = = =
FhEE £ Z £ £
A 3791 3823 3791 3823
R? 0.1896 0.2085 0.1992 0.2083

4. XI5 A

SRR N LA B R FH A 7 0 A AN [7 DX 3P A B AR B 7= A= AN [w R 52 i), AR S R
KGR 5 S REAR RN 3 R AR FE s AN, IR SE R R 9. W DURIIN T8 R
JSLFH AR T AR A B AR QIR “HERARIT 7, A TR v X, N T e R AAE
BOARBIHT 425 ” JT TR DT o 5 BT BETE T b 78 st DX Al 78 N T3 R 45 77 THTIZE i
TAREHIX . Beah, ML T rRiasHx, R XA 5 T e B, WeRE R, N T8

AE AT LA UF it iR SR B AE , ORI BHHE 77

*9 IX 35k ST M A
innol innol inno2 inno2
rE b o 7 &1 RE o T
(1) ) ©) (4)
robot 0.0894** 0.0886 0.183*** 0.217%**
(0.0432) (0.0603) (0.0454) (0.0558)
EHEE = = = =
Sl EE = = = =
FhHER &= = £ =
A= 6057 3031 6057 3031
R? 0.2484 0.2284 0.2287 0.2426

(M0 WA SFa A5

FESEME R VAR Bt b, ASHR 32— Pl AR YRR 5 B R A B B iR AR
AR iR ACER . R IR E ORGSR A SCAE R AR Rk

LA ZEPEAR S

B[] 5 b AT BEAF R FRITERE A AR A 1) e, AN S ol 42 1) 5 LT 7€ %82 . Heckman 7
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AT A AR EA AT WA VRS .

46, 5 83 A AL T FAT BN T 1 Al AT BEAE R 5 40 32 BT VIR B X
RABAE R R IL F pp e, JRATTE SR FRUE A A LA AT 5 03 (A8 BB, 438X
FE— 4L 5 RN I ARAE T, AT DA SR B AR R A B R AR S R TR — 4R 47
7] — AT A AN R Al 2 18], 8 G 1 PR3 [ bt Bir S B O AR 5, S8 05 ST i A X
4 128 LRSI X BUR L E by, SRR 10 25 (D, (2 FlEoR, S58HKR
R SCHEHE ] A 45 5 — B

B, BB RERIREA I B ZE . FEFEE [ 3RATT G A LRI ARG S B AR LR
A, FIBEFFARIA AR 1 BRI A ESD, R SR L HRE A e 5 A 22 X 1
SGERPAEMIR, ASCHEH] Heckman W2Di%, 55— BB AR Probit A RYAG T+ FEART
PR R BT L2 (Inverse Mills Ratio, IMR), PR HARNEE i Ba 7471 . Heckman W25
EEHE BRI IR 10 BI5E (3D, () F0. WNEERKRE, MATK/RETE (IMR)
Ja, NLEBEM K RBURIREZVIE, Hp ORI RETEER UMR) M REESE, RYIRME
AR 22 A R, N TR e N RN AR BT BRI 52 M AT 5 i 23 #r &5 AR FF— 30
L a5 e B BRsa gt .

& 10 % 4B % 8 5 Heckman 7 4 % [H )3 45 £
) innol inno2 innol inno2
T E
1) ) ®3) (4)
robot 0.337* 0.501** 0.132%** 0.268***
(0.196) (0.198) (0.036) (0.0380)
IMR 1.780%** 2.382%**
(0.656) (0.449)
wEHEE = = = e
iNAE = = = e
FhE R = & = =
AT b >t Ja] B & Z = & =
I 7 <At [8] ] R Z = & &
A 8478 8478 8405 7763
R? 0.833 0.835 0.286 0.268

5=, ASCIRAE Y AR T 1) A B AR R A R S B O R A A TR AR BT
HE 73 5 i P Al mT e B A6 1) T 456 PN T RE AR P s o 5 1 R SR el o AR S ] T R AR H
IR RIS A PR RIS AR By 30 1) DRR AN R 22 3 SO O 2R e A, TR AR B B b S 5
FISEE Tk Las BB . ZPR IR 11 For, 51 (1D A (2) 3 5lxt 4l SR G &
EAGUE R TR RINER, KRS RSO TR — 2, B0 SORe 7 AR

2B R R

25 R8BIl J2 TN R e P AR R 22 I, AR S AT L= T OB 2 NS & AR

O PRTFE0E, Heckman P25 ERE — [ BLOUHT R HTREROAL 1145 R 2 W% 2.
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R A B L BB EE 2P B SR ILER 12 55 (1)

v (20 3, BRI S RAKIR

Fafd
11 TAXEEPTER
) innol inno2
RE
(1) 6
robot 1.212* 1.125%**
(0.3491) (0.3001)
BHEE &= b
A B E = =
FhHEE = =
WA 9060 9060
F—MBETER 0.170*** 0.170%**
(0.025) (0.025)
Kleibergen-Paap rk LM statistic 69.306 69.306
[0.000] [0.000]
Kleibergen-Paap rk Wald F statistic 46.476 46.476
{16.38} {16.38}

E: [ %EA P&, {}#1EA4 Stock-Yogo FiR B4 1 10% 4k T £ &l F1E
3. B MR AL
BETT=5 & QU H B AN it B L A R & 7 v, T Al G 8 OfE 4k %4
RSB B, OB ERUNERTEESE (2017), RAKLH. SR RRSN I Bt
LRNE 3 12 0 1 INBUG AR TR 1 BE AR BORET R R . X T4k BT R
O Al K L AR ;. @SR ANFIAE ST (2018) HMEGE, A IR 98 BEVE DN AR A

b A

NIEHIEE T 82 R

SRR 12 958 (3) ~ (6) B, N BERLHINS MV B BIHT M 2 R4

* 12 REERREEER (D
e innol inno2 innol_award | innol_weight | inno2_award | inno2_braedth
= ) @ () @) ©) ©)
density 0.001* 0.002***
(0.000) (0.000)
robot 0.112%** 0.099** 0.207*** 0.024**
(0.034) (0.041) (0.032) (0.010)
EHEE = = = £ = =
Al B = = = = = Z
18] B = = = £ = =
L 1E 9088 9088 9088 9088 9088 7407
R? 0.239 0.231 0.212 0.217 0.177 0.052
4 R Y

IR FO TR &, Al B SR 70 A AR A7 AR I B 3 BURFALE DA A S8V [ I
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FRAET (2020) ik, KM St BURNEBR AT R i@ e R 30 S5 SR L3R 13 26 (1), (2D,
N B T A b A A 1T AR R R AR S 3 I

5.48 AR

N T HEBR IR S AR RS, AR SO AR A S R R AR A0 B E B i AR IR 1 %6 IRIREAR 4
ST RACEE, BT EAMG TR R 13 HER (3) ~ (6) B T 45 R A H 5 1 E] A 45
R NRATTLUEH, NTEBENARMGTH RS REMACTY R R R, HILrTE

Ve, ERIERM I S AR R, SEME RN A A SRR IR AR 1Y o

# 13 BEEBRREEER ()
o Patent_all Patent_cre innol inno2 innol_winsor | inno2_winsor
H B @ ® @) ©) ®)
robot 0.118*** 0.117%** 0.086** 0.185***
(0.015) (0.018) (0.036) (0.036)
robot_winsor 0.090** 0.191***
(0.036) (0.036)
a 1.480*** 1.842%**
(0.029) (0.040)
EHEE Z Z Z £ = £
Al E = & & = = b =
B[] B & Z Z Z £ = £
WA 9088 9088 9088 9088 9088 9088
R2/AR2 0.060 0.073 0.240 0.232 0.237 0.228

6. R RAT IR AHE LR

X T A b AR B R s TR — AT Ml P AR A B[R] — AN T 2 (B RIS AR AR A AE AR G
P, XA R D Z B I AN A2 DA 7333t — 2D R R 73 39l SRS BT Mk = Tl AN Tl
R, 0P EE R B TR . ARG 14 P, B (1) FF) (20 REREFTIEE
fIGE R, B (3) I (4) NTRRIPRATE I AISR, N8 REN A 25 kKT S5 B o]

JAGERIEALREF— 2.

* 14 REELRREEER (3)
. innol inno2 innol inno2
ZE
) ) ®) (4)
robot 0.0905" 0.192" 0.0905™ 0.192"
(0.052) (0.044) (0.036) (0.037)
EHEE z = Z z
Ak B % z = z =
FHER z = z =
VLA 9060 9060 9060 9060
R? 0.7881 0.7939 0.7881 0.7939

O FEAR A AR e, I A AR AR R AR A T AR RO K 14 Al R R R il i B R E R
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I, #H—F oA
(—) FEFF RN N TR BB QU RS H AR S At TR 5 1

Nt — DR FAT I TE G 9B AR N TR REN 5 A BOR QU b AR AL R, A7
FHTHIMCT I8 75 35457 (Panel Smooth Transition Regression, PSTR) #8124 LUAT ML 58 4+ 5 B Ay
AT E iy, NTRREN 5 ML BT IR ZAMESCER o AR T4 ST TS AR B 0] V5 R EAE
IR BB A0 LR BBk R N RAR, -~V e R Y e 0% A T S | — MUIR A 1) ) — PR A8 3 Y 1
BEPERIEZEN: (Gonzalez e al., 2005), I 5] NFELEAR A (1) 46 bR UL 15 18]V R E045 LAAE =
AR o A SR AT a4 0k [ Ve N A R PSTR ARAY, DLPI9 i 2 %)
1 N TR B L ARV BT 1T BR 2, 45 A 5] 56 4 5 B T R R B AR S XA . AR
P Ay 2 —h 558 /R 4650 Chhi,  BUT fRIFRONBR 578 RF6H0 VR NAT WL FE P A BE I FR bR AT
F G N TR REHOR BT R R AR ZRVERFAE o R 5518 IR FEE ) T BT j AT N Bk Y
A #HER S j AT N A B BGEETHEE R J7 200, FRFE/RIGECEOR, AT\ se S 15 A
AR

At g wE = (9 M (100 Frox:
inno, = 0y + Oyrobot;, + O,robot,;, - g(hhij;vy,c) + X + €4 (9)

A, O RN, HFITIE IR TG M hhi , VE AR BN NG bR H g (R, y, ) TS E
SRR g (Rhi sy, ¢) B VU B 2 80 PO 3py adt il B [l VAR AR AT AR R AR 062, x ™ GE TR AE 1%
(45 25 KT BRI R, SR WIREA S AT ARV E R, BEIMT45 SR AR AR 2 AR 46
158 RS R g (Wi 5y, ¢) IIADNECH LI, x> Givh- A REAE 28 0 ek ok & I S5 AR
e, PRI e —MeRg e A

" -1
g(hhiy; ’y,c)<1+emp<'yH(hhijtcn))) (10
n=1

(100 R RECRA T Logistic UL, ZRBIUEXEIN[0,1], FREE
FI Normal #45 s B0% XU E fatd a3 . ity PR S, YoE TSI R %,
S WML ESH, PENGIEHBIME, m A E S AN ACLEAEH Escribano
and Jorda (1999) 5 Ter&virta (1993) {75 1EHf 5 B EUE 20 LB AR AL 280 m Al ¢ FIEHE®,
AT ERABF B EMREY r =1,m =11 LSTR B, (SEhdrdit i/ —aeikfh
HEE RS, 455K 15,

WHER 15 A8, Zg(hhiy,y,c) N 0 B, WFFREEGE, AT LR R RN
0.0756 (6,) , BACAEHLGEPRES . BEEITWEFFEEN TR, Mg(hhiy,y,c) N 1E, AT
RN IR R AL BT 0.2006 (6, +6,) , A BIEHLEIIRAS . N LA RERLFH X Ak AT
A2 [l Sé e {H 0.0740, PAln~y =6.038 )4 %, 75 [0.0756, 0.2006 ] ) [X [&] Py T 4 46 .

O RTRE, BN SEE KR R RS AR 1.
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T AR R, A LR RERH IR R E0CH 0.186 (6,) , HEAGHLENRE . 217 5E4
FREETIE, g(hhis,y,e) 8 LIS, N BER I MR2 R 8 BT 0.290 (0,+6,) , iLFIEHL
HPIRAS . AR RER F XAk BUFT IR H Sec {5 0.0714, Lllny=6.351 M=, 1
[0.186, 0.290] MIIX AN T Fe o IXRMAEAT WSS T T, AR BER X Ak A1
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How does AI Application Promote Chinese Manufacturing
Enterprises '"Quality Increment & Quantity Improvement"
in Technological Innovation: Micro Empirical Evidence
from A-share Listed Companies
LIU Weilin and LI Xuejia

(Institute of Economic and Social Development, Nankai University)

Summary: The scope of the fourth industrial revolution represented by intelligence will far exceed
that of the previous three industrial revolutions represented by steam engine, electric power
technology and information technology, and will penetrate into almost all industries and fields.
Especially with industrial robots as the representative of artificial intelligence, in the field of
manufacturing industry has achieved a wide range of penetration and large-scale application, in-
depth implementation of intelligent manufacturing project has become the focus of attention of the

current competition in the advanced manufacturing industry in all countries of the world and
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promote the renaissance strategy of the manufacturing industry. How to play the leading role of
artificial intelligence in the high-quality development of manufacturing innovation, to achieve the
transformation from “Made in China” to “Intelligent Manufacturing in China”, for China to
stimulate the development potential of the manufacturing industry, to improve the quality of
economic growth and endogenous momentum, into the forefront of innovation-oriented countries It

has important reference value.

Based on the 2011-2019 data of A-share manufacturing listed companies, the article measures
the penetration of robots at the enterprise level, and then, on the basis of constructing theoretical
hypotheses, examines the effect of Al application on enterprise technological innovation in terms of
“incremental and qualitative improvement” and the mechanism of its role by using a variety of
econometric models. It is found that Al application promotes the “increase in quantity and quality”
of enterprise technological innovation, and the optimization of factor structure and the improvement
of operational efficiency are the important conduction channels, and the “peer effect” is conducive
to stimulating the “improvement in quality” of enterprise innovation. There is heterogeneity in the
effect of different ownership, government subsidy level, automation degree and location of the
enterprise, the role of the threshold of industry competition is characterized by a smooth transition
between high and low zones, and lower competitive intensity and stronger market power can play a
greater role in the innovation effect of artificial intelligence.

Based on these findings, this paper proposes the following policy insights. First, fully release
the innovation effect of Al applications and promote the digital and intellectual transformation of
Chinese manufacturing enterprises. Second, build a human resource system that is compatible with
intelligence, and create an organizational structure and policy environment that is suitable for
innovation. Third, promote the application of Al in a categorized manner according to the
heterogeneous characteristics of different enterprises. Fourth, create a competitive environment
suitable for technological innovation, and utilize the “peer effect” to promote the formation of high-
quality innovation output by enterprises.

This paper is innovative in terms of research methodology and research perspective. A large
amount of existing literature focuses on the practice of intelligent transformation of Chinese
enterprises and its economic effects, but pays less attention to the innovation effects of Al
applications. This paper reveals the impact of Al applications on the innovation behavior of
enterprises and its multidimensional heterogeneity from the dual perspectives of “incremental” and
“quality enhancement”, and examines the transmission mechanism of factor structure optimization,
operational efficiency improvement, and the mechanism of the peer effect, and then extends it to
the industry, the interaction of competitive conditions, and the process perspective. It also examines
the transmission mechanism of factor structure optimization, operational efficiency improvement,
and cohort effect mechanism, and then extends to the interaction of competitive conditions and the
source of innovation drive under the process perspective.

The research in this paper may have innovative points in the following three aspects. First,
theoretically, this paper is the first to explore the impact path of Al application on enterprise
innovation in Chinese manufacturing industry from the perspective of factor structure optimization,
operational efficiency improvement and peer effect, which provides a theoretical basis for the use
of Al to promote enterprise innovation, and adds the application scenario of enterprise innovation
theory. Secondly, empirically, this paper examines the impact of industrial robots on enterprise
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innovation from the micro level, and at the same time utilizes the panel smoothing transformation
model to examine the role of threshold of industry competition, so as to enrich the quantitative
research of enterprise innovation theory. Third, policy-wise, this paper proposes more active policies
to enhance the use of industrial robots in manufacturing firms, and how to promote the application

of artificial intelligence to play an active role in innovation development.

Keywords: Artificial Intelligence Application; Enterprise Technology Innovation; Innovation
Quantity Increment; Innovation Quality Improvement; Peer Effect
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