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In(Cum.#citation of Al related Pat. App.)i1 0.0179%**
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excluding self citation [0.00607]
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HLEEICBWTHEECTH 2,

U RLERFTERIE &3, (R oBEERM o, 86 - SRl 85 - 7 AHEERM] &
[ A4t - RIELISN O BGE - 136, B - 7 AEENT ] OERHEEERDO AT TH 5,
2 MRSEEEEAHE | ik, ¥R TEY CGELmrikd sl - —eR) O
SHUC K > THEEDEMN T Z L T2, 207, JFELESE LKA I Nt cdihE
M z2Rb, "ERMEEEL 0258035 %,
B IRFERRFIRESEE BT, (A4 - RIEDBIZERMTD 5 b, PRI & RIS
(A4t - AL ORGSERIERT & RIE ] OHEHEREE DA TH 5,
o — v R EPEEE Lk, [EEERE O LRl TELEEM ] & TIRGEEM ] ZkRv7:
WEHTH S,
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X5 Al L JEH

In(#employee) In(#employee, manufacturing division)
M+S M S M+S M S
(0 (2) (3) 4) (5) (6)
In(Cum.#citation of Al related Pat. App.).; 0.000232  0.0000279  0.00285 -0.0392  -0.119%** 0.26
[0.00432]  [0.00444]  [0.0134] [0.0691] [0.0423] [0.231]
INTFP; 0.132***  0.0782***  0.166*** | 0.0811*** 0.000636  0.0956***
[0.00340]  [0.00399] [0.00500] | [0.0179]  [0.0246]  [0.0221]
In(#employee),.; 0.789%** 0.823*** 0.752%** 0.578*** 0.945%** 0.225%**
[0.00301]  [0.00311] [0.00494] | [0.0138] [0.0147] [0.0157]
In(R&D);.1 0.00483*** (0.00352*** (0.00304***| 0.0269***  -0.00233  0.0471***
[0.000445] [0.000447] [0.00111] | [0.00367] [0.00276] [0.00979]
In(Foreign ownership ratio) 0.00979 -0.00668  0.0405** | -0.130** -0.106* -0.043
[0.00926]  [0.0111] [0.0161] [0.0537] [0.0611] [0.0746]
In(Firm age), 0.0113***  -0.00281  0.0326*** | -0.0347*  -0.0378* 0.0126
[0.00339]  [0.00395] [0.00576] | [0.0207] [0.0229] [0.0320]
Observations 486,217 253,407 232,810 486,217 253,407 232,810
Adj. R? 0.637 0.693 0.58 0.058 0.096 0.015
I 0.726 0.701 0.754 0.88 0.655 0.809
In(#employee in wholesale/retail division)| In(#employee in service division)
M+S M S M+S M S
(7) (8) 9) (10) (11) (12)
In(Cum.#citation of Al related Pat. App.)i1 -0.0468 -0.0786 -0.0465 0.0414* 0.0624***  -0.0489
[0.0564] [0.0684] [0.133] [0.0247] [0.0201] [0.0686]
InNTFP4 0.206***  0.145%**  (0.203*** | 0.0961***  0.118***  0.0848***
[0.0225] [0.0370] [0.0290] [0.0131] [0.0220] [0.0166]
In(#employee); 0.568*** 0.483*** 0.621%** 0.575%** 0.568*** 0.578***
[0.0146] [0.0227] [0.0189] | [0.00871]  [0.0133] [0.0118]
In(R&D);.1 0.0218***  0.0308*** 0.00508 0.0300***  0.0335***  0.0161***
[0.00415]  [0.00494] [0.00754] | [0.00238] [0.00277] [0.00451]
In(Foreign ownership ratio); 0.00317 -0.0433 0.0522 0.0974** 0.117** 0.0664
[0.0723] [0.107] [0.0953] [0.0400] [0.0566] [0.0532]
In(Firm age), -0.0149 -0.0275 0.0214 0.0797***  0.0884***  0.0769***
[0.0271] [0.0382] [0.0386] [0.0173] [0.0251] [0.0247]
Observations 486,217 253,407 232,810 486,217 253,407 232,810
Adj. R? 0.028 0.018 0.041 0.074 0.064 0.078
P 0.801 0.766 0.798 0.762 0.719 0.764
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#temporary employee/ #employee
M+S M S
(13) (14) (15)
In(Cum.#citation of Al related Pat. App.)i1 -0.0122*** -0.00823*** -0.0192***
[0.00219]  [0.00234] [0.00449]
INTFP4 -0.0594*** -0.0505*** -0.0542%**
[0.00240] [0.00326] [0.00334]
In(#employee); 1 0.0381***  0.0185***  (0.0520***
[0.00174]  [0.00207] [0.00261]
In(R&D);1 -0.00200*** -0.00174*** -0.000829
[0.000349] [0.000383] [0.000777]
In(Foreign ownership ratio);.; -0.00833  -0.000842  -0.0138
[0.00616] [0.00737]  [0.0113]
In(Firm age) 1 -0.0108*** -0.0115*** -0.0152***
[0.00280] [0.00364] [0.00434]
Observations 401,470 212,183 189,287
Adj. R? 0.057 0.031 0.086
o 0.869 0.826 0.875

o TR EIEATEA | & 1IP X7 v F DB Ic X 2EEHEE, Mizshg4 ., S i3I
EERRT, BEMRETICE 2HER FOIMNOBT IEBIEEFZECH 5, EELF
XL —BEBE T, * p<0.10, ** p<0.05, ***, and p<0.01.

LAED X 5ic, Al BERFFFHEEIZ D TFP 2 m® 2518035 5 2 L MR T& %, J&E
B L T3, SLERRM & BEEi Mo HE Bzl ¢ 5 b DD, Rk Y — v 2E O
JEMFE R ZEME 2 2 LT, BHERCRERERRLEZ b0 Tk,

4. 3. Al L ENEEEE)

ATEMOBARZED L IR A N =X L EEL THED TFP 2E9 % 2, Jh & D FATHIZE
2 AL AT DEAIC X B3 REDHEND A =X L% RHT 2 L TIRE> T, Kiffge
Tld, BELEENMOEMEENT 2 T & T, BEL LD Al il 0B A HLESE R ERT
DAEFEERENC G 2 2B M T& 5, MK 6 13, FEFO TFP, EHFE. JEIEREH
DA, R, TEY ORI &R BEIHER L LT, B¥E0 AIEIN0E AR ZNZ 1D
FEDNT ;—~V RACE 2 2HER SN LR TH 5, BFEL LTI Al HifffoE
AP % S0 DRI TERTE 5208, AtbL v D AL EABHEIETT L L DA EE
EEAL BT 2R cE v (70 1), Lo L, Al OEANZEMERZ B & ¢
(£712) b, HEFROBEMEZEDZ (F7104), AlOEA LiERIX, FHEMOA
PERNEZEREED B2 LIE LR, EHOFEE L FEFROM#E A & 2@ L - hE2ED
HROHE DI L > THREDAEERZFED T D EHRINE, Al PrKR Y F o

AL DA X YR e h3 b APEWESED b2 0 lE, KIS R L CIP 3 5 7%
VTH D,
12



BN & AEFERIET QRS AICE L TIEAHET ORI 7T,

Wiy 5.

Al OB ADREHOIEFFHIL#F b2z L idfEECcE W (250 3), T/, Al D
BAICKY, FrEGOBANEEI NS Z L OMERTE R (FET45),

X6 Al & ENFER O EELE)

In Temp. 1if prod.
INTFPestp ¢ . 1 if eXitestp.is1
' (#emp.espy)  ratioesis changeesin.t
(1) (2) (3) (4) (5)
INTFPeso. 11 -0.0348***  -0.00596***  0.00410**  -0.00469*
[0.00614] [0.00159] [0.00169] [0.00282]
In(Cum.#Al related Pat. App.fim, 1-1) 0.00762 -0.0295%** -0.00233 0.00636*** -0.00123
[0.00590] [0.00682] [0.00153] [0.00214] [0.00191]
1if industryess ca=industrypme: | -0.00637**  0.0213**  -0.000854  -0.00283**  -0.0264***
[0.00285] [0.00413] [0.00127] [0.00114] [0.00284]
INTFPsim 1 0.428%** 0.0195 -0.006 0.000342 -0.000725
[0.0106] [0.0130] [0.00384] [0.00373] [0.00596]
In(R&Dsym, 1) 0.00141 0.0171***  -0.000574  -0.000705*  -0.0000568
[0.000959] [0.00143] [0.000447] [0.000394] [0.000558]
Observations 246,566 246,057 199,024 246,040 246,057
Adj. R 0.065 0.019 0.015 0.017 0.009
0 0.68 0.944 0.859 0.709 0.388

T [ REmE AT, [ TEMEHEEL UP 57 v b DB IC X 2 F5#E, Mizsld
% SIIEELER A FRT, BEESHRE I X BHE, TP O KT I3 ER R 2 T
b, FEELEXI-BEBET,

* p<0.10, ** p<0.05, *** and p<0.01.

4. 4. vRy  LAERE

Afficiduo Ry PEEEFHEECE S 27-0FRy MEMOEA L BED AT F—< R
DR EER T2, k2L, Al GG LEK vRy M IEEZRSLELDH S, vERy
b BERAE FICELEE A T S R B T & 2 EE L, JLfTFSE (B 213, Niand Obashi,
2020) &Ik, RIFFETH MR E o Ry FETO Eha—F—EETH 5, HEHEFEE
FEX, -z bu=2 X BE - TR F v 7 ALEEEGEICRET S, &
e ZNTHINLDRFEICITe Ry P 2EIET 2 NESE TN L ATRENNIK 5 720 B3
DEEZERTE Eod, JUREMDS L IEEREMEE TN 20T v T bRz,
M 7 BEFEOAEFEN 2 WEINARK, %o u Ry BRI % SHE R E 3 2 [
ENEHEGTORERTH 2, Al BIERRFHIFE & [FBk, v R v - BB A ERE RS TFP %
WL LT 28RS MR TE 2, voRy FEERFFHEZ Lz 2 e 03h b0 (ET12) & m
ARy b BLEERFHEEER (270 3) DAk, Al TOT &Mk, fho HED & o #5 ] H
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(=70 4), HEIIHZEBRWZ#EEIRER (70 5) fhor R v - BhEREFHEH
LOWSIAGE (71 6), 205 b2 bHAIHEZRCZHIIAGR (51 7) B Y
AR E LTANT WS, §XTOET AT, vRy bR IIMED TFP % &
DENENH D LB TE D, 2L, Al LEAZEE LT, BELELNIEH (it
Du Ry FBEEAET S O 5 H X N2 EREFHEE) 2 TFPIC X Y KE AEBE T2 2 & 13D

ESERAN AN

MFE7 vy bBEERRFHEE OB ENE

InNTFP
(1) 2) (3) (4) (5) (6) (7)
1 if #Robot related Pat. App.;.1>0 0.0328***
[0.00974]
In(Cum.#Robot related Pat. App.)i1 0.0249%+**
[0.00805]
In(Cum.#citation of Robot related Pat. App.)i1 0.0160%**
[0.00538]
In(Cum.#citation of RObot related Pat. App.)iq 0.0163%**
excluding self citation [0.00551]
In(Cum.#citation of Robot related Pat. App.)i1 0.0145%*
cited by Robot related Pat. App. [0.00715]

In(Cum.#citation of Robot related Pat. App.)i1 0.0142*
cited by Robot related Pat. App., excluding self citation [0.00727]
In(#employee), 4 -0.0274***  -0.0277*** -0.0276*** -0.0276*** -0.0276*** -0.0275*** -0.0275***

[0.00384]  [0.00384] [0.00384] [0.00384] [0.00384] [0.00384] [0.00384]
In(R&D) .1 0.00116 0.00109 0.00107 0.00109 0.00109 0.00111 0.00111

[0.000739] [0.000739] [0.000739] [0.000738] [0.000738] [0.000739] [0.000739]
In(Foreign ownership ratio),., 0.0643***  0.0630***  0.0607*** 0.0616*** 0.0617*** 0.0625*** 0.0626***

[0.0164] [0.0164] [0.0165] [0.0164] [0.0164] [0.0164] [0.0164]
In(Firm age),1 0.0847***  0.0849***  0.0856*** 0.0854***  (0.0854*** (0.0853*** (0.0853***

[0.00769] [0.00768] [0.00770] [0.00769] [0.00769] [0.00770] [0.00770]
Observations 126,142 126,142 126,142 126,142 126,142 126,142 126,142
Adj. R? 0.353 0.353 0.353 0.353 0.353 0.353 0.353
Il 0.698 0.697 0.697 0.697 0.697 0.697 0.697

T [RGB EARFIA | & IIP ¥7 ~ b DBIC X 2 EH MG BEEMRET vic X 2H
Gt TN OB F IR ERZECTH 5, EELEX I —LELED,
* p<0.10, ** p<0.05, ***, and p<0.01.

4. 5. vRy +LEH

Al D& LR vRy F OEASEMFELRICHN L CEERDOIEDFE L ABFOA O
BrbdeEZ2ON5, K&K 8 iFvky BHEFFHIEPEMNICGZ 282 R Tnw5,
Al L [AkR, ERERICEE 252 55Aea vy tn—A LTh, vRy BEREFHIE
(ZBRLEE & G D EAE B WA T2 5 (702 L 3) —Fi. — e REMOEH
HREEMEE (27V 4), BRNWICERSKREIAERVELRZ I Lichksd (7
N1)e 2. Al LABR, vy P DEADAN—F X4 LEEFOEGZHFREICKT ¢35
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ZebERTESE (EFA5),

8 wA v bBHERFFTHIE L JEH]

In(#employee) In(#employee, In(#employee In(#employee #temporary
manufacturin in in service employee /
g division) wholesale/ret  division) #employee
ail division)
(1) (2) 3) (4) (5)
In(Cum.#citation of Robot related Pat. App.).1 -0.00138 -0.0644*** -0.145%** 0.0867***  -0.00911%**
[0.00301] [0.0243] [0.0437] [0.0184] [0.00258]
INTFP 0.0454*** -0.0890*** 0.200*** 0.0969*** -0.0301***
[0.00492] [0.0316] [0.0471] [0.0281] [0.00371]
In(#employee), 0.827*** 0.951*** 0.432%* 0.558*** 0.0118***
[0.00443] [0.0188] [0.0310] [0.0189] [0.00254]
IN(R&D)4 0.00354%** -0.00475 0.0374*** 0.0368*** -0.00186***
[0.000622] [0.00371] [0.00663] [0.00384] [0.000459]
In(Foreign ownership ratio),1 -0.00515 -0.0784 -0.013 0.0648 -0.00551
[0.0157] [0.0836] [0.147] [0.0756] [0.00874]
In(Firm age);1 -0.0145** -0.0555* -0.0198 0.0891** -0.0114%*
[0.00571] [0.0320] [0.0490] [0.0347] [0.00421]
Observations 132,185 132,185 132,185 132,185 109,860
Adj. R? 0.695 0.103 0.016 0.068 0.016
o 0.697 0.658 0.764 0.725 0.801

o TS BEAHA ] & IIP X7 v b DB X 2 8EH e, BEEsh R, ik o
B AR ETH 5, ERLEL I -LBDIEIND,
* p<0.10, ** p<0.05, ***, and p<0.01.

4. 6. vRy + LENEE

Al o5 LRIk, v R v F OB A IZENEZERT O EERENICEE Y 5 2 5 R E V.
B 9 13 Al & FIfkIc, BERDOAT7 4+ —< vV 22 WHALEIC, DELLvDr Ry M
T DEA % FHERBIC L2 RTh 5, nRy M OB ANHEFO TFP % B
0 BMEIRHERTE RV (ETAL), £7-. Al OFFR L FRE B2 X2 (71 2),
HEFOBEHEERLZED S (EFA3), L L., Al & 82 03 IEFHEROEE 2P
TH, BEROTHELOEMICADHEL 52 5 HTH5, BELALTOEIFRY F DEA
IR BT O RGOl E Lic< {35,
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M9 vy bBHERRFHE & E N A ESE)

In(#emp.est, TEMP. 1if 1if prod.
INTFPesiy e _
‘() ranoestb,t eX|testb.t+1 Changeestb.t
(1) (2) (3) (4) (5)
INTFPestp, -1 -0.0421%** -0.00296 0.00724***  -0.000698

[0.00882]  [0.00212] [0.00223] [0.00416]
In(Cum.#Robot related Pat. App.gim, -1) 0.0086 -0.0344*** -0.00382** 0.00634*** -0.00409**
[0.00541] [0.00708]  [0.00157] [0.00218] [0.00180]

1if industryeep, 1 =industrysm1 -0.00434  0.0199***  -0.000426  -0.00165  -0.0381***
[0.00428]  [0.00583]  [0.00162]  [0.00163]  [0.00463]
INTFPpym 11 0.480%**  -0.0175 0.00188 0.00682  -0.00462
[0.0147]  [0.0180]  [0.00495]  [0.00490]  [0.00819]
In(R&Dym, 1) 0.00138  0.0171*** -0.0000137  -0.0003  -0.000209

[0.00148] [0.00206]  [0.000590] [0.000554] [0.000794]

Observations 122,992 122,662 100,648 122,655 122,662
Adj. R? 0.098 0.021 0.016 0.015 0.011
0 0.651 0.945 0.814 0.713 0.497

T T¥EEEATE ), [TEFEHFE] P <7 v+ DB I X 25EHEE, EEihR
HERE, FRUMN O 7 IITEEEVERZ CH 5, EHRLEL I —BHErETIN S, *p<0.10,
** p<0.05, *** and p<0.01.

4. 7. Al, v Ry b LB EETEE

Al L waRy FHEATOE NIV EERENC b8 A2 5 2 2 7ReED B 5, B DOEFEN
BEmE b LI EROEEBRF N ZEmO MMOFMERRIC 2 o, INVEEZIERT 22 L9
i<, —7., Al *ufRy o X 3HEML R, KESTEHONHZ BN L 351
SHEBDM KT X2 2 A[REE D H 5

AffiCiE, TEEBEATE] & NN FEEEHEAHTE) 28T 2T F¥EL
~ATO AL uRy b DFEAPIVEEEICG 2 22T 5, 2D, HEHE
% World Bank @O FifS5k#E 10123y > C, High income (H), Upper middle income (UM),
Lower middle income (LM), Low income (L)IC4F, FNFNDXS T & DREEEE T
FEF s, KFK10 X, EINFEEROEELE DT & RO L 726K TH 5, #
SUAZE ROV EPETEE) GRS OREEERD <, FHERIZ =2 v e — BT A, BN
KD Al v Ry b BEERFF OGO BB TH V. ZNZ D [IFHEE X N7 REL
DIETH 5 V7, SehaBifli OB AT EENE LRI X 0 | WAV EPERE) 2RI X ¢ 5 08, KT
FETOMEEEIITD 22 Z L BERTE 5,

16 World Bank GNI per capita Operational Guidelines & Analytical Classifications,
presented in World Development Indicators.
T FXTORBUIFEAKEL B THETH 2,
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B4R 10 Al m Ry F OB A &I EGE)

o 2 2
(WERERD (5E 1)
—o0—Al -{F-Robot —o0—Al -{F-Robot

0.6 0.8

0.4 0.6 =
0.4 <

0.2 0.2 =

’ 0(2) AN

s u

-02 -0.4

-0.4 -0.6

High income Upper middle Lower middle Low income (L) High income Upper middle Lower middle Low income (L)
(H) income (UM) income (LM) (H) income (UM)  income (LM)

I TRSEEEATA ] & N RIS EIEARE ], TIP ¥ 7~ + DB IC X 5 HHHE
it BEERRHMERTIC X > THERF S N2 RO fE, T~ CTHEKEL % THETH %,

4, 8. AL, mRy I L ENEER OFHBER

AR D X 51 ALCm R v b Bl o R 12 ZE N AR ZERTR o JIREC 2 sh#El T 5 Z &
THRELKROEEEZED 22 Sk L, 22Tl [TEHHFAE] 0oF —2%2H
WC, Al e Ry B AL T3 ¥R E ) ThLREICHR, EEREERE
PRI T 2R E W 8 DR T 5, Zozo, K%K 11 1k, [ LERGRAE ol
WEREERTOPFRBADLD > 20T 1 2L 24 F ) —EREWHHEEK L T % probit
T OERTH 5, SHEEIT 2 v b v — AN MRS W RRF o %755 O 14K
BERMATHY, BEARFFSHHS BRI HEMOFHROMERSFmE 202 AT
W3, MEDET L (1) CTlt Al L BLEREMOFBIFZROREGBEZ R CEY, €71 (2)
I FNFNOLEBOBRANBEERL T2, T (3) (dvKy b B fhEEH
EFioFHREH L OBfRE, TT (4) BZORFESREEZERL VL, T4 (1) Off
Rx iz L, Al BLERFFFHEILFEN O & AR RBRESHE T Zv—T, 7K
v+ BE O RFEF O R I3 BOE R LT O MR & ECHEARBIRE Fio T 2 2 L AR
T%5% (E713),
EWNAEFERFI~OFEDNT L GbE s L, vy b BRI B FERT O M
R & BHOMERE ED 5 7, RRFICHREET OO M2 M 5 2 & 25
RTE D, SLIEM OB A AR ENT~DOBEA XY | FBFEEIT O & BR3P Off
INPEABHIC X o TITh LT W 2 A[REMEZ RIR T 2 # R TH 5,

18 BRI LITEFEREI N W,
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B 11 FFRFHIBE & BB SERT O Fax

VA
1 if #new entry
of esth.>1
(1) (2) (3) (4)
In(#citation of Al related Pat. App.)i1 0.0217 0.0016975
[0.0239] [0.0018691]
In(#citation of Robot related Pat. App.); 0.0627*** 0.0048288
[0.0243] [0.0018703]
INTFP1 -0.0242  -0.0018877 -0.0908 -0.0069888
[0.0449] [0.0035083] [0.0700] [0.0053881]
In(#employee); 0.201***  0.0157252 0.170***  0.0130511
[0.00725] [0.0005799] [0.0112] [0.0008789]
IN(R&D)11 -0.00848*** -0.000663 -0.00043 -0.0000331
[0.00303] [0.000237] [0.00445] [0.0003424]
In(Foreign ownership ratio);; -0.172** -0.0134685 -0.200* -0.0153854
[0.0806] [0.0063021] [0.108]  [0.0082801]
In(Firm age)yy -0.142*** -0.0111319 -0.107*** -0.0082675
[0.00978] [0.0007701] [0.0147] [0.001139]
Observations 184,546 84,534
Pseudo R? 0.0539 0.0409
X’ 3321.9 1194.8

T TS EAGR A | [ T3EMERIFAE ). TIP ¥ 7~ DB X 2 F& RN BIEMR
fiEqt HIMN O T AR ERE CH 5. ERL I —LEX I LI EEND, *
p<0.10, ** p<0.05, ***, and p<0.01.

5. Discussions

BEOEEECERPTRE Y a v 70X o TR EINI TN D H 2, HIEEDOFE
DIEDOTE Y a v 7 I KXo TAENEDEM S HE I N, FrtiEd [ U2 % 20 2 54,
Wi OREfRS R0 b, AREICHEEF I N B WEEED B2, ZOWBERICNIGST 2720, 2 C

Tid. ALFFEF2 M9 2 % L ARG B O Rtk 2 v o, ATREFZHIBEL Twiawn
DEREZEY, ORI Z 32, BRI, Jaffe (1986)IHE> T, 7 — & OYIHAKE
TdH 5 1995 FF I I 1T 2 A EY) DREZE P FADREL & T3 a L AR3E b DAEEYIN I OJH
W PuZ LT D X 5 1ckod 72,

ZiSa,i ' Sb i

’Zl a,i z:iSl?,i

772U, Sg 3 a DEFRNM iOFREETH 5, REROBELUE Py T ATFRFZ L
18
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TWERELRDIVEED S B, AIFRTFZEEL TH 53, 1995 LD 7 — 2 Wi+
i AL BERFEF 2 L 2 W REZ N REF L L GEWC, DID il 72 #5217 o T 3

19

o

ME 12 (3. Al BEERETHIRE & 20 BN N O DB 2 EES R cRAZDdDTH
2, 7N (1) CRFHEE EQEEEICIARERBRIEZRZCE 2, EHCBELTY
Ny Fw— o #HEE e AR ERSERICE L iR EEABRA R T & 3, SLEIRM o JE X
WAYT 5, 772, Al FraftiBEIC X 2 9 — e MO JEH QIR T E o v, 72, Al
BIERERT o I IEIEREH & B oGRS 2,

BF 12 AT BhERFRF i & S0 A E, B

INTFP  In(#employ In(#employ In(#employ In(#employ #temporary

ee) ee, eein eein employee/
manufactur wholesale/  service  #employee

ing retail division)
division) division)
(1) (2) () (4) (5) (6)
In(Cum.#citation of Al related Pat. App.).1 0.00976*  0.00253 -0.0800* -0.0185 0.0211  -0.00512**
[0.00561]  [0.00417] [0.0412] [0.0661] [0.0207] [0.00244]
INTFP; 0.0493*** -0.0929 0.0854 0.0712 -0.0357***
[0.00853] [0.0627] [0.0902] [0.0526] [0.00564]
In(#employee); -0.0323***  0.859*** 1.035%** 0.567*** 0.593***  (0.0138***
[0.00572] [0.00659]  [0.0370]  [0.0550]  [0.0338]  [0.00359]
In(R&D):1 0.000908 0.00297*** -0.0119*  0.0337*** 0.0425*** -0.00230***
[0.00112] [0.00104] [0.00722]  [0.0123]  [0.00647] [0.000663]
In(Foreign ownership ratio); 0.0414** 0.0103 -0.136 -0.0579 0.222** -0.0108
[0.0191] [0.0174] [0.131] [0.248] [0.101] [0.0106]
In(Firm age)., 0.127***  -0.0271** -0.0715 0.275** 0.219%*** -0.0123

[0.0199] [0.0131] [0.0781] [0.123] [0.0829]  [0.00797]

Observations 42,587 44,314 44,314 44,314 44,314 36,675
Adj. R? 0.349 0.74 0.122 0.025 0.091 0.04
o 0.656 0.693 0.654 0.768 0.723 0.787

o [mEEATE), [TERHFAEL P35 v F DB IC Xk 2 EHHEZ, BEEshE
HeEt, FEIMN OB T IITEEEHERZE CH 5, HELI—LEXI—EBBEThD, *
p<0.10, ** p<0.05, *** and p<0.01.

woR y b BEREAFFFHHICEE L < Al BRI OS5 L Ak 5k, ARIEL L
Tury Mz L 2 WEBEEREZES, FE sy 708 2za v e - 5[

Y ARIC X o THREREOEKIIE D 55, FH L C Al BEFFRFFHENE 1S 720 4.5
tch sz, /2. BHEDNEMH Do, DID#Hi eI 2 UER R TERITE TN
A%
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Mot 21T-o7- 2, MF 13 2R 2L, vRy FEEFTFHESEEECEERFEL S
252l ERERCEL T, BUEHM e e Moz s2 (7038 4),
Y- RHMAEHME R (271 5) 2 EHERICIEREAFER W (ETL2)
&, FIERERZRMAD e ey, v Fv— G kOB RE R,

M 13 wF v FBERFFHEE DO EENE, B

INTFP  In(#employ In(#employ In(#employ In(#employ #temporary

ee) ee, eein eein employee/
manufactur wholesale/  service  #employee
ing retail division)

division) division)

® @ ©) @) (5) (6)

In(Cum.#citation of Robot related Pat. App.);.1 0.0172***  -0.00124 -0.0566** -0.139*** (0.0593*** -0.00778***
[0.00543]  [0.00288] [0.0245] [0.0428] [0.0182] [0.00257]

INTFP, 0.0314***  -0.161***  0.168** 0.0727  -0.0326***
[0.00722]  [0.0509]  [0.0781]  [0.0456]  [0.00525]
In(#employee) -0.0443***  0.857***  1.052%%*  0417**  0524%%*  (.00850**

[0.00563]  [0.00595]  [0.0284] [0.0500] [0.0301]  [0.00359]

In(R&D),4 0.00106  0.00309*** -0.0146** 0.0506***  0.0424*** -0.00230***
[0.00111] [0.000931] [0.00603]  [0.0106]  [0.00604] [0.000687]

In(Foreign ownership ratio)y; 0.0664***  -0.0171 -0.0322 0.131 0.149* -0.0133
[0.0218] [0.0270] [0.134] [0.279] [0.0881] [0.0128]

In(Firm age)y, 0.176***  -0.0200* -0.0196 0.13 0.225***  -0.0167*
[0.0193] [0.0117] [0.0595] [0.133] [0.0862]  [0.00894]

Observations 51,052 53,059 53,059 53,059 53,059 43,874

Adj. R? 0.381 0.733 0.127 0.017 0.073 0.021

o 0.692 0.684 0.554 0.759 0.726 0.746

o [mEEATE), [TERHFAEL P35 v F DBIC Xk 2 EHHZ, BEEhE
HeEt, FEIMN OB T ILTEEEHERZE CTH 5, HELXI—LEXI —EBBEThD, *
p<0.10, ** p<0.05, *** and p<0.01.

6. TL®LSBOFE

AWFZEIE. BFEIC X 2 Al CrKy P AT O RPN % Y32 I B 1T 5 B itk &
HTn L, Bl e » Y AE D REMECTEM., RERGZR 8105 2 28 % L T\w 5,
BRI 2R EERT ST o TIP o35 ~ + DB & [¥EEEEATE ] 2 hEL LT
YFUITTBEIEICEoT, HOESHEL W 3EHEEEZ b2, 2ohhb Al ko
Ry FBEREOHHZIEE L 72 5 2, [TEMEIRE L. Nt FEEEBEATE] nL Lk
ftd b2 kT, EnZho BB A EE., EAFEE. BN EERICE 2 2 5%
xRN LT, ZOMBEILUTOLEEYTH S,

N MRBEOMEE, FICk > TRAS, BEy FEEEEAE N LT, Y

4.6tTH 5,
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Al BHEFFF I X D o 2B R A #ENE (TFP) & 7' 7 R0B@EAA LN, 72, AID
Frir R O BN, SLEH M OREAERIC~ A F 2, — e XEMDREMICIZ 7 7 2D
RICH2 LA L 7z, wRy + OREFHEDS B3ED TFP 2 L LJ 2 AR 3R < %
7o MM L Cid AL BRER T & Mk, RGP EIRIME I N ahr o720, Zhido
Ry A O ERE S BLERRM & G E MO EMER AR ICHP I ¢ 2 —77 T, ¥—E R
OB ZEME &5 2 L CEMESER~OEENTbHINLZ LICLE2bDLE
AbNb, ZoOfEHEIZ, Niand Obashi (2021)% Adachi, Kawaguchi, and Saito (2020) D
Rk BHRICBWTiIrKRy P LERHE2EE LRIt . LMBEND
EMIANC R 25082 525 Z L R LT b,

Al L wu Ry b EERFRBEIEENIN O A EERGIC D 22 b 7263 2 L ndhol, %
Uiy B AT BE . D R FF IR X [EI N D BEAF D AR PE SR SE R 2 /N & &, IBHIER 2 5@ 5 L [l IC
PR EEFTOMBERZ D ED 5 2 LI L > T, ENFEFROEROE S % 53
5 L TR EENE T D S, SeinBBEER R X EER S I 2 w0, ke L
T EEZREST 22, KESZHI L 32 & Ebh 2 ([KrfRE <o & EEE)N T/ X
H LMD 5,

AFEDFERD L, Al PRy FEOKIHHMOE AL TFP 2 LR X & 55, —#%icl
BN BEH~D~ A FRADFEIMER I N v, £ 72, AL, vR v b HEdfrotERIZENI;
DEFERGFIOZAZE S T & A D, PO & Fraxss W 72 th/NMe 2 13 et B il o 8
ANC—EDOHNIEHRBEL ZA[REEDLH 5 LEZ O, ZD X D AbZE~DJEuHEiHE A [
J7EIET L wEEZLND,

SBOFEE LTt AL, v Ry P23 EENE. ENEEICE 2 2528 BT 2 HEstoNE
TE~DIIGHEE Ly, ARIFFECTIRAEDIRER OFLLL 7 3ERE & D Higic X 2 DID 70t
EITo T\ 325 HRBEORHE A X 0 BHREIC X2 5 72010 SEER L T 25k T o
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A3. Al LighhEREED) (REEHED

Dep. Var.: In(#employee, overseas,)
High UF)per Lc')vver Low
. middle middle |
income . income
(H) Income Income (L)
(UM) (LM)
(1 (2) (3 (4) (5)
In(Cum.#Al related Pat. App.)i.1 0.329%** |0.232%** (0.463*** (.242%** -0.303***
[0.0848] [[0.0730] [0.0744] [0.0600] [0.0498]
INTFP., 0.117*** 0.0207 0.0764*** 0.0654*** -0.0282%**
[0.0234] |[0.0156] [0.0201] [0.0171] [0.00933]
In(#employee), 0.165%** |0.111*** 0.0888*** 0.0561*** 0.0270%**
[0.0145] [[0.00972] [0.0123] [0.0100] [0.00444]
IN(R&D)¢4 0.0276*** |0.0196*** 0.0176*** 0.0173*** -0.00211
[0.00462] |[0.00303] [0.00383] [0.00335] [0.00152]
In(Foreign ownership ratio);.; 0.273*** 10.263*** (0.579*** (0.231*** -(0.351%**
[0.100] |[0.0796] [0.0843] [0.0786] [0.0440]
In(Firm age)4 -0.278%** |-0.0811%**-0.413*** -0.0672***(0.0932***
[0.0266] |[0.0172] [0.0249] [0.0179] [0.00835]
Observations 519,515 | 519,515 519,515 519,515 519,515
Adj. R? 0.046 0.018 0.078 0.026 0.017
o 0.561 0.565 0.48 0.435 0.37

o TSERB AR | A FEEE AR |, 1IP v7 v + DB IC X 2 #HER. [EERh R
3t FEIMAN OB F IEMEHERECH 5, EELEL I BRI EEN S, *p<0.10, ** p<0.05,
*#% and p<0.01.
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Ad.

Ry b ANV (REEEED

Dep. Var.: In(#employee, overseas,)
High UF)per Lc')vver Low
. middle middle |
income ) income
H) income  income L
(UM) (LM)
(D (2) (3) (4) (5)
In(Cum.#Robot related Pat. App.)i, 0.315%** 10.175%**  0.457*** (.194*** -(0,198***
[0.0617] [0.0476] [0.0560] [0.0500] [0.0289]
INTFPy4 0.112%** 0.0185 0.0693*** 0.0628*** -0.0260***
[0.0234] [0.0156] [0.0201] [0.0171] [0.00931]
In(#employee); 0.164*** 10.110*** 0.0868*** 0.0554*** 0.0276***
[0.0145] |[0.00974] [0.0123] [0.0100] [0.00446]
IN(R&D):1 0.0275**%*10.0196*** 0.0173*** 0.0173*** -0.00226
[0.00465] 1[0.00307] [0.00386] [0.00336] [0.00149]
In(Foreign ownership ratio);.; 0.267*** 10.263*** (0.669*** (0.230*** -(0.355%**
[0.101] [0.0798] [0.0842] [0.0787] [0.0441]
In(Firm age)1 -0.275%** |-0.0806*** -0.409*** -0.0663*** 0.0931***
[0.0265] [[0.0171] [0.0248] [0.0179] [0.00844]
Observations 519,515 | 519,515 519,515 519,515 519,515
Adj. R? 0.047 0.018 0.079 0.026 0.015
0 0.558 0.566 0.476 0.436 0.348

o TSERB AR | A FEEE AR |, 1IP v7 v + DB IC X 2 #HER. [EERh R
3t FEIMAN OB F IEMEHERECH 5, EELEL I BRI EEN S, *p<0.10, ** p<0.05,
*#% and p<0.01.
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A5. Al ighhEEES) GeL)

Dep. Var.: In(sales, overseas;)
High UF)per Lc')vver Low
. middle middle |
income ) income
H) income  income B
(UM) (LM)
(D (2) (3) (4) (5)
In(Cum.#Al related Pat. App.)i1 0.329*** 10.280**  0.582*** 0.307*** -0.367***
[0.124] |[0.117]  [0.116]  [0.0831] [0.0672]
INTFP; 4 0.173*** 10.0895*** (0.0894*** (0.103*** -0.0353***
[0.0358] 1[0.0297] [0.0291] [0.0230] [0.0119]
In(#employee); 0.264*** 10.189*** (0.142*** (0.0806*** (0.0331***
[0.0212] |[0.0170] [0.0177] [0.0132] [0.00579]
IN(R&D):1 0.0411***/0.0344*** 0.0270*** 0.0256*** -0.00319*
[0.00697] |[0.00559] [0.00554] [0.00445] [0.00183]
In(Foreign ownership ratio);.; 0.24410.290**  0.740*** 0.236**  -0.490***
[0.153] [[0.139]  [0.122] [0.107]  [0.0600]
In(Firm age)1 -0.392*** |-0.135%** -0.610*** -0.0952***(,121***
[0.0407] |[0.0320] [0.0374] [0.0249] [0.0112]
Observations 519,515 | 519,514 519,515 519,515 519,515
Adj. R? 0.044 0.015 0.081 0.025 0.016
Joj 0.586 0.595 0.495 0.453 0.41

o TSERB AR | A FEEE AR |, 1IP v7 v + DB IC X 2 #HER. [EERh R
3t FEIMAN OB F IEMEHERECH 5, EELEL I BRI EEN S, *p<0.10, ** p<0.05,
*#% and p<0.01.
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A6. uwRvy b EREED) (ELh)

Dep. Var.: In(sales, overseas;)
High UF)per Lc')vver Low
. middle middle |
income . income
(H) Income Income (L)
(UM) (LM)
(1 (2) (3 (4) (5)
In(Cum.#Robot related Pat. App.);1 0.381%** |0.281*** (0.620%** (0.249%** -0.238***
[0.0893] |[0.0805] [0.0799] [0.0670] [0.0369]
INTFP., 0.166*** |0.0851*** 0.0794*** 0.0996*** -0.0327***
[0.0358] |[0.0297] [0.0290] [0.0229] [0.0118]
In(#employee), 0.262%** |0.188*** (.139*** (.0797*** (.0338***
[0.0212] [[0.0170] [0.0177] [0.0132] [0.00580]
IN(R&D):1 0.0406*** |0.0342*%** 0.0264*** 0.0256*** -0.00338*
[0.00700] |[0.00564] [0.00557] [0.00445] [0.00181]
In(Foreign ownership ratio);.; 0.232]0.283**  0.723*** 0.235**  -(0.494***
[0.153] [[0.139]  [0.121]  [0.107]  [0.0606]
In(Firm age)4 -0.388%** |-0.132%** -0.604*** -0.0940%** 0.120%**
[0.0406] [[0.0319] [0.0373] [0.0249] [0.0114]
Observations 519,515 | 519,514 519,515 519,515 519,515
Adj. R? 0.044 0.015 0.082 0.025 0.015
o 0.582 0.593 0.491 0.454 0.388

I TS ELATAE ] & NSRS EAEARE ). TIP ¥~ | DB Ic X 5 &K

ato BEERER

Rt FEIMN OB IFEIRERAETH 5, EXLFEX I —LEIFEEIN D, *p<0.10, ** p<0.05,
*#% and p<0.01.
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)

1
F

1 (AT BE%

1o
=)

=

Y

/]

HepiE

AT.

Variable Obs. Mean  Std. Dev. Min Max [1]) [2] [3]) [4]) [5])
[1] 1if #Alrelated Pat. App.,.;>0 703,380 0.020 0.141 1 [1] 1
[2] In(Cum.#Al related Pat. App.)i1 703,380 0.034 0.306 7.796 [2] 0.7796 1
[3] In(Cum.#citation of Al related Pat. App.)i1 703,380 0.046 0.399 8.991 [3] 0.7984 0.9623 1
[4] In(Cum.#citation of Al related Pat. App., 703,380 0.044 0.386 8.886 [4]) 0.7907 0.9612 0.9978 1
excluding self citation);
[5] In(Cum.#citation of Al related Pat. App., 703,380 0.023 0.266 7.728 [5] 0.6025 0.9295 0.911 0.9134 1
cited by Al related Pat. App.).1
[6] In(Cum.#citation of Al related Pat. App., cited by 703,380 0.022 0.254 7.602 [6] 0.5901 0.9209 0.9011 0.9075 0.9934

Al related Pat. App., excluding self citation);,
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i)

3
~F

T (maRy b EES

s
LA

HLBiER

A8.

Variable Obs. Mean  Std. Dev. Min Max [1] [2] [ [5]
[1] 1if #Robot related Pat. App.,.;>0 703,380 0.029 0.169 1 [1] 1
[2] In(Cum.#Robot related Pat. App.);4 703,380 0.049 0.361 7.734 [2] 0.7794 1
[3] In(Cum.#citation of Robot related Pat. App.)i1 703,380 0.064 0.463 8.786 [3] 0.7893 0.9642 1
[4] In(Cum.#citation of Robot related Pat. App., 703,380 0.062 0.452 8.730 [4] 0.7843 0.9638 0.9984 1
excluding self citation),;
[5] In(Cum.#citation of Robot related Pat. App., 703,380 0.044 0.373 8.256 [5] 0.6751 0.9503 0.9571 0.9593 1
cited by Al related Pat. App.).1
[6] In(Cum.#citation of Robot related Pat. App., cited by 703,380 0.043 0.365 8.193 [6] 0.6725 0.949 0.9548 0.9585 0.9983

Robot related Pat. App., excluding self citation),
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