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ALEMAF L VAR - 4 FIX L
—BASEOEEN - HBHER - S AR ICET 2 R —

seZ (RIETL, FEBERY), &RE (FERY), #EMHE (RIETL HAKS)

wE

AWFFEIE, ATBERFF 2R L U<, HARE IS T 2 ALEMBRSEEES L ey
FA XA FIZLEED XS ICERL T3 E2EIENICHONT 5, Fricid, TRFEE
EHOETBIEATE) L MOMPENZERT (IP) DOFFFFT — & X— 2% #k L 2 h%¥ 4
NTF— 2 R, BEERMEE, A v b x&2F 4, IPW fEZladbe-FiEz2RA
T2,

SN DRGSR, AL Bl 21T 5 2 P RIAMICE WA EMKEEZ R 3, BAHIR
IR 7 AR FEPEAR T % £ SRR 2B AR a5, C OB & i3, HrEdirE A >
FEOETE 2 S LT a2 aTREME & . AL BANFAFE O NAERBEIRO BT L AR TH O . At
ZECIE R RBIR 2 WIE L 72\

¥ 72, Al FiffiBAFE & AFEE O BIRIZ M TR Cid A { AEFEMKESE LR
FROKREWREICEWTL VHBICEREING, X6I1c, Al HifIRAE IR A T 97
B EHE D EF L AR O MR X v, L v Tl AT EANFFE o R A3 5 A
HERE~OFESLEEL TCWE I EARING,

¥—7—F: NLARE (AD. EEEEY, AR - X4 F I X4, MR BIRBRK
g0 HARGMEE
JEL = —F : 033, L25, D22, O47

RIETI T4 2A v a v« —r— 3, HEEXOERTEI L0 N EEZ AL, EHLHR
FUMAT 2 2 LA HPE LTWET, #XTBN5NT W3 RIFITHEEBAOEETRETEIHDOT
HY. PilET MR () BFEEMNFHTE L TCORMBETRTIOTIEIH Y THA,

CORRE IR, BRSTATEGE ARSI EEENIZERT (RIETD kW3 7uvx s b [T O 7 EEAE
) ORI TH 2D, AREOAICY > TlE, [RFEEEECEEHEAHE] 010
T2 &FH L, £/, AfRoFEICN LT, HEMAMHER (RIETD, E#%E iR
(RIETD) 72 & CICRRFFEENTENT 4 AN v v ay « X="—HEED ) % 5 5% DF
mAaXvhkEGE, RICHEY ., RAIFREKESE GUEES 23K25519, 25H00545)
DXERZ T2, TTICHLT, B#OELZEKL -\,



1. Ztdic

VAR, 4k Al (Generative Al) Z &8 A TAIGE (AD) Biffio 2l F R 13, DED4E -
HHF - TS ICR ORI Z D 25 LT b, ALIZIECRD HEMEEAN & 72 v, BEERRE -
TEHLEE - FERALE & o 2T ICE TRELD2D2H D . ZDREFHIA v 37 MIREOW
AR 72 T T 7 L EER RO R - Bl - BRI E TR AL T3, LV DITHAK
FICBWTIE, Al EifoE A RS 2—77C, LENE - EH - BRERE~OFELE
BICHUE T 2WFRIZRENTH D AL AP 2 X4 F I X L (business dynamism) |
CRITT R EZREET 52 2 L iskd b T 5,

FATUIFRIZ I, Al ENfAFR O R 2B OEE M L LTE b 22T 7r —F i
DTHoTz, LLaDS, Al 3HA 2 [HEEEFOTFE] Cidknd, BFETEH - 1
WG - TR O R S E 3 [HER - BENZILoZ] ©b 5., AWIEO BRI,
AT BEFFEF 2 TR0 AT KN ZIERE L. 2 W0 hES K UVEED X[ F I X L—
—37%bb (1) RECEENEL FFEFTFE. (2) HEL M - TR - M&A 75 & O
HEEIG. (3) FEENDOSA - B - v = THED—IC D X5 B e 52 5 h %L 5
352 LTHS,

ItTIciE, TREFER A RREEEATIE] L MM EDZEAT [TIP X7 Y b F— &~ —
Al R LIZI 72 v g T — X2 w5, AL BERFF O HEZ f8EE & L < AL B 7S
ZHEGE L EENRET VA XY P RAXT 4 IPW HIEST & DID #E % 2 flafbd,
Al DAEZENTR B L OPEREME IC G 2 2 W RN E Z 9173 2, AiF7ElE. Al 23D 4
JX—va v WERAITE) - REZE OB E e LTl b2, HARFICK T 240
PEHRE VAR - ZA4F IXLETOEREHAL»ICT L2 L2 HIET,

2. BA#E T 3 1TIH%E (Related Literature)

(1) ALEAfRAFE & N7 4 — < v 2T 558

Al Bt DREFRIFGE % 34T L 72 eATIgE1E. T icE L ~ Vo R - ER~D3 5 %
FRC I R & 71T % 72, Brynjolfsson, Rock, and Syverson (2019) %, Al % LA HAEH T
(GPT: General Purpose Technology) & L CHiE DT, % DAEEMERNES [Productivity J-
Curve| IZfE5 T & R BERINICR L7z, T b b AL HARBIFYIIAICIZHTERE (7 -
FAEEA - AME K - AR OB & A FEMEA R T 3 2 28, BHIICIZR
X EAMRPENE LT ELDTH D,

¥ 7=, Aghion, Jones and Jones (2019) 1% Al 3 DEMEEZ ARSI DL A= 052 H
b L. itz v v 74 TR nREIE e Al 2iEH LRl BN ER 2% 5 7.
7wy T4 TREIIMY RTINS LIERL 72,

FEEMIZ B . Acemoglu and Restrepo (2019, 2020, 2021) (3KEMZFET — & % Hw, Al -
oKy FEAPENEECHESIKELHRT 2L L bic, FEEEFZEAC T oM
~DOFfEERERT L 2R L T35, Galetal. (2023) 12 OECD &ED~A 7 nF5—%
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EHWT, AL 7Y Z AL R ERESE 2 DI K PTG ETE ERICHFS L Twb 2 L %W
HL7-

HAMBEZNRE LAt e LCid, & (2022), 2 - & - # (2023), <& - # (2024)
BERETONS, ZNLDOWZEIE, IIP SF Y F F— 2= & p¥EEEAHE 2 < v
Fv 7L, Al BER 2 L T 2213 & TFP % R&D REHERAFH L, 51T Al
Frar S T B LB e B EE S LK HBIL T B 2 ZIRL T w5, /2. Yang

(2022) IFEBRET -2 2HOTAIBEFFFFR 7o 2R - 4 /) R—v a vag#EdT s Z
LEHELTED, Al BPBFEDA /) R—v a VIEEZ Db 02 L3¢ 5 2 L 3L AT
o TW5,

(2) AL - HEML & 5785 - G~ O E

Al HATBAFE 12 ABZENF O HBREECHEFHEICHE{L%E b 725 F, Autor, Levy, and
Murnane (2003). Goos and Manning (2007) %, H®E{LEMi23H 2 F VRO JER % Ik
Y e b [EFEORFML (Gobpolarization) | ZF| Z&Z F LML 7z, X 51, Acemoglu
and Restrepo (2020) 1% Al - &R v FEAPMER F 5@ 2 RFT 25 —J7T, Fi-kflise
PR 2 B 2 THHCE - A0S (reinstatement effect) | ZBIERATICHR L T %,
Bessen (2019) (X, ALIZ T LHEHZWS &3, © L AEBHEOHENG %@ L T
Hi AR XE 5 LE L 72, Minniti, Plettner and Venturini (2025) (3. I — o v SOl
M7 — 2 2L < AL OFABAF LR - PREOAFAZHRET 25@HEOESRIC~Y A F
ADE R 52 5 =71 KA X VD& O%A. ST 325 b 0DREMFBITHML
T3 EDREREG TS, HHIE, I—v v o7 — 2 %fH L < Al OB R
3 PREOAF AR RET 2HBHEOER I~ A FRAOHELEX 57, KA F LD
FEFORERIIET T2 DDEMFLBUIEML T2 L DfEREZF TV 5,

HAMZEICEI L Tix, Morikawa (2021, RIETIDP) % Kanemoto and Nishimura (2022)
DIARZEE 2 v AL BT 3 7B A e %2 = 5 —T77 T EBNA ISR % 221k
LD LEMERLTCND, T, W2 - & (2023) 3. Al BEFRFF 2 T 2 ¥ T,
W - Bl s B5 L, Bife - PO oflii~D > 7 P BRI N L ERL
T3,

(3) Al LFEX - T D XA F I XL
AT Ffiid, REFOBFHLE - 15 = 7 D - S ARMTEI 2@ U <, EELEDOX
AFIXLICHHEEE5 25,

Foster, Haltiwanger, and Krizan (2001) (%, KRE#LEXE IC BT 24 EEEF 2S5 A - BH
WAL, RERIEEL (reallocation effect) & RENRRICHML, X4 F I XL0EHEM %
fafi L 72, Deckeretal. (2016) . KETORIEF - [RRFDOIK T 2 EFEMIFH O RIC
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BB RN, BT & TIGIRENE O BIR % i L 7,

Al DEANFZOHES 7 v RICH L WRH%Z D725 L TWw%, Aghion et al. (2020)
. Al 2’2 AfEEEAZ 5| % B, efThE~omgEh2Eds—h<, fifive 74 70
EolFmEs b3 L 2HmLL 7z, X 51T, Goldfarb and Trefler (2018) 1%, Al
DIEHRLE 2 2 P 2K T 342 2 & CHGIFMAZIAR L, EENOEGI A v b7 — 7 ki
w2 aEEME R R L v B,

HARICEWTIE, 2 - & (2024) 25 Al BAERFETF O M RZEM D TFP A& ALK & jE
B ZEFFoC & &R L, Al 28 [HEEWIHOEAR] 2@ L CEEXHELZE LI ETHEC
ERBL I LTz, F7-. Oikawa and Ueda (2023) 1%, Al uRTF 4 7 ZEANEFE
HE (HHD # ER X822 L 2ERL TV, 20 DRERIZ, Al BB FE 25 H -
RIS - TR OMEZ AR ES 2 L 2RBT 5,

(4) A5 DNLE DT
Aifgeix. L EoRZ i E 2. Al ORRFRIR % B MNE (organizational change) & B3
fi] (reallocation & dynamics) OMTH LI X % RUCHB WD H 5, BRI,

(a) AL FAfBAFE DI BE D EREYE - FTEFHEE - MRS I JUT 322

(b) AL BTS2t 5% 7 7 & D KAFKAY PR 2 2 32

ERAICHGEES 52, cc kb, Al oEMBIRA., HARFICET S eVt - &
AF IXLOHEEA] 7213 TTHGEF @] L EHRE LT br25 e %
Hig 3,

3. ¥—%

AREDIHT D201 FIT, ZD2DTF — X _X—=2ZABH STz, BEOMMBLIEE). ME
7 EDFHM R T — 213 TRFEEA GBI EARE] AT, [MEEEERTED OH
BET—Zh 5L o>Tw»5, [EEBRBIATA] 1 1992 4F (1991 FFEHH) & 1995 4 (1994
EFERE) UBEFET o T2, FLBOREN 2 &D-o, sHriHiEIL 1994 42> 5 2021
FICRET %,

WFED Al i o8 A 3R T — 2 & L C RN PET SR O RiEF T — & N — X 2024
R (BUF P 7= &2 _—R) LRHFTOREHEM 7 7 v b 7 4+ — 4 J-PlatPat 528X Y
va—FNL&aT—2%H0Tn3,

2D AL HABHFRDLIIAER T L Tvw 2 Al BhEEF it L T w3, BRI
FERFIT (2024) TER - L T 3 AL BIERRTF O HREEUC X o TRFE 0 AL HiREA
IET 2, Al BIERF A HHL T 2 3% AL BffifARME e A% L, X 9V% <0 Al
BRERFET 2 ML T\ 2 2813 &R ~D AL EMTE AL T b & Ahind,

FEEFT (2024) 13, TAL a7 %] & TALERRH] 23 > C TAIBLEREH] & LCE
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FLTWw5, T, Al a7 %W (category A) & i3, HARDEIIFIC 51 2 Hli448 [GO6N
FEOHHEFACH S v b a— g - 27 L) | CHST B RUEIET. < OHilis
BT, PR T A TY R L =a—FAay b7 —2 7 & AL ORISR IC 4 2 % C
BHbo TR LT, ALBEHFE (category B) & (F. Al = 7 Hiffir 2 WAL, & 75 LB,
198 B FEALL, BRI, 0T - R - T ROEAL S A7 Lk S L WA & T B,
Al B (category C) & AL B 2 7 % — 7 — Fic X 2 FHC, MBS o [24 )

[FEMAASMRR L & 5 &3 2 3], R R T 2 0 O FB) DT P ICTEN TS
FrifiiET® 5,

LI IIP 7= 5 < = 10 ko THUR S e, Al BERSFHIIFR OB <5 2.
1 HRERRT & ATBEESRRF (TP 7 — 2 R —X)

5000 -~ - 350,000
4500 4

L 300,000
4000 4
3500 4 250,000
30001 L 200,000
2500 A —o— 1Al patent application

- 150,000
2000 1 #patent application (R.)
1500 1 L 100,000
1000 4
500 - 50,000

0 € 0

1980 1985 1990 1995 2000 2005 2010 2015 2020

¥ : Category A| Category B| Category C D HFEFEL,
Hill @ [IP ¥ — &~ — Z & J-PlatPat i< X 2 FHIERK,

2%, Al BSEEFT O HIWHLHETH % category A, B, C THRIE & 7= R AL D #E
AT
2 Category Z & OFrHEMF# (IP 7 — X R — R)



4,000 -~

3,500 A —o— (Category A
3,000 = === (Category B

Category C
2,500 A

2,000 -

1,500 -

1,000 -

500 +

0 4
1980 1985 1990 1995 2000 2005 2010 2015 2020

FATAI a7 HH, B HiEIC K2R, CrAl a7 $—7— Fic X 3%,
Hil @ [P 57— & _— x & J-PlatPat i< X 2 FH/ERK,

X3k, EECoHIBIC X - TR S Wiz FFoeikoftcd 3,

3 Category T & OFFFHERE (IIP 7 — X~ —X)

Total #
46,841

#A=15,552, #B=18,706, #C=30,291

Hill @ [IP ¥ — &~ — z & J-PlatPat ic X 2 FHIERK,

Al BERFHET — 2 20T — 2 ICER L T 37201, IIP T — 2 _—2 & [
HEEBEATE] 2 EAFSCEI. AR COFREHWTER L, X412, ok
2 X o TR S - FrF B FEE R O HERE T H 5, 2015 LI R ESBIMLTW3 2 &8



4 [EFREEATE] L 1P 7 — XX — 20k

4500 A - 300,000
4000 4 i, amtrD
hatrta” H B L 250,000
3500 A \
ST
3000 A - 200,000
‘ﬁ'ﬁq&-.b d
2500 A A
—O— #Al pat.app. b 150,000
2000 A
=A== H#pat.app. (R.)
1500 - 100,000
1000
L 50,000
500
0 1 1 1 1 1 0
1995 2000 2005 2010 2015 2020

Hl : TIP 7 — % =X — 2 & J-PlatPat I X Y FHHIERL,

5%, BEFFrHESEREI ATV AREoR 2N RIC, E¥R éﬁzf&f/\%fﬁff;@a%ﬁ
HEEDR Y 2 72d D TH %, B, EBM TR /NI WRFEDL L KE WRZEIC
Frar R D B = T 2 BB O By = T ﬁthﬁ:&K%wt%@?%éo
FHIIRBEDIZ S A TH 2 7=, FrarthEIT KB IR 2 Em 235 2, Fl 21X, 1995
R HED GINI (%5013 0.391 TH 2, 727-L. 2D GINI{REUTEEIC R 513 E/NE
72 h, 2020 4£TiF 0.166 T TIETF LT3,

it L <, Al FraF i3t O FraF I bR TR 0 25K Z v, 1995 4F > GINI fRE0E4 0.7

EIEEICE L TE TR RO X 5 i, GINIREAE T L Tw 328, 2 Tdh 2020 4F
<Y 0.384 TH 3,

5 SR (fE3EEHHE) & RFRFHR

1
L
1
i

8
8

4 8
|

A4 6
L

2
|

2
L
Cumulative share of patent applications

1]

Cumulative share of patent applications

1]
L

T
0 2 4 6 8 1 0 L3 i 4 8 1
Cumulative share of employment Cumulative share of employment

Al-related patents ——-——- All patents Al-related patents ————- All patents
Note: Cumulallve numher of palenlappl catlons ‘and employment, with firms sorted by their Note: Cumu\all\de numher of palen! applications and emp\oyment wﬂh firms sorted by their
mploymi Firm: h patent applications only, Year 1985, xmployment size. Firms with patent applications only. Yea
GINI far al\ :uauan! 0. 391 GINI for AI patent= 0.692. GINI for all patan! 0.305, GINI for Al patent=  0.565.



Cumulative share of patent applications
Cumulative share of patent applications

0 2 4 . 8 1 0 2 4 . 8 1
Cumulative share of employment Cumulative share of employment
Al-related patents -—-—- All patents Al-related patents ————- All patents

Note: Cumu\allve number of patent applications and emp\oyment Wllh firms sorted by their Note: Cumu\allve number of patent applications and employment, Wllh firms sorted by their

ize. Firms with patent applications Dnlg,‘é employment size. Firms W\lhg tent applications only. Year
1l

employment si; 5i;
GINIfnraIIpaI.anl— 0.313, GINI for Al patent= 0. GINI for all patent=  0.295, GINI for Al patent= 0.523

Cumulative share of patent applications
Cumulative share of patent applications

0 7 4 . 8 1 0 2 4 . 8 1
Cumulative share of employment Cumulative share of employment
Al-related patents  ————- All patents Al-related patents  ————- All patents
Note: Cumu\allve number of patent applications and employment, Wllh firms sorted by their Note: Cumu\allve number of patent applications and employment, Wllh firms sorted by their
size. Firms with patent applications only. Year employment size. Firms with patent applications only. Year
GINI for all patent=  0.174, GINI for Al patent=  0.456. GINI for all patent= 0.166, GINI for Al patent= 0.

Hl TP 7 — 2 x—2 & [RSEEEIEATE] i< XY EEHFK.

IR
ARECld ATEMBARSRE A7+ -~ Vv RICH5EZ2 2FEBCHLTERL, ZOoFTbHF
WCAEFEEICHERT 5, APEMIE Good, Nadiri and Sickles (1997) icfo £ EFEAFENE
(Total Factor Productivity, TFP) & LT, 4 ¥ 7T v 7 RAEIC KXo CEFREL, HET 2,
RIIC, B3 FD tFTOREREFEMINTFP LT D X S ICERT 2,

t=0 (FHE4E) 12onT
n
- 1 _ _
InTFPr; = (InQpe — In Q) — Z 5 (S +Sie)(InXipe — InXir)

i=1

(1

t=>1 12T

n
- 1 — J—
In TFPf't = (ln Qf,t —In Qf,t) - Z E (Si,f,t + Si_t)(ln Xi,f,t —In Xi,t)

i=1



t n
1,—
+ Z [(ln Qf,s —In Qf,s—l) - Z E (Si,s + Si,s—l)(ln Xi,s —In Xi,s—l)
i=1

s=1

(2)

T 2Ty QO ld clicEs T 503 FOFEMAMMIME (REMAERE) . S 303 fo%
PEEF I DARM v 2T X I FOREEFR (OBRARTH 2, Fio. FEKD Lo
BRIZE OB OEFREVIE LR T, EEEF L L TERLIH., PHEBEAZEZ S,

BEARDI=DICIIBED LA RV FHIBEEEEZEELL THW 2, F7E A I
BRI D GBI &2 22 . BRITEIRERETIC L 72 5 2 C, 7o 8isx 210 % Z & T,
BaHE L@ Ac L Cws, P AL, T8GR M+ e E s L O —RERE - §
SARRE — WAL EH ) 2SR AT 7L — 2 —CHEL L -EEH W 5,

IR by TIC K B EEMEOHEENT. BB OHERTIC X 2 ARETEERI & & o T, ARZER
DEL 2 BHRBAREEDT L O TLHFE2ERT LI LN TEIRMMEH 5 —J7T,
BB 3 2 AL, APEEFR NSO R 2B R TS 2HE L 2T X o kv & v ) i
KD 5,

AV Ty 7 AFIC X B REREEERLSNC, HEEDF = v 7 D70 ic FAEFRONE
: % % & L 7= Levinsohn and Petrin (2003) D /55w (LAT LP %) & Wooldridge (2009) i
X 253w X o CHERF S N2 EFERIR A W 2B EAEEDHIEL T E, Thbo
EFEEEEEZHCTA v T v 7 2K L FARROHERH 21T 5 o BRIICIZ LP IC X - THERF X 1L
5, BHllE N2 WREOEEEw, LPIEIC X » THEFF S N2 B ABR OB EH W v 1
—5&7%, Wooldridge iEIC X o THEFF S N2 AH Wy e K2R V5,

AfETlE, FELTAvT vy 72 FEICX 2 TFP WO 2175, Thid, MO
HRBEAMEDHENCEEL NV CTOHIS I 0BG ZEHT 27-0TH L, —T7.
LP &35 X O Wooldridge £1C X 2 EEEM R IT, AERONEMICHE L 727 =
vy 7 L THEDT %,

4, SrirksER

ZOiTiE, AIFIOFHHO X 5 IR L7 — 4% Lic, Al BhEfrrHEs R A
FEVEICE D X 5 KBl 2 22 T3 5., 0T DB & L. Frafiln o Ak &
BT 22, 2FE 0% 0 AIEHFRZHBEL T 3 %I EAEESS V2 2REET 5, ©
(0Dt TFP Z iz R e L. 1 HHRT o Al BRI R 7EE BRI, R&D %
by oL gE e o 2R SN BEFR R SR L LRSI R T 5 72,
K 1IFIZOMRETHY, K2 BZ oD CHVLONEZEROBFKHTH L, T (2)
TiE. 1HETE <o Al BEREF o RS ot L < 0, ALRFF2 HFEL <
WBREIZE TFP EWEAZRINT WS, EFA (3) Tl 15%DIFER%fi- T
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PIi% (Perpetual Inventory Method) 1C X o THEEE L 7-RBEEZH WCTE b, [FEEIC AL R
e AFEE L OMICEOFREREREZB VS, 70 (4) 17, BEEEOEHE L EA(L
CECHWONERFEER 30% % H 86T, AERBREAONSE, WTNDET LT
b, 1 HRTOMBEREE, IR, R&D 2+ v 7L, REQOLERICGEET L LB
%2y ba— VEROREITTHE Y ICBFEOLFEN L HEARIEDR{R %R L 7z, Griliches
(1979) DHIMIEARE T M- T, JHFER Z B L C REMHE % Ko 72555 13, JFEHR % 58
HEFICREEEHVWZET L (2) SHBL TRENZECZR SN d 572,

F 1 Al BSERrT R & A ENE

Dep.var.: In(TFP,) (1) 2) (3) (4)
In(cum. #Al-patent,_;) 0.00709***
[0.00192]
In(cum. #Al-patent,_; with 15% dep.) 0.00621**
[0.00275]
In(cum. #Al-patent,_; with 30% dep.) 0.00593*
[0.00330]
In(#employee;_1) 0.00285***  0.0107*** 0.0112%** 0.0114%**
[0.000794] [0.00106] [0.00104] [0.00103]
In(R&D stocky.;) 0.00614***  0.00310*** 0.00317***  0.00320***
[0.000266] [0.000297] [0.000297] [0.000297]
(Export/Sales) 0.152%** 0.105%*** 0.106*** 0.107***
[0.00647] [0.00686] [0.00685] [0.00684]
Foreign ownership ratio; ; 0.152%** 0.122%** 0.123*** 0.123***
[0.00597]  [0.00754]  [0.00753]  [0.00752]
In(Age,) -0.0274**%*%  -0.0284***  -0.0282***  -0.0282***
[0.00125] [0.00179] [0.00179] [0.00179]
Observations 624,199 273,498 273,498 273,498
Adj. R-sq. 0.393 0.447 0.447 0.447

HEL TP 77— 2 R_R—2 & [RGB 1< X EFHERK,
i OLS, EL _NTZ 72X —XNT-THEE#EIRZE T RCOHEEHICIIEEL 3
—LERI—REFND, *p<0.1,** p<0.05, and *** p<0.01.

*2

BRI/

pu(l
p=(1113

_{_



Variable Obs. Mean  S.D. Min. p25 Med. p75 Max.

(@)) In(TFP,) 770,632 -0.016 0.229 -2.131 -0.134 -0.018 0.092 1.382

2) In(cum. #patent;.;) 835,491 0.699 1.810 0 0 0 0 13.112

(3) In(cum. #patent,_; with 15% dep.) 835,491 0.558 1.448 0 0 0 0 11.405

(4) In(cum. #patent,_; with 30% dep.) 835,491 0.476 1.258 0 0 0 0 10.758

(5) In(cum. #Al-patent,.; with 30% dep.) 835,491 0.016 0.187 0 0 0 0 6.887

(6) In(cum. #non-Al-patent,.; with 30% dep.) 835,491 0.475 1.257 0 0 0 0 10.756

7 In(TFP,.;) 700,716 -0.012 0.227 -2.131 -0.129 -0.016 0.093 1.353

(8) In(#employee,.;) 727,036 5.248 1.029 3,912 4477 5.004 5.756 11.801

(9) (Export/Sales); 679,735 0.028 0.103 0 0 0 0 1

(10) In(R&D stock,.;) 727,036 1.094 2.456 0 0 0 0 15.200
Variable (1) 2 3) (4) (5) (6) (7 (8) (9) (10)

(1) In(TFP,) 1

2) In(cum. #patent,.;) 0.2082 1

(3) In(cum. #patent,.; with 15% dep.) 0.2079 0.9931 1

(4) In(cum. #patent,.; with 30% dep.) 0.2058 0.9816 0.9966 1

(5) In(cum. #Al-patent,.; with 30% dep.) 0.0746 0.3765 0.4015 0.4235 1

(6)  In(cum. #non-Al-patent,; with 30% dep.)  0.2058 0.9816 0.9966 1 0.4217 1

(7) In(TFP,.1) 0.8814 0.2073 0.2068 0.2047 0.0739 0.2047 1

(8) In(#employee,.1) 0.0456 0.3881 0.3962 0.4029 0.2656 0.4028 0.0356 1

9) (Export/Sales); 0.1679 0.3254 0.326 0.3267 0.1647 0.3268 0.1673 0.1188 1

(10) In(R&D stocky.;) 0.1566 0.4891 0.4883 0.487 0.2106 0.4872 0.1602 0.2693 0.2086 1

HEL TP 77— 2 R_R—2 & [REEEEHATE] 1< X 0 EFHERK,
FoHFEE 72 OiERICIIFB2A 202 L Bbn b 720, £ 3 ClEHHALEIC 1 AT
T BE Al BhEEZFREARZ T Tid R, 2820 5 T coff b b v ic AT
et LCwa 2, Rl 7 7% 0 0B EFEHL Ch., 107 72 FHL 2/E &K

ELEEL,

K3 Al BEEAFRF AR & A PENE (2)
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Dep.var.: In(TFP,) (1) (2) (3) (4) (5)

In(cum. #Al patent, ;) 0.00709***

[0.00192]
In(cum. #Al patent;_,) 0.00665***
[0.00196]
In(cum. #Al patent, 3) 0.00622***
[0.00198]
In(cum. #Al patent;_,) 0.00580***
[0.00201]
In(cum. #Al patent, 5) 0.00549***
[0.00203]
In(#employee;.1) 0.0107*** 0.0108*** 0.0109*** 0.0110*** 0.0110***
[0.00106]  [0.00105]  [0.00105]  [0.00105]  [0.00105]
In(Age,) 0.105*** 0.105*** 0.106*** 0.106*** 0.106***
[0.00686] [0.00686] [0.00686] [0.00686] [0.00686]
(Export/Sales); ; -0.0284***  -0.0284***  -0.0284***  -0.0284***  -0.0284***

[0.00179] [0.00179] [0.00179] [0.00179] [0.00179]

Foreign ownership ratio,; ~ 0.122%** 0.122%** 0.122%** 0.122%** 0.122%**
[0.00754]  [0.00754]  [0.00754]  [0.00754]  [0.00754]
In(R&D stock;._;) 0.00310***  0.00311*** 0.00312*** 0.00313***  0.00314***
[0.000297]  [0.000297]  [0.000297]  [0.000297]  [0.000297]

Observations 273,498 273,498 273,498 273,498 273,498
Adj. R-sq. 0.447 0.447 0.447 0.447 0.447

HEL TP 77— 2 R_R—2 & [REEEEHATE] 1< X 0 EFHERK,
1 OLS, R¥EL RN TV 7 AKX — I N/ HEBEEREE, T XCOHEHCIIEEL 2
—LERI—REFND, *p<0.1, ** p<0.05, and *** p<0.01.

72720, SECoOMREIE, OLSICk 20 TH Y, F7- Al BIER T BFAMEE AL L B8
AR WIE AL FFFHE S CORER > T 2Rt D B %, Al BT & JE AL Fi3r o
MEIRIEFICE W E B DND -0 ThH 5, R 413, Al BEERFFFHFED BB L JE AL FFEF
HIBE D BREFE R —HE IS AN TT o 72 HEGT OAER TH 2 23, T X CToE 7T Al BIEFEF
HFRD R ORB B OfEE L CHEEF I L Cw b, 2 MR A2 o tHE 23 FF
WICEWWZ LT X 5 b o, JIflzhE (Suppressioneffect) & L THIGNTWBL, ZD77=d,
DEOHEEREZ 2 v P e — 3 ZEEMRIEFTTBEE L v,

I Suppression & L THIL N T\ 5%, ERWICIZ nTFP % Al BhEEFEF & Al FEBSERRTIC
E‘)’%é‘ “li‘f: k -g{ ﬂAI — TlnTFP,AI_TlnTFP,nonAI'TAI,nonAIVC\\?‘—\{i D

1-T Al nonal
BBy BEICHEI SN D AR E W b Twb, FEL < 1E Conger (1974),
Krus and Wilkinson (1986) 7z &% S X 1172\,
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* 4 Al BEEFFRY, IF ALFFRT & AN

Dep.var.: In(TFP,) (1) ) (3)
In(cum. #Al patent;_;) -0.00574***
[0.00184]
In(cum. #non-Al patent,_;) 0.0141%***
[0.000593]
In(cum. #Al-patent,; with 15% dep.) -0.0114%**
[0.00256]
In(cum. #non-Al-patent,_; with 15% dep.) 0.0157***
[0.000666]
In(cum. #Al-patent,; with 30% dep.) -0.0132%**
[0.00305]
In(cum. #non-Al-patent,_; with 30% dep.) 0.0154***
[0.000703]
In(#employee;.;) 0.000883 0.000847 0.00179
[0.00117]  [0.00118]  [0.00118]
In(R&D stock;.1) 0.000913*** 0.00119***  (0.00148***
[0.000298] [0.000295]  [0.000294]
(Export/Sales) 0.0779***  0.0777***  0.0799***
[0.00680]  [0.00680]  [0.00680]
Foreign ownership ratio; ; 0.120*** 0.122%** 0.123***
[0.00751] [0.00751] [0.00751]
In(Age,) -0.0316%**  -0.0278***  -0.0269***

[0.00177] [0.00176] [0.00177]

Observations 273,498 273,498 273,498
Adj. R-sq. 0.457 0.456 0.454

HL TP 77— 2 R_R—2 & [RGB E] 1 X EFHERK,
1 OLS, R¥EL RN TY 72X — I N/ HEBEEREE, T XCOHEEHCIIEEL 2
—LERI—REFTND, *p<0.1, ** p<0.05, and *** p<0.01.

K5 X EDAFENE L AL BEREFOBAMR 2 EIE MR L > THT L 2#RTH 5,
REDREIERNRDERILL T2 720 AT BHRFRF & IF AL FraF 2 AR ICHEEF L Td . wih
DIFEDFEINICHRE L ZoTwd, 74 (2) & Q) IIFFFFHIHOTHHE R ORI % %
Nz 2 BT, SATICELE R0 THh 5P, BREIKZLIEDLRL, WwTihoET
BT S AT BIERFFFHE O BEA ORI EE T, Z DREBD KR E x139F AT FFRrF
DIFEE Lol > T3,
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#£5  ALBLERRF, JE ALRRF & ARENE (BEERRHER)

Dep.var.: In(TFP,) (1) (2) (3)
In(cum. #Al patent;._;) 0.0143***
[0.00427]
In(cum. #non-Al patent;.;) 0.00381**
[0.00158]
In(cum. #Al patent;_,) 0.0165%**
[0.00467]
In(cum. #non-Al patent,_,) 0.00434***
[0.00149]
In(cum. #Al patent,_3) 0.0176%**
[0.00506]
In(cum. #non-Al patent,_3) 0.00451***
[0.00141]
In(#employee,.;) -0.0195***  -0.0196***  -0.0194***
[0.00247]  [0.00246]  [0.00246]
In(R&D stock;.1) 0.000962**  0.000949**  0.000939**
[0.000404] [0.000403]  [0.000403]
(Export/Sales) ;. 0.0588***  0.0587***  0.0586***

[0.00761] [0.00760] [0.00760]

Foreign ownership ratio; ; 0.0290*** 0.0289*** 0.0289***
[0.00738] [0.00739] [0.00739]

In(Age;) 0.0317***  0.0311***  0.0306***
[0.00536] [0.00538] [0.00540]

Observations 273,498 273,498 273,498
Adj. R-sq. 0.261 0.261 0.261

M TP 7 — 2 _—2 & [REEBEARA] 1 XY FEFR.
I EEMRMEEN, TRCOHEFHTIIEEX I - FEX I —DEENL, BEL L
TV 7 A X — I N7 EBEERER A, * p<0.1, ** p<0.05, and *** p<0.01.

613, 1 AR co RERFHEER O D v ic, WL 3 ERMORFFHIFEFR. #E5
M ORFFFIHREAEG FERTOMG I S, R 3 EHT AL BREE 5 85I
Y BPMIALEE LTCANEONREREZ R LT3, #k 3 £ 5 EM o MBI, &
MDA ) R—vavikibzrdeFEzboin, #IIAFBIIFFOELZ L b2 T aiEiEL
Bbhd, HEHERIC XL, @% 5 FRloHFEBEHwizeT7 0 (2) ZBRE, ¥XC
DET AT Al BERFFOREIIIETH 0, MEICHERETH 5,
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# 6 Al BLERTS X OB R L EENE (EERRHERD

Dep.var.: In(TFP,) (1) 2) (3) (4) (5)
In(#last-3-year Al patent;.1) 0.00605**
[0.00271]
In(#last-3-year non-Al patent,.;) -0.00460***
[0.000800]
In(#last-5-year Al patent;_;) 0.00394
[0.00277]
In(#last-5-year non-Al patent,.;) -0.00366***
[0.000801]
In(cum. #citation of Al patent;_;) 0.00723**
[0.00309]
In(cum. #citation of non-Al patent,_;) 0.00117
[0.00107]
In(cum. #3-year citation of Al patent;_;) 0.00731*
[0.00388]
In(cum. #3-year citation of non-Al patent,.;) 0.00807***
[0.00123]
In(cum. #5-year citation of Al patent;_;) 0.00705**
[0.00343]
In(cum. #5-year citation of non-Al patent;_;) 0.00571%**
[0.00114]
In(#employee;.;) -0.0218***  -0.0219***  -0.0189***  -0.0200***  -0.0197***
[0.00163] [0.00163] [0.00246] [0.00245] [0.00246]
In(R&D stock; ;) 0.00223***  0.00222***  0.000998** 0.000900** 0.000922**
[0.000350]  [0.000350]  [0.000404] [0.000404]  [0.000404]
(Export/Sales); 1 0.0689*** 0.0690*** 0.0597***  0.0574*** 0.0584***
[0.00632] [0.00632] [0.00764] [0.00760] [0.00761]
Foreign ownership ratio, ; 0.0320***  0.0322***  0.0297***  (0.0288***  (0.0293***
[0.00533] [0.00533] [0.00739] [0.00737] [0.00739]
In(Age;) 0.0167*** 0.0167*** 0.0330***  0.0318*** 0.0317***

[0.00326] [0.00326] [0.00533] [0.00533] [0.00533]

Observations 624,199 624,199 273,498 273,498 273,498
Adj. R-sq. 0.205 0.204 0.261 0.261 0.261

HEL TP 77— 2 R_R—2 & [RGB 1< X EFHERK,
T EER RS, TRCOMEFHCIIEEL I - ELXI-BEINDE, BE LV
TV T AR — I N7 * p<0.1, ** p<0.05, and *** p<0.01.

AFCTFICHOTWAE L v Ty 7 RFEIC L B EEEEE T, RAEZoNE D2 v T
0—L% L TCWRWEERH 25728, LP k& Wooldridge £ X 24 PEME A H 72001 %
35,

FT713, LPECX > CeHllE Lz, Bl N WREOEENE (wp). LPEICL > T
FHHE N ABZOREERH Y e —KEE L CoBEREEN (InTFPp).
Wooldridge 12 & o CEHMl S N2 AERZOREEH W2y v —EEL L COREHRFE
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
[ INTFPp INTFPwooldridge
In(cum. #Al patent ;) 0.0204*** 0.0502%** 0.0488***
[0.00582] [0.00959] [0.0105]
In(cum. #non-Al patent, ;) 0.00438** 0.0129%** 0.0163***
[0.00213] [0.00299] [0.00316]
In(#last-5-year Al patent, 1) 0.0120%*** 0.00346 0.00457
[0.00448] [0.00694] [0.00749]
In(#last-5-year non-Al patent, ;) 0.00634*** 0.00681*** 0.00946***
[0.000983] [0.00148] [0.00156]
In(cum. #citation of Al patent; ;) 0.0105** 0.0287*** 0.0254%**
[0.00441] [0.00632] [0.00693]
In(cum. #citation of non-Al patent,.;) 0.00147 0.00658*** 0.00889***
[0.00148] [0.00202] [0.00213]
In(cum. #5-year citation of Al patent,;) 0.0124** 0.0327*** 0.0299%**
[0.00499] [0.00747] [0.00807]
In(cum. #5-year citation of non-Al patent,.;) 0.00309* 0.0132%*+* 0.0154%**
[0.00158] [0.00212] [0.00223]
In(#employee, 1) 0.145%**  0.126***  0.146***  0.145*** | 0.106*** 0.0929*** 0.107***  0.106*** | 0.146%**  0.128***  0.148***  0.147***
[0.00368]  [0.00227]  [0.00367]  [0.00367] | [0.00507] [0.00346]  [0.00506]  [0.00506] | [0.00552]  [0.00379]  [0.00552]  [0.00551]
In(R&D mﬁonr:v 0.00130** 0.00160*** 0.00133** 0.00132** [ 0.00135* 0.00274*** 0.00144* 0.00128* | 0.00161* 0.00302*** 0.00170** 0.00153*
[0.000634] [0.000566] [0.000634] [0.000634] | [0.000774] [0.000653] [0.000775] [0.000775] | [0.000824] [0.000691] [0.000825] [0.000825]
(Export/Sales) ;1 0.0556*** 0.0480*** 0.0564*** 0.0559*** | 0.144***  0.126*** 0.146***  0.143*** | 0.154***  0.131***  0.157***  0.154***
[0.00857]  [0.00683]  [0.00858]  [0.00857] [0.0144] [0.0114] [0.0144] [0.0144] [0.0154] [0.0121] [0.0154] [0.0154]
Foreign ownership ratio;; 0.00479 0.00601 0.00549 0.00522 | 0.0474*** 0.0341*** 0.0491*** 0.0479*** | 0.0472*** 0.0359*** 0.0491*** (.0478***
[0.00913]  [0.00634]  [0.00912] [0.00912] | [0.0132]  [0.00931]  [0.0133] [0.0132] | [0.0141]  [0.00975]  [0.0141] [0.0141]
In(Age,) -0.0109  -0.0111*** -0.00901 -0.00944 | 0.0515*** 0.0379*** 0.0546*** 0.0538*** | 0.0594*** 0.0460*** 0.0630*** 0.0626***
[0.00716] ~ [0.00416] ~ [0.00711]  [0.00711] [0.0106] [0.00635] [0.0105] [0.0105] [0.0110] [0.00658] [0.0109] [0.0109]
Observations 219,545 506,552 219,545 219,545 | 247,986 570,549 247,986 247,986 | 247,347 570,428 247,347 247,347
Adj. R-sq. 0.921 0.914 0.921 0.921 0.815 0.799 0.815 0.815 0.861 0.851 0.861 0.861
HE D IPT—aR—2 & [REFHEARE] ICL Y EEFR.
EEENRMR TRTOERICEEELI - ELI—HDEEND, BELNILTY T RE—SNIERRESE, * p<0.1, ** p<0.05, and *** p<0.01.
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AN 7 + =<V R EIBRT 200 0WARETH 5, 2D EEN: % Bt IR
IS B EEMRIMEE 21T &, EIEM AR A L -7 — FhLoiiE Cic X
o CTEdl T N2 Fraf o R MR B EENE B ELRBR 2R3, AT BlHEEA & L CErl
BEMIECER I NS EEE B o5& 30 EEN  ORERBRIIHER I NV, §F
filiZ Appendix # S X 172\,

4.1, REOREML Al

HIfi D X 51, FERF. Fric AL BIEREEF o HEEIXR © 2858 < . KIBZEIZ EfTbhe T v,
¥ 720 AL IC IR O RFESTEET 5 720, KIB¥ITZ & AL HEMi 2 L CHM o4
Mz mED 3 a[REtEd E v, R 8 Tl MERRZIEKARTLE b2, BF - REXNTRE
ZRERERNC =D D 7N — 71530 7 LT RO %2 LR TH 5, £ DfEHR. K
I & AL M OEAIC X > CTAEE EFOMBEEEFTH S, —F, THERE AT
ZIE ALFFF S EE L 70 o T 523, ALEHTIC X 2 2B EENE R O R0 R IR/ X v,

%8 RN C 72 Al BIEEF & A E N o B

Largest Midium Smallest
Dep.var.: In(TFP,)
1) (2) (3)
In(cum. #Al patent ;1) 0.0207%*** 0.0116 -0.00947

[0.00485] [0.0113] [0.0168]
In(cum. #non-Al patent,;)  -0.000639  0.00526** 0.00331
[0.00236]  [0.00261]  [0.00295]

In(#employee;.;) -0.0296***  -0.0205%** -0.0016
[0.00439] [0.00534]  [0.00566]
In(R&D stock,.1) 0.00145**  -0.000159 0.00132
[0.000568]  [0.000707] [0.00100]

(Export/Sales) ;4 0.0445%**  0,0480%**  0,0494%**
[0.0131] [0.0104] [0.0136]
Foreign ownership ratio,.;  0.0437*** 0.0157 0.012
[0.0101] [0.0132] [0.0147]

In(Age,) 0.0235%**  0.0288***  0.0474%**

[0.00888] [0.00871]  [0.00972]

Observations 92,619 91,333 89,546
Adj. R-sq. 0.260 0.263 0.260
Ml P 7 — 2 _—2 & [REEBEARA] 1 XY FEFR.
F o EERHMERT, TR COMEFHCTIIERE L I - EX I —-REEN D, BE L
TV T AR —INT-THEERER ) * p<0.1, ** p<0.05, and *** p<0.01.
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9 13, REMEOYE LRI, &4 - KEE T, FEMKECTRD BLREDL LRV A
¥FTTE=Z20 7N —TIHIF T, Al Hifff & EFEEORRE ST L ZFERE R L T 5,
DERBE DT & Rk, 1HHRTO REEKEIC X o TV =TT % LT 5,

MRER S &, AEEOE IV — T O 7V — 75 AL BT oM IC X o THEENE
FAOHMREZFR TN D Z BRI N, FE 201X, PRI EOREREEZE T 5 BER
BRAEWY 2 —vEBTHRETH 5, JEALEFIE, AEEATR DO TIcE
B EHER- LT d,

x9 AENOKHED & o Al BLEFRFRF & BN O BIGR

Highest Midium Lowest
(1) (2) (3)

Dep.var.: In(TFP,)

In(cum. #Al patent ;1) 0.0125%**  0.0199*** 0.00961
[0.00474] [0.00526] [0.00876]
In(cum. #non-Al patent,;)  -0.000762  0.00606***  0.00773***
[0.00215] [0.00201] [0.00235]

In(#employee; ;) -0.0194***  -0.00806***  -0.00438

[0.00361] [0.00297] [0.00344]

In(R&D stocky.1) 0.0000999  0.000564  -0.000201

[0.000534]  [0.000544]  [0.000694]

(Export/Sales) ;1 0.0541%%*  0,0426%**  0,0492%**
[0.0103] [0.0102] [0.0107]
Foreign ownership ratio,.;  0.0268*** 0.0184* 0.0143
[0.00888] [0.0100] [0.0125]

In(Age,) 0.00337 0.0228***  0.0570%**

[0.00662] [0.00698] [0.00931]

Observations 90,170 90,708 89,429
Adj. R-sq. 0.262 0.320 0.303
M TP 7 — 2 _—2 & [REEBEARA] 1 XY FEFR.
¥ EERHEGRT, TR COMEFHCIIERE L I - EXI-REEN D, BE L
TV T AR —INT-THEERER ) * p<0.1, ** p<0.05, and *** p<0.01.

AT Bfliid IT fiffiodhcd AT CEHESEWEBbh 3, 2oz, Al fHifir o4
FEVEEF~DY 2 —v %152 5 2 Tld. ZALL T 3 RENAHITH 2[R H 5,
T, BFE - BELETHLANLOBREICL > ThREEL =20 7V — 7 IH T CRIKD T %
5, HAloEGVIE, TREEIEATE] © 3N LV DEENEE JIP2023 DFEHE
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SEEICEDbE, EENFT L ICHEIN TV R EEEZEEL LT, BESL DDEET
HELZEFLTWE 2L ZO0MMIC X o> THb+ 2%,

% 10 (3. JIP2023 FEESHFICH DR, WS DFEECHEXHATL I 2GS L CTh¥r
SO, I EIToRERL TS, ZOME, b OEECHRESRHZ L
TWVRHRERDOY X — VR KEL, 2OHEIICHETH 5 2 LRI Lz,

£ 10 MO LicHL7- Al BRERET & A e o Bk
Depuvar.: In(TFP,) Most Midium Least
(1) (2) 3)
In(cum. #Al patent ;1) 0.0196** 0.0118 0.000295
[0.00762] [0.00786] [0.00655]
In(cum. #non-Al patent,_;) 0.00439 0.00504 0.00288
[0.00312]  [0.00316]  [0.00232]
In(#employee;.;) -0.0201***  -0.0201***  -0.0186***
[0.00476]  [0.00471]  [0.00363]
In(R&D stock;_1) 0.00262***  0.000935 0.00048
[0.000762] [0.000744] [0.000620]
(Export/Sales);., 0.0357** 0.0436***  0.0599***
[0.0182] [0.0119] [0.0105]
Foreign ownership ratio;; 0.0305** 0.0353*** 0.0178*
[0.0139] [0.0132] [0.0101]
In(Age;) 0.0286** 0.0149 0.0389***
[0.0124] [0.0118] [0.00709]
Observations 74,827 76,295 122,375
Adj. R-sq. 0.363 0.251 0.190

HE [P 7 — & =2 & [RERBFEATE] 1< X v FEEK,

i EERN R, TR COMENCRFEEL I - FEXI -GN E, hFELL
TU G R — & NI FEEEERE, * p<0.1, ** p<0.05, and *** p<0.01.
#1111k, ZAfLoREZ, EEPHI DR EEDONN—T7 4 vV E =L - "= a2 ViE
¥ (Herfindahl-Hirschman Index) TV, ¥ %2 =200 7V — 7T THlr L 7258 ©

H5, L% MLOFER LR, ZbZALL T EEET AL H#FICX 3 TFP FEME
DO RKZI W LRI N,
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F# 11 HHI 0% Mt ofLfEC Lic B 7= Al BLEET & 4Pt o B{%

Diversified Midium Concentrated
Dep.var.: In(TFP,)
(1) 2) (3)
In(cum. #Al patent ;1) 0.0200%*** 0.00698 -0.0183

[0.00764] [0.00497] [0.0273]
In(cum. #non-Al patent,_.;) 0.00272 0.00450%** 0.00661
[0.00270] [0.00192] [0.00542]

In(#employee; ;) -0.0132%**  -0,0193***  -0.0187*
[0.00428] [0.00315] [0.0101]
In(R&D stocky.1) 0.00282***  -0.000613  0.00408***
[0.000651]  [0.000561]  [0.000802]
(Export/Sales) ;1 0.0432%%*  0,0498***  (.0699**
[0.0164] [0.00801] [0.0322]
Foreign ownership ratio,.;  0.0499*** 0.0131 0.0692**
[0.0133] [0.00905] [0.0348]
In(Age,) 0.0175* 0.0254%*%*  0.166%**

[0.00973] [0.00644] [0.0344]

Observations 92,128 166,916 14,453
Adj. R-sq. 0.364 0.213 0.103
HEL TP 77— 2 R_R—2 & [REEEEHATE] 1< X 0 EFHERK,
o EERMEE, TRCOMEHTIIEELI - LELXI-PETINE, BFEL L
TV 7 AR — X NS * p<0.1, ** p<0.05, and *** p<0.01.

K, ZALL T RELREC, TatzRo TR s, Al HffirbEs
5 TFP ~ORE B EHOAREER E V., FRLOBTEEL T, dEiTo 2R OEK
12%R12L, RO TFTEEDPLCBELCEOTAIFFCL2MELE N L BDD2 5,

19



K12 FottoFiEE AL BREREE & EENE

Most Midium Least
Dep.var.: In(TFP,)
(1) (2) (3)
In(cum. #Al patent ;1) 0.0232%** 0.002 -0.01

[0.00515] [0.00929] [0.0127]
In(cum. #non-Al patent,.;)  0.000419  0.00736** 0.00124
[0.00277] [0.00331] [0.00238]

In(#employee; ;) -0.0256%**  -0,0249***  -0.00543
[0.00443] [0.00500] [0.00377]
In(R&D stocky.1) 0.00159***  0.000915  0.00168**
[0.000578]  [0.000874] [0.000824]
(Export/Sales) ;1 0.0509%**  0,0794%**  (,0403***

[0.0124] [0.0132] [0.0137]

Foreign ownership ratio,.;  0.0367*** 0.0251* 0.0170*
[0.0125] [0.0151] [0.0103]

In(Age,) 0.00398 0.011 0.0435%**

[0.0123] [0.0115] [0.00796]

Observations 87,922 71,632 113,944
Adj. R-sq. 0.252 0.265 0.275
TP 77— 2 R—2 & [RZEEEEARE] 1< X FFHFE
I EENRHEGRT, TR COMEFHCIIERE L I - EX I —-REEN D, BE L
TV 7 AR — XN T-afE e * p<0.1, ** p<0.05, and *** p<0.01.

4.2. AEHEDORE

R E TOOMTIE. BERSNR - EERBHER 28 U T, Al Hifvhazs & 41 o BT 7«
MEADBEET 2 2 kR LTze LD L, 2D OFRERIT TR - A BRI ER 2 4 <
Tk Y., Al BB OHIRICRED EEMED & D X 5 RIGHIGHEEREZ 72 £ 5 o n
TETAICH S I LTk,

AREClE, Al BiibaZg & A ENOBRZHEE 3 2 BRic A U 2 WAETEDRIEIC O W
THRETT %, 7272 L. AfeoHIE, Al &fﬁﬁ%ﬂ%@ﬁ%?j}%%lﬁi% (e 971 R AP P G = @i
<L AL BUliAFE 217 5 RESBARIRICE D X 5 BRAEEEDEFAHN AN X — v 2R T h %,
AIREZR IR Y WA ICEE L OO L2ICT 2 2 L IChdm%, HOrLOMHHL TEE
|28

AT FABAFEICBA L Tid, Pl E b U To=MEHOWNEELEZ NS,

o, AR ORFAZE 7 AR EE K HECREERE ) & v o 72 BLIIARE 2 FRIE 23, AL #%
fiBrFE & AEEETE DT ICFEEE L T\ 2 ATREMETH % (unobserved heterogeneity),
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FAC, FEROMEMGECAEEM Y 2 v 725, Al Bl 0 B IRRGE 2 NAERICEEFE L
TV A[HEM:TH % (selection on expected productivity),

H=io, AREOEANRIE M B it L DRGSR A, AL HABAZE & AR R O W7 %
HEL T bafElETd % (technological endogeneity).

AFETlE, 2O DHNAEMEICH L TH—-DFETERICHLST 20 CTldka | B 2
DONEMIT L TR 2R 2 B ICER L, R om@Et: & B e iR EoE RGeS
%,

4.2.1 BEERNRHEE

9. REEER S L OCFEENR L EOHEEHC X | BEEE ORRIAL 2Rt S X
O~2ufyixvayr7%avira—L35, ZRITXY, Al HiliBIR & EFEEORIRA,
M OEF 1 72 BEPEIC X - TEMPNICAE L Cuw 2 [ REME 2 B3 5, mifili £ ¢ CHEE
IR EAN T L LT b 720, RERAFOBIMTE 2V EENE L MBI
MG L TE 7=,

7272 L. BT v Rl oo NAMED Al BIERFHTE & 22D TFP Ot % b
b LT aaRetkld&ks, 2 Cld. ZONEMEREICNLT 2720, o0 7EEZ W
THER 21T 9,

4.2.2. IPW #fi1E & B2y ¥ X — v OREGEE

KIT, Al HEANFAFEZE & IERIFERZE DO ICTHATE T 2 BUAI AT RE 708N 4 7 XTIt % 72
% Inverse Probability Weighting (IPW) % F\ 7251217 95 . BARMICIE, S drHARE o]
WK IC BT 2 REOHAMA — + 7+ ) A LR DHERFEE) 22 &% v TR AT
BN ZIT O MRZHE L, 20U 2 EHAL LTHWS Z LT, 7 Vv— 7O A fE
HxEED W5,

#1311, 2O IPWHIIEZEL 72 E<. Al EFAFE D iR IC 1) 2 BZEAREME OB EHY
NRA—VERLTDDTH S, HEHHERL» O, Al HifAFAZE I, BEARICAEENED L
A3 577, BAER ORI — R 2 B EHE T 385 s b, 2 DB AR T 1. B
BArsE ATl S R - FEOEE A K L T 2 A[REE R D 5, T b b, Al HffBHF It
b MR DR 7 0 XA EE O BB L eI E O R 25HED © 1L 2 BRI B0
T, —FRICEEEPMET T2 L W RTch 5, & D32 — %, Brynjolfsson, Rock, and
Syverson (2019) &3 % [Productivity J-Curve| O&E 2 /5 L B EHEWTH 5,

—Ji T, ZOBAFOEEMAKT 12, EEMED KRR T L 72325 AL BANHHTE %58
RU ="M, §72b B selection on expected productivity % Kt L T\ 3 A[HEME & b 4
HTH 2, 7272 L, RFROHFHERD A2, T b D DR % HEHHICHAREIC X B3 5
TEIENEECTH B, LA L. Thid AL BARBHFE D3 K D AR RETE BN & B ICHE F Do W 7281
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RTH Y, FARRICFEI ZRREEZFE > TnE L2 RTHDOTH 5,

13 IPW Ht3tic X 2 Al BhEdsF & A= et

Panel (a)
Dep.var.: In(TFP,) 1) (2) (3)
In(cum. #Al patent ;) -0.0281*
[0.0148]
In(cum. #Al citation;.,) -0.0210**
[0.00874]
In(cum. #Al byear-citation,.1) -0.0297**
[0.0133]
Post-Al-2000 0.00311 0.00798 0.00827
[0.00904] [0.00850] [0.00916]
In(cum. #Al patent ,.;) X post-Al-2000 0.0313**
[0.0123]
In(cum. #Al citation,_;) X post-Al-2000 0.0176**
[0.00760]
In(cum. #Al byear-citation,;) X post-Al-2000 0.0262**
[0.0127]
In(cum. #non-Al patent ;) 0.00488
[0.00883]
In(cum. #non-Al citation;_;) 0.00826
[0.00721]
In(cum. #non-Al byear-citation,.;) 0.00778
[0.00615]
In(#employee,.;) -0.0197 -0.0199 -0.0202
[0.0130] [0.0142] [0.0140]
In(R&D stock;.1) -0.00163 -0.00157 -0.0016
[0.00150] [0.00147] [0.00148]
(Export/Sales) ;. 0.0665** 0.0673** 0.0666**
[0.0271] [0.0271] [0.0272]
Foreign ownership ratio; ; 0.0405***  0.0418*** 0.0417***
[0.0148] [0.0150] [0.0149]
In(Age,) 0.0521 0.0511 0.0506

[0.0515] [0.0522] [0.0524]

Observations 102,116 102,116 102,116
Adj. R-sq. 0.305 0.305 0.305

Panel (b)
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Al treat=1 (1) 2)

Similarity with average Al-firmggs -1.002%** -2.017%**
[0.181] (0.0467]
(Similarity with average Al-firmyges)? -0.932%**
[0.160]
In(#employee ;905) 0.420%*** 0.417***
[0.0150] [0.0150]
In(R&D stock ;g95) 0.128*** 0.129***
[0.00773]  [0.00773]
In(Age;) -0.140%** -0.130***

[0.0322] (0.0323]

Observations 127,232 127,232
Pseudo R-sq. 0.217 0.217

HEL TP 77— 2 R_R—2 & [REEBEEATE] 1 X 0 EFHERK,
HEIPW IS X B2 HEET, T RXCOMEFHCIIEEL I - FEX I -G EN5, BFELR
NT T T AR — I NIEMERERE, * p<0.1, ** p<0.05, and *** p<0.01.

4.2.3 Btk IC X 2 HlIE

BRI, RZE ORI I it 2 O HIGRE S AL BANBAFE & A EERR O BT I8
LCWw 2 A[REMEICRIG T 2 729, 1995 FERFm 0 Al Fraf A O Eiffi R — + 7
V& & OEAMAGEEE %2 72 #5217 5 o BARRICIE, Befiiansett & FEER RO
FEHZa v tr—V$ 5 2T, REOREMAFHEICRER S 2 WAEMEZEM T 2,

K14 IWWREINDE XS IC, ZOMIEZRITo 25GTH . ALEANRFE & AEEEORICIZIED
BIfRMERR T L5, C DAEHRIL. Al £ COHERHER 2. FrE O EAN 7 B Ic R b L 72 3¢ D
ORI L > THEI SN T3 DT TIIARWI EZREBL T2,

K14 BARRREEENEIC X 2 AL BERrET & AR PENE

23



Dep.var.: In(TFP,) (1) (2) (3)

In(cum. #Al patent ;) 0.0151%** 0.0139%**
[0.00512] [0.00517]

In(cum. #non-Al patent;_;) 0.00638** 0.00543*
[0.00313]  [0.00317]

In(#employee;.1) -0.0139***  -0.0147***  -0.0149***
[0.00361]  [0.00364]  [0.00364]

In(R&D stock;.;) 0.000728 0.00079 0.000734
[0.000495] [0.000496]  [0.000495]

(Export/Sales);, 0.0464***  0.0455***  (.0455***

[0.00995] [0.00995] [0.00993]

Foreign ownership ratio;; 0.0220** 0.0230** 0.0220**
[0.00944]  [0.00946]  [0.00944]

In(Age;) 0.0638***  0.0621***  0.0620***
[0.00987] [0.00985] (0.00984]

Observations 140,081 140,081 140,081
Adj. R-sq. 0.303 0.303 0.303

Note. All estimations include an interaction term between technological
similarity, defined as the technological distance between the average
patent portfolio by technology category of Al patent applicants from 1993
to 1995 and the patent portfolio of the firm, and year fixed effect dummy
variables. The technology classification is based on the IPC technology
classification.

il TP 7 — 2 R — 2 & [REEBIEAGRA ) 1 X b HFEE
H AL RLTY T AR — X Wz AREHERR A, * p<0.1, ** p<0.05, and ***
p<0.01.

LAED S H 6 AfaDf ik, EEONEEICEKEL 28Rk 27 7u—F O T Thiffa
—HLTBHEIN, L fERINDG, 720, RO WTIE AL HAvhaFE O k# 7 K A)
REFA T 2 b 0TI, Al EINBHFEAMIE D EEN & 2 OB)AZLIc & D X 5 Ik
POV TWE %2 bICHL 2ICT 2D TH S,

4.3. HBFE~DEE

# 15 13 Al BIERT & ¥ B ORGRERZb0Th 5, FEMRMEI0ET L (1)
ICKAuE, Al BIERET 2% CH L Cu 2 I EIEEBRRIINT 2, 72720, WEEEBK
ICIIERRAEE B 7r CIEHE - EREBUARE TN 2 -0, [hERHEAATE] CIREEXE
BaestEREE cbMWoTHh, 7 (2) TIHELERRIRE C OB OB b i
WT&E 5, ET7 0 (5) TEI—ERFMOMEE. =7V (7) TITBERRBHE cOIEMH
B - ER B DA OMES OISR TE 2, Al Fili0E AT X 2 578755 0 ) 13 HER
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T&R\, ¥/, INLDAT I 22RO EEFTR L OEEGTHL L (ET L (8) —F
7N (12)), HERZRIZ RV, b ofRix. Al BB ECld R < 2 X 7 (task
reorganization) %8 U CEMAME 2 2L X2 2% L\ Bessen (2019) DOi&im & AN TH
%,

72, RS %E, WEEEZa Y b - T3 200 FETIToTASZ L, #ERIZEE
BAFRLCTHZ, ZHICHZ, R&D EEEOBPAEICHZ 2#5H8d H 0. B - W%t
M OFmAXFAVEOLMERP EFT L 2R%T 5, 2hix, Al OEARAEAR L
FTHARBRICHE L ZE®T 2L L LCHETE 3,

215 Al BEEERRET & 5718

In(#employe In(#H- In(#R&D- IN(#MFG.- In(#service- In(#temp- In(#temp-H-
e) employee) employee) employee) employee) employee) employee)
(1) 2) (3) (4) (5) (6) (7)
In(cum. #Al patent ,.;) 0.0389***  0.0410%** 0.0521 -0.0117 0.0510%** -0.0369 0.325%**

[0.0108] [0.0113] [0.0378] [0.0329] [0.0160] [0.0505] [0.0452]
In(cum. #non-Al patent;.;) 0.0746***  0.0792***  0.0761***  0.0682***  0.0950*** -0.00174 0.0286
[0.00518] [0.00801] [0.0150] [0.0137] [0.00768] [0.0140] [0.0198]

In(TFP.1) -0.0390***  -0.00623 0.0282 -0.0101 -0.0923***  0.127*** -0.158***
[0.0110] [0.0106] [0.0245] [0.0253] [0.0172] [0.0402] [0.0303]

In(R&D stock.1) 0.0348***  0.0238*** 0.121%** 0.0476***  0.0503*** -0.00066 0.0211***
[0.00158] [0.00173] [0.00469] [0.00418] [0.00259] [0.00577] [0.00488]
(Export/Sales); 0.0732*** 0.0472** 0.242%** 0.105** 0.170%** 0.145%* 0.0576
[0.0178] [0.0186] [0.0588] [0.0486] [0.0298] [0.0653] [0.0530]

In(Age,) 0.246%** 0.192%** -0.0223 0.0634* 0.238%** 0.06 0.260%**

[0.0173] [0.0227] [0.0376] [0.0334] [0.0254] [0.0514] [0.0582]

Observations 276,808 154,118 276,808 276,808 276,808 98,399 154,123
Adj. R-sq. 0.078 0.054 0.026 0.042 0.039 0.031 0.083

HEL TP 77— 2 R_R—2 & [REEEEHEATE] 1< X 0 EFHER,
o EERMEE, TRCOMEHTIIEELI - LEXI-PETNE, BFEL L
TV 7 AR — I N7 * p<0.1, ** p<0.05, and *** p<0.01.
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#R&D- #MFG.-  #service- #temp- #temp-H-

employee employee/#e employee/#e employee/#e employee/#

/#employee mployee  mployee mployee  H-employee
8 9) (10) (11) (12)
In(cum. #Al patent ,_;) 0.00303 -0.00606 0.00858** -0.00871 0.00235
[0.00225] [0.00447] [0.00418] [0.0111] [0.00205]
In(cum. #non-Al patent;_;) 0.0014 -0.00324* 0.00244 -0.00129 -0.00299*
[0.000862] [0.00183] [0.00179] [0.00136] [0.00158]
In(TFP,.1) 0.00394** 0.00367 -0.0192%**  0.0382***  -0.0241***
[0.00156] [0.00348] [0.00396] [0.0126] [0.00281]
In(R&D stock;.1) 0.00350***  -0.000885* 0.00217*** 0.00177  -0.000777**
[0.000229] [0.000524] [0.000518] [0.00231] [0.000387]
(Export/Sales), 0.0128*** -0.0149** 0.0205*** 0.00177 -0.000112
[0.00406] [0.00759] [0.00730] [0.00460] [0.00384]
In(Age,) -0.00616**  0.000317 0.00144 0.0000566 -0.00125

[0.00257] [0.00458] [0.00521] [0.00603] [0.00506]

Observations 276,808 276,808 276,808 98,399 154,118
Adj. R-sq. 0.008 0.026 0.022 0.008 0.039

M P 7 — 2 _—2 & [REEBEARAE] 1 XY FEFR.
I EERNRMEEE, TR COWFHCIIEEX I - FEX I - EEN D, BEL
TV 7 AX— I N7 EEEERERR A, * p<0.1, ** p<0.05, and *** p<0.01.

KI5 N0 EER 13 & 14 @ X 5 cWAEMICHIGS 200 H (Appendix A3,
Ad) HiTo7z, FEREIMAFRLCTH S,

44, ©VRRITIN—T

Bt TEtA . EVAZIA—TICBLTWARER. ALY AR —T I
LT3 ¥ Al B#ER S, & 2 et — N — %321 2 e E v, & 2Tk, [
EEBEAPFE] oBStBERE VT, vV ARV —F 2L o Al BERF AR %2
ko, Hito Al BIERFHEOFEE 23y bu—L L7725 2T, ZOWELXRL, 16D
WRE2R2 L, Al BERFFOLS, EVARITN—T DA NI — =% iOE ot

(Partly-owned, PO) THETH 2 Z L PHERTE 3, TN & 3B, JE AL RIS
212t (Wholly-owned, WO) 2FETH 5%,

K16 AIBHERRFE A X7 —7
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Dep.var.: In(TFP,) (1) (2) 3)

In(cum. #Al patent ;1) 0.0138***  0.0135***  (.0135***
[0.00427]  [0.00427]  [0.00427]
In(cum. #Al patent of biz.group ;) 0.00107
[0.00138]
In(cum. #Al patent of biz.group ;1) X PO 0.00481**  0.00424**
[0.00189] [0.00192]
In(cum. #Al patent of biz.group ;.1) X WO -0.00159 -0.000941
[0.00164] [0.00164]
In(cum. #Al patent of biz.group ;.1) X HQ -0.0264* -0.0263*
[0.0147] [0.0147]
In(cum. #non-Al patent;_;) 0.00367**  0.00370**  0.00371**
[0.00158]  [0.00158]  [0.00158]
In(cum. #non-Al patent of biz.group ;1) 0.00114***
[0.000440]
In(cum. #non-Al patent of biz.group ;.1) X PO -0.00037 0.000277
[0.000528]  [0.000605]
In(cum. #non-Al patent of biz.group ;.1) x WO 0.00223***  0.00163***
[0.000536]  [0.000564]
In(cum. #non-Al patent of biz.group ,.1) X HQ 0.0045 0.00446
[0.00300] [0.00299]
PO (partly owned) -0.00258
[0.00335]
WO (wholly owned) 0.00629*
[0.00328]
HQ (headquarter) 0.00113
[0.00186]
In(#employee; ;) -0.0198***  -0.0197***  -0.0198***
[0.00247] [0.00247] [0.00247]
In(R&D stock;.1) 0.000968**  0.000994**  0.000992**
[0.000403] [0.000405]  [0.000405]
(Export/Sales), 0.0586***  0.0588***  (0.0589***
[0.00761]  [0.00763]  [0.00763]
Foreign ownership ratio;.; 0.0302***  0.0309***  0.0307***
[0.00738]  [0.00739]  [0.00738]
In(Age,) 0.0315***  0.0313***  (0.0311***

[0.00536] [0.00536] [0.00535]

Observations 273,498 272,738 272,738
Adj. R-sq. 0.261 0.262 0.262

HEL TP 77— 2 R_R—2 & [RGB 1 X EFHERK,
o EERMEE, TRCOMEHTIIEELI - LELXI-PETNE, BFEL L
TV T AR — I N7 * p<0.1, ** p<0.05, and *** p<0.01.

4.5. Al L REDOREE
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AL Hffi e YA RTF ¥ v 2% ILS, BEOH - B RERT 2, K 17 13, Al BEREF
HIFA R E o724t - BEAIEME Y oG E Rz boTh 2, £ 17-a, €T
(1) 13, ENOTFEEoRss 285610 1 % & 22858 2 a2 8 L L C & E#h A
HERToMRTH B, Al HFHE e ENTo A4 - BESH 2 8N i3 E R BEFR
R CTE v, L L, Tt BESHEmoEz AcnwsR17-bE74 (1) THAEE
HEADMBENHRTE S, —H, £17T-aEFA (2) 2R3 &, Al BhEEFHEMNEIR Y
A COFRTOREMIARICHA N, ZomKd Ao (RK17-bET L (2)),
COMFINLHERMEER T o TR TE 2 T2E0HMN - AT VHEETH S,

—75. F&t - BEAHoRY R TWwER1TDETL (3) & (4) OFERIF, ALK
HFEAER IR Tt zBb 2, ZoMb %<k,

* 17-a Al BLEFFRT & 2t - Bl St o8 - A

1 if the number>0

new entry exit
domestic overseas domestic overseas
(1) (2) (3) (4)
In(cum. #Al patent ,.,) -0.0106 -0.0226***  0.0380*** 0.0633***

[0.00778] [0.00815] [0.00750]  [0.00748]
In(cum. #non-Al patent,_;) 0.000288 0.00107 0.00726***  0.00663***
[0.00265] [0.00254] [0.00252]  [0.00217]

In(TFP;.1) 0.0166***  0.0141***  -0.0210*** -0.0168***
[0.00526] [0.00462] [0.00529]  [0.00396]

In(#employee; ;) 0.0148***  0.0106*** 0.00599*  0.00802***
[0.00350] [0.00284] [0.00329]  [0.00253]

In(R&D stock;.;) 0.0006 0.00159 0.000677 0.0000138
[0.000999]  [0.000987] [0.00104] [0.000993]
(Export/Sales) ;1 0.00813 -0.0238** 0.00719 0.0167*
[0.00955] [0.0107] [0.00881]  [0.00929]
Foreign ownership ratio;.; 0.0104 -0.0153 0.0192** 0.0210**
[0.00884] [0.0101] [0.00972]  [0.00820]

In(Age;) -0.0165** -0.00289 -0.00872 -0.0286***

[0.00770] [0.00706] [0.00649]  [0.00573]

Observations 195,137 195,137 195,137 195,137
Adj. R-sq. 0.001 0.007 0.019 0.014

HEL TP 7 — 2 R_R—2 & [RGB 1< X 0 EFHERK,
o EERMEE, TRCOMEHTIIEELI - LELXI-PETINE, BFELL
TV T AR — I N7 * p<0.1, ** p<0.05, and *** p<0.01.
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#* 17-b Al BERET & 21t - BdE Rt RN

In(hnumber)
new entry exit
domestic overseas domestic overseas
(1 (2) 3) (4)
In(cum. #Al patent ;1) -0.0198** -0.0260** 0.0506*** 0.0983***

[0.00929] [0.0124] [0.00970] [0.0129]
In(cum. #non-Al patent;.;) 0.000482 0.00156 0.00620** 0.00243
[0.00262] [0.00250] [0.00265] [0.00266]

In(TFP,.1) 0.0128**  0.0169%**  -0.0281***  -0.0242%**
[0.00553]  [0.00574]  [0.00648]  [0.00763]
In(#employee;.;) 0.0145*%*  0,0116%%*  0.0102**  0.0137***
[0.00378]  [0.00354]  [0.00414]  [0.00377]
In(R&D stock ;) 0.00022 0.0017 0.000904 0.00136
[0.00112]  [0.00127]  [0.00135]  [0.00189]
(Export/Sales);., 0.00602 -0.0178 0.00962 0.0127
[0.00971] [0.0122] [0.0106] [0.0123]
Foreign ownership ratio;; 0.0145 -0.00284 0.0197* 0.0282**
[0.00982] [0.0113] [0.0105] [0.0110]
In(Age,) -0.0143* -0.00592  -0.0140%*  -0.0464***

[0.00739] [0.00845] [0.00653]  [0.00778]

Observations 195,137 195,137 195,137 195,137
Adj. R-sq. 0.001 0.006 0.021 0.018

Ml P 7 — 2 _—2 & [REEBEATA] 1 XY FEFR.
I EERNRMEEE, TR COHFHCIIAEEX I - FEX I —RHEND, BELL
TV 7 AX— I N7 EEERER A, * p<0.1, ** p<0.05, and *** p<0.01.

4.6. EXDOXAF IX L

INETOONTIE. Al EINBAFESZENEE O EEN:. Jr8hE. MR C 5 2 2 E
AL CE 72, AKEITIE, 2hODREL VOB RERL 2R LT, EFE2KD
BEWEZA FIRLBRED XS I L T2 22 REET 5,

FEEL RNV TOEELELAF I XL Al i OBERZMAES 5 729, Olley and
Pakes (1996) 1CHD < EEMWENMRIMN %1T o 7o BEMITIE, FEE - FHEXITB VT,
WEQEFENE (TFP) ity =7 (Fe L) omE P %, HFEE L LoEIHIC Y
L. $%BE% [HES%E (reallocation effect) | & L CERL 7=, TOLNEIHEIZ, &4E
FEVERER IV REARTE Y 272 HOTW3I13 8 RECAY, EXNTOY = 7THES
DIEFKE (ThbHBEVAR - X4 FIXL) 2RTIEFTH 5,

KIT, T OFBIINE L EZERN O Al BABAFESR (Al BhERiir 2 A3 5 h¥E0EIE) Lo
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B % 507 L 726550, AL BEATBISR o 1550 0.0765 (1=13.67, p<0.001) & 79 . JEEic
BN IEDOMHBI MR S 7z, T huld. Al BEli o Lot eIz & AREED m VR~
DGy = TERDBHETL T0DE I L2 BRT 5, Stz i, Al ST HIChZE
WERDAEEEMER Ex b 72 & 97210 T | FEENDOEIRFECT A /1 = X L &5t L, ZhEK
BAERTSY = 7 2IKT 2 TEIHAS (dynamic reallocation) | % g L T\ % A[HE
DD 5,

CORERIT. Al P EEMEOFIZIENE (static efficiency) Tlx7x <. BFEMEEN:
(dynamic efficiency) ZH U CRIFKFEICHFG T LI L2 REBT2H0TH 5, $4abb,
Al AR HE D & & T, EERRITE T 25T & ALGENIEE (creative destruction)
DIEE Y, AEEOEVWREN L VL DG =T 2 G35 2 & CERTFEHOAENE

PHL EFSNE e nI AR XL BEEEL TWwW3 LERT 3,
Z D Filx. Brynjolfsson, Rock, and Syverson (2019) 3 igfiiL 7= [4EEM ] H—7
(Productivity J-Curve) | K& & BEAWTH b . Al O K3 RIAW ISR 20k 0 4t £
AFIXL%ZEmDLITATEHL TS 2H 1T 5, 61X, FEEND Al D% K &
Blorshihz, REMLEXETHR LD DTH 5,

6 AL & AR
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AIEREFERAHR G0O_BBELS - RAARES) AIER EBRSDR (B0_KHY—EXZE)
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5. fam

AWFgElx, Al BIERRFZ IRt & L. HARMBZEIC KT 2 Al BB EEE, 2EAM
B RO PICHEERERDE VAR - FAFIXLLEEDIIICHBRL TV I 2%, REL N
LB X UEZEL D55 b UHRNICHRET L 72,

1, AL ERAF 217 9 3. P RIAMICE WA ENKEZ R I EHA MR S i,
—75C. Al HiFAFE O BRI IC 1T R 7R B FE AR T % £ 5 B s 2 — v B S
%, TR — T BRI HE D PRSR - SREOERE 2 I L T\ B A[RETEDS H 5 — 7 T,
AFEME DALY A HATFAFE OFIUCTZZE L T 2 A[HEE & AN TH V. AFEDOHHT2
SiliE AWM ICXA T2 Z L IIRHETH B, 7277 L. Al FABHFR S O EEEE)F & %
BICH 20w w3 rlid, HBOHEFEZE L B L T I i,

BT, AW, AL BT O R A MBER TR Tld R L ZHL AT L7z, Al
FAliBESE & A O IEDBRIZ, b &b L EEEKENEHEECHEO K E WiEicE
WT X DB B I NS —J7. BEEOER AR/ NI T 1T 2 O BR IZ R 155
Vo ZORERIT. AL EffiS B CAEEEEL EF L wo X b T2 ANE
A, FHAREE ) & v o 2R ER EFE OO S E OB ERET 2 E 2o L 2B
LCTWwd, 37xbb, Al BANHFEORFIZNR L, BEOVIASA L REMEICK % K7
LTWw3,

=T, AR (X o FrfE S 3 X ORI & 282 cBE L < v 5, AT Bififihd
RAFE T RERZKE QDT 2 M IR S ik w—F T, @A F L57EE O LR
FRI MR ALND, F. TRAEPED T 2B I, Al EifishEoF
E R I T o Tl <. FEOER & Erh RS O FfF 22 L T\ 2 7lHE
BRI NG,

BV, EERL LD CliE. Al BAliFAFE DRSS AR~ DS 2 = 7 Hiid
SERBEELCWA T EATERI N, T OREERIT. Al BB R o BT % @
U, EENOHERE S L HFmE 22 ®, €V R - A F IXDICHELRITLT
WA AREEER R LTS,
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WU T, AR, AL BRI RCOMEICHFERFELE 220 Tlr AL, ©
EOEENKERLHBLE o ZEBEEZE L T, ZORFNZIEIENE 2 2R LT
%o Al [ZHi 7 2 EEEMER FHEAT i 7 <. DO MBS -CEEN O BIRFHE D 2 N &
LT, HEARFDOE VAR - X4 FIXL%ERTI2EELRERTH S, 1272L. Koy
B AT Bl FE o RIS AN R % B S A 9 2 b D Tld e <. S5 X 0 38w 3RB1 e % A
W ZE L T, Al L RERENOMHAEHZ I LIS 2 2 L ko b g,

AIFFEOFER I, HARICE T 2 ATBGRB X WEEBKRE2E 2 5 LT, W opDHEER
BRERO,

o, Al FffiBAR N R Eo A2 HIE LCEHE L3 N & Tl v,
KRGO HIRT X 51T, Al BANBAZE (L8 AR ICFEEE 2 tF v, Do MMEE L F
ER—F 7+ )V AOFREERICHEEL WS, CofizEzs e, Al HEOMEEH
HIR 72 ORFEEE D A CRHIli 3 2 2 & 1%, AT Bl DREF Y EF 2 @/ il 5 2 Al REME DS & 5,

Fac, Al BfiFAFE 2 E T 2 BEE X, WIERFE SRS EAMPIC & % 53, Mk
TP HEES OIS 3 o 2t DI &0 2 afEN R ikEts ko bz, BRIz, 7
— XA ED 7 0 AHKEH AMEBCE ICHE S HIELRY - R A 2 A9 5 2 L A8,
Al B oBER s R 2R E M3 EcEEL 2 5,

F=ic, Al BAfiFAFRE O ER I FEEN O EFRHFA T LSOV T W HEE 22 L.,
FBER-CREMEOBAE D L b ATBORZNE DT 2 BE D 5, Al Fiffi 3@ A A o
REZZRML T2 —J7C, GEEO L B DR 2 5 FIREVEDR B 2 70| BB
OEE ZERIICE=2 ) v T3 L BNEETH B,

P bzEsEz 5 e ALEMFARZHAARFO VA 2 X4 F I X L0 LFHIE L.
Hfibazs. AR, SAFBOR A ICBAIICEHKGTT 5 2 L2, SHBOBOKE L L CE
HThb,

SBROBE L LT, Al BB ZS A - BIBEB)FPMRE SV — THOHGHA LA —

N—lH5 2 32 X510 L. Al BURS® T —XBEEXRHARFOE Y A X « B4 F 3
ALZEDEIICHADTFE20ZHLPICTEILTH D,
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Appendix

Al. AT BT 0 BEZEFI HE R

K AL 3, AT BEERFET & 3l & N7 Fedf a2 M L 72 R D ESE I i - T, 2015—2020
OB S N RRHE e AT BIERRFHIER . Al BRER PO KR E 3 THR72DDTH
2, EWMI - RENRD L, FHEH - - v 2. ABEEY - FMfES. EXA
AR, Bt - RN EREE R &<,

KA1 Al BHERFFF R D FEZER 5340 (2015 — 2020 4F)

EEEENHE BRI AIRDERRE ] HEBRF S AIRDERRE
80_[EWY — & R 51,575 3,967 54 RE - Ef5& 2,738 19
37_FEHHA - - RBHE 142,629 1,264  34_ZOfbOEEER 9,356 15
50_BEEEAS - RATESR 118,245 1,109 6 ZERKS 1,477 12
42_FEEABSEMEE 55,059 1,017 81 Mtk - HFE - XFEHRAIEE 102 12
48_BFFEM - ATEEE 36,634 940  B9_/NFEE 852 9
68_#N55E 76,210 861 13 MiMEELR (LZMIMERR <) 7,138 8
36_4F FE P 47,113 853 88 EBAMMEE%E 464 8
38_% Dt D HEFE A 36,672 753 15 /%L AR - ARER - ANIAR 7,401 7
41 ZDOMEFER - T/ R 77,611 743 23 _FHEA 1,387 7
90_% DD EEFHY — R 14,326 607 25 H5R-HT7RET 3,537 7
49_BHE (BBEEEFED) 44,851 289 10_Akkt 2,615 6
44_BFIGAEE - BRAHAIR 4,132 239 30_% DitbD#kER 676 5
43 REFAEF - BXMHEER 16,542 227 17_{vZpEst 2,971 3
29_%ksk - A8 20,708 219 28 T DDEE - tHREA 2,986 2
51_% O fth D 8% PR 13,670 207 T_KEERS 149 2
47_BIEes 18,092 203 24 _RREG 639 1
52_FNRIZE 17,838 177 62_EokE#E 36 1
86_HFFTHEET 6,922 172 65_BEZE4piLiE 90 1
19 B PR RS 41,537 150 74 Z DB - We 19 1
60_BRE 4,755 139 77 _EBRARY—bERE 49 1
45 _Z oD BRI 13,361 127 79_RukE 27 1
35_ 13 A PR 18,650 118 85 TEppE#E 48 1
78_iBI5ZE 1,398 89 98 ZDfOIBEAY —ER 37 1
59 Z Dfth DEIE T8 12,087 87 1 g 11 0
56_ L8 14,715 81 11 fAl - AHEER 84 0
22_(bFmA B 29,016 75 3_ME 0 0
39_HeRslisE 2,306 70 4 mE 1 0
61_7 R - B 3,119 66 5 §hZE 20 0
32_ESEEMIES 16,452 58 53 &t - KELT 584 0
21 EESR 7,388 48 BT RE - MERG - BL 13 0
9_Z Db DB 7,533 47 T1EBERE 2 0
66 _FEEEZE 2,692 42 76_TBA%E 0 0
33 2% - EEASEES 8,682 38 8 fEE - &M 270 0
55_ 75 RF v o ELE 26,741 26 82 %EhE 116 0
89 _HENEE(HE, BEE 3,702 23 93 [EE - RiEELE 10 0
26_t AR Xy MES 2,249 21 96 HRmkE 24 0
87 _JLh& 229 20 97 % - BR - EB - BB 103 0
31k BRI - R 6,766 19 99 £8#IF&k 0 0
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A2. Al BEEERF OH WL HE & A2 e

Al BRI ORI HEIC X 23 & O B FEM OBIR & 5, & A2 13, Al BIEREF 0
FIWTELHECT H B category A, B, C IC X o TR I - Fat 0 A HIEM R & R D B RETED
BIfRE T L 7= Cch 5, £ (1) D category A, D F Y Hiffir4H GO6N iICi%H4 4 5
FWAD, EFENERDBOEBREAL TV EEZOLNS, £z, F—T — FIC X 25515
BT X o T S N7z R OB FEM E AR RBRICH 5 Z L RS N D,
—J7. FEM B I X o TR & 2 MR 1IN AR R BR R TR
R\,

K A2 AT BLERFET O R HE & AR PEE

Dep.var.: In(TFP,) (1) 2) (3)
In(cum. #Al patent cat.A ;) 0.0162**
[0.00668]
In(cum. #Al patent cat.B ;1) 0.00839
[0.00580]
In(cum. #Al patent cat.C ;) 0.0136***
[0.00440]
In(cum. #non-Al patent,_;) 0.00419***  0.00426***  0.00398**
[0.00156] [0.00157] [0.00157]
In(#employee, ;) -0.0195%*%*  -0.0195***  -0.0195%**
[0.00247] [0.00247] [0.00247]
In(R&D stock;.1) 0.000962**  0.000982** 0.000966**
[0.000404]  [0.000404] [0.000404]
(Export/Sales) ;. 0.0592***  0.0591***  0.0589***
[0.00761] [0.00762] [0.00761]
Foreign ownership ratio;; 0.0295*** 0.0297*** 0.0292***
[0.00739] [0.00739] [0.00739]
In(Age,) 0.0317%** 0.0317%** 0.0317%**

[0.00536] [0.00536] [0.00536]

Observations 273,498 273,498 273,498
Adj. R-saq. 0.261 0.261 0.261

Ml P 7 — 2 _—2 & [REEHEARA] 1 XY FEFR.
I EERRMEEN, TRCOHEFHTIIEEL I - FEX I —DEENL, BEL L
TV 7 AX— I N7 EBEERER A, * p<0.1, ** p<0.05, and *** p<0.01.
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A3. HEHZav ru—n L#E (1)

. #R&D- #MFG.-  #service- #temp- #temp-H-
In(#employe In(#H- In(#R&D- IN(#MFG.- In(#service- In(#temp- In(#temp-H-
e) employee) employee) employee) employee) employee) employee) employee  employee/fie employee/fie employee/fie employee/#
/#employee  mployee  mployee mployee  H-employee
(1) (2) (3) (4) (5) (6) (7 (8) (9) (10) (11) (12)
In(cum. #Al patent ;1) 0.0410% 0.0628** -0.0609 0.0227 0.0519 -0.144 0.269** -0.00292 0.00259 0.00809 -0.0157 0.00985
[0.0215] [0.0313] [0.0785] [0.107] [0.0394] [0.0926] [0.120] [0.00588] [0.00966] [0.0106] [0.0136] [0.00626]
Post-Al-2000 0.0344** 0.0439*** -0.0377 -0.018 0.0403* 0.11 -0.143** 0.00111 -0.000332 0.00461 -0.0308 -0.00823***
[0.0148] [0.0142] [0.0538] [0.0487] [0.0235] [0.0820] [0.0585] [0.00339] [0.00614] [0.00657] [0.0262] [0.00315]
In(cum. #Al patent ;1) -0.0168 -0.0401 0.125* -0.0254 -0.0183 0.0578 0.115 0.00523 -0.00817 -0.00152 0.0198 -0.00375
x post-Al-2000  [0.0195] [0.0297] [0.0684] [0.103] [0.0361] [0.0905] [0.115] [0.00543] [0.00836] [0.00981] [0.0136] [0.00599]
In(cum. #non-Al patent;.;) 0.0742%** 0.0784*** 0.0768*** 0.0683*** 0.0945%** -0.00254 0.0312 0.0014 -0.00326* 0.00239 -0.000951 -0.00288*
[0.00517] [0.00801] [0.0150] [0.0137] [0.00769] [0.0139] [0.0198] [0.000863] [0.00183] [0.00178] [0.00127] [0.00158]
In(TFP 1) -0.0389*** -0.00616 0.0275 -0.00994 -0.0922%** 0.127*** -0.158%** 0.00392** 0.00372 -0.0192***  0.0381***  -0.0241%***
[0.0110] [0.0106] [0.0245] [0.0252] [0.0172] [0.0402] [0.0303] [0.00156] [0.00348] [0.00396] [0.0126] [0.00280]
In(R&D stock;.;) 0.0348*** 0.0237*** 0.121%** 0.0476%** 0.0502*** -0.000817 0.0214***  0.00349***  -0.000880* 0.00216*** 0.00179 -0.000762**
[0.00158] [0.00173] [0.00469] [0.00417] [0.00259] [0.00577] [0.00487] [0.000229] [0.000524] [0.000518] [0.00233] [0.000387]
(Export/Sales) 1 0.0731*** 0.0469** 0.241%** 0.106** 0.170*** 0.144** 0.0588 0.0128*** -0.0149** 0.0204*** 0.00156 -0.0000562
[0.0178] [0.0186] [0.0588] [0.0486] [0.0298] [0.0652] [0.0529] [0.00406] [0.00759] [0.00729] [0.00456] [0.00383]
In(Age,) 0.246*** 0.192%** -0.0211 0.0635* 0.238*** 0.0585 0.262*** -0.00615** 0.000278 0.00137 0.000821 -0.00117
[0.0173] [0.0226] [0.0376] [0.0333] [0.0254] [0.0514] [0.0582] [0.00256] [0.00457] [0.00521] [0.00617] [0.00506]
Observations 276,808 154,118 276,808 276,808 276,808 98,399 154,123 276,808 276,808 276,808 98,399 154,118
Adj. R-sq. 0.078 0.054 0.026 0.042 0.039 0.031 0.083 0.008 0.026 0.022 0.008 0.039

Note. Post-Al-2000 is a dummy variable that takes the value 1 for firms that filed their first Al patent application after 2000, i.e., the year of their first Al patent application. All estimations include industry

and year fixed effect dummy variables. Number of employees converted into full-time employee working hours
ML TIP 7 — 2 R—2 & [RZEEBHEAPFE] 1< X FHFK.
I IPWIC X 25, T RCOMEFHCIIFEEL I - EXI-DBEINE, BRELRIVTY TR X — I NZHEMEEERE, * p<0.1, ** p<0.05,
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Ad. WEMZEa Y Fu—n LE#ES (2)

. #R&D- #MFG.-  #service- #temp- #temp-H-
In(#employe In(#H- In(#R&D- IN(#MFG.- In(#service- In(#temp- In(#temp-H-
e) employee) employee) employee) employee) employee) employee) employee  employee/#e employee/#e employee/#e employee/#
/#employee mployee  mployee mployee  H-employee
(1) 2) (3) (4) (5) (6) (7) (8) 9) (10) (11) (12)
In(cum. #Al patent ;) 0.0264** 0.0167 0.0722* 0.00754 0.0442** -0.00967 0.277*** 0.00409* -0.00215 0.00907* 0.00178 0.00443
[0.0129] [0.0143] (0.0435] [0.0402] [0.0200] [0.0639] (0.0579] [0.00242] [0.00529] [0.00528] [0.00274] [0.00277]
In(cum. #non-Al patent;.,) 0.135%** 0.146%** 0.180*** 0.164*** 0.184*** -0.0484 0.0759 0.00601***  -0.00454 0.0122%** -0.0018 -0.00899**
[0.0117] [0.0215] (0.0319] [0.0279] [0.0156] [0.0317] [0.0508] [0.00172] [0.00356] [0.00352] (0.00191] [0.00357]
In(TFP,.1) -0.0149 0.0157 0.0155 -0.0415 -0.0625*** 0.0341 -0.0910** 0.00299 0.00113 -0.0130** 0.0112 -0.0148%**
[0.0139] [0.0134] [0.0396] [0.0388] [0.0234] [0.0536] [0.0446] [0.00254]  [0.00535]  [0.00566]  [0.00772]  [0.00345]
In(R&D stock.1) 0.0357***  0.0248*** 0.125%** 0.0531***  0.0517*** -0.00756 0.0187***  0.00327***  -0.000545  0.00227***  -0.000569  -0.000965*
[0.00215] (0.00214] [0.00673] [0.00609] [0.00341] (0.00742] [0.00712] [0.000319]  [0.000733]  [0.000704] (0.00101] [0.000516]
(Export/Sales) 1 0.0848*** 0.0496** 0.216%** 0.0905 0.156%** 0.179** 0.0498 0.0107** -0.0122 0.0160* -0.00186 0.00156
[0.0234] [0.0233] [0.0796] [0.0643] [0.0368] [0.0854] [0.0720] [0.00547] [0.00946] [0.00931] [0.00498] [0.00493]
In(Age,) 0.182%** 0.111%** -0.00104 0.0918 0.176%** 0.000149 0.362%** -0.00546 0.00553 -0.000633 -0.00355 -0.00281
[0.0316] [0.0416] [0.0809] [0.0673] [0.0443] [0.0920] [0.139] [0.00543]  [0.00927]  [0.00980]  [0.00735]  [0.00925]
Observations 140,569 76,036 140,569 140,569 140,569 50,174 76,037 140,569 140,569 140,569 50,174 76,036
Adj. R-sq. 0.081 0.048 0.027 0.056 0.041 0.038 0.094 0.011 0.032 0.027 0.019 0.054

Note. All estimations include an interaction terms between technological similarity, defined as the technological distance between the average patent portfolio by technology category of Al patent

applicants from 1993 to 1995 and the patent portfolio of the firm, and year fixed effect dummy variables. The technology classification is based on the IPC technology classification. Number of

employees converted into full-time employee working hours

HHL c TP 7 — 2 _—x & [RFEEBFEATAE] 1< X EFEHER,
E I NCOWENCIFEXEX I - IFEX I -DEIND, BRELRLVLTY T AX— I NTHEEERER A, * p<0.1, ** p<0.05, and *** p<0.01.
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