X O TEATERANAAENERERT

NTAHE ARG 5 R T

—K H 7E L AR B R EHE 19 & 06 iE g
X 47 KEXR O w/  EF
NERE AXHAET - AMAIEERANEA DT B L L ZEATESX
WEBHEA, AT AT S S AEtT —RTHEES, AL LT
ARZH A RARKYZFRA IARGALERES, RKERLABRR LR G
5. #H—F KX RF 20142024 P EELBREANE, A GRETLE S
AR TOYRABFRAIER, SEAEALE ALY BRI BN 5
F##., FREA(DALEREREESRBIAFELZ AU RAFRAIEL S
BRTEXNWAREZERE LIB0OAT L, K-SR AELTEREBEHUR
GHBEERBERAR T (ONINER ALERLERT AV Ef ZEA
TARB A&t 5B, LI T 5 T AE 4 89 0 10 Fo R o b B BE, A T4 86 K
PTILUBRREEE REIER RO LHWABATHNE MW T LA
BANEBENIEN INRE XEREALEREABATARBE TUER
ABRARIZR - BHE A5, B ATEHBEATOLBREA T T YR A
TFORFELWAAERENFAR GIEREANEN, LW T UB T E AT
ERABEEH I RANTREZEAEELEEEHHN,
XBRATEHREEE ANEALH RFEAT ELABBETE %%
%%

—.59l 5

N AR REH AR (8 TR 20 AW ] 37 57 B9 A Wi 96 0 55 30 g i 37 77 4 T s A it (Ac-
emoglu & Autor,2011) ,#2s BB T X5 T AN T GE R & 2 T HOE WA BF T 171 57 3)
T35 PR BE TR (AR . FEMCE ST, ST AR R R IR F R R A 28 b
% 6 7 9 BB . OO [ 06 BT & R R (2022 4F) ) R, 2021 4E A 61% 15 3% 4
A AL R R 05 T 07 20, 9 HoAR g sy R A R R ASE % Al e 491 DN — 4R i Y
29% TR 52%., thR AT WL G — RIVEUOK , R 2 RERTE YO, 515 R EH
TAT AP & RE . Blan, 202047 A, B 55 B In AT & A 19T 38 2 9238 23 il 1) &

X7 SRR K CHER SRR T T ARl E B, IR Y - 100083, HLF {5 4 : liuxing@pbesf.tsinghua.edu.cn,
zhanght.22@pbcsf.tsinghua.edu.cn, tianx@pbesf.tsinghua.edu.cn. A X R B FIERK AR B & FFER2E ST H
(72403140,72425002) . [H 5 [ ARk 2% 3 42 8 K900 H (72495150, 72495152) 19 9 By o VE 3 Il B 4 A7 i & R AR L1
BRI, T AT

@ ASCRAFFEI R0 H TR SO 236 H TS 48 R 21T 97 3-& [l i 4 B ) T LAAM i & FoB mg AT
EREARTIER IS GBAGRIE HE4 B ISR R L ImI T 97 55 IR 8 L 95 55 /M T B i 4R 55 0 A 3R 42 H
T,
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DLYSUAR - 0 98 208 W0l K R B TE |, B3k B 22 RS S A7 52021 4 8 AL B 55 B I AT R
A7 A U )t W B - SRR 22 R T RS M AT B R A A
M2 AN TR RREARB v T, 0l 19 236 ] TR K Z BB m 7 N TR X R
I TR B I R MR "7 BT 3X — R, AN SR S HE Bl Aol 7 52 7 IR BE
FEAEA 25 00 BRI A L 38 AT DL B AR B 22 T W] AR E 5 30 7 b T 37 AR T 5 Y B AR
TRR o NI, 7R SOR R 5 40 200 ORI B TR A B 8N TR BEBOR X Aol R i
JFH 55 3K 52 e 24087 A0 N TE AL

Mg r M m ks Bon , MR RS T AR 5780 AR T2 T, |
Y R % TIE R F E A TE R A 92 2] (AR 4 H il 3R 55 55 IR 95 55 Ah 5% I 2E R
FH 8 AT DK 2 42 &1 55 30 1 17 3 19 R 06 YA ROR , IR BEAR Al i A o | R
G H T g o 5 )48 I, B A 2 BB Be Al i FH 206 I TR E 22 B, 206 50% 14
b 3 G TR IR R T AR B AR . VRIS B I
H A S BT e | I ARR T 0 A 2 20% 5 B9 ik 62 3 2 W) A AR 5 43 TR IT 5 B
R UR Ak B2 I ) T 3 AR B 5 16% . @R 4 Bloom(2009) . Banker et al.(2013) . Drenik et al.
(2023) AIBFSE , R 06 H TN 5319 57 3l 5 A AR T 4 BR 53 T A9 A 5 i IR AE T, Aol T LAAR 35
M 55 e 2R PR I N T B UG U0 K A A R B [ A T R AR

B M5 T T 52 Al R3S 8 5K ) 5% B HLEE (Voudouris, 2004 ; Drenik et al.,
2023) . X 2L A Y A Al R 2 TS A RO S ALTE 1B 5K 55 3 ) UAS fe/Mk
AL, — R 50 52 Wil A ol 535 ] T e 3 i) PR 3R 0 o 98 3t A ol 1) )l A W 2 25 ) R R T . —
D3, R TR 2GR AT RE 2 T PR R B K s i, E A (DTG5S . 54l
2% s 4 A M A3 25 18] 9 Ak T Al ok AR 8 ) 0 OSBRSS B0 Ml B 22 R A R TR 5 L
(Matusik & Hill, 1998) . (2) & FF AW E T o L TF A E PEEETHALIG I T 4l 0 3k [ 5 i A
A B B AL, S B A b R 1 7% K 3 0 (Choi et al.,2021) . 53— 1, R 36 H TR 2
BB R RE W, FEAHE (D) e 7R B 2 5 ATl b R K Y
Aol HE FEASE /N 08 Aol 320 B i A BEARG, BRI AT B8 22 19 A WL O T AT b 55 0 ok WOl 8 5 e 4%
F T 22 8] 9 Bl 1 TR 5l I i AR R 2R Ak PR R TG TR 5 K %2/ (Baron et al.,
1986) o (2)Mk g5 B2 o R IE F AT DA J2 A lb iy s B P L 300 1k 0 2 79k ) 80K, ey
A M 7 3 G PP R AR A 1% [ 5] 3 BE KT R S AR Ak 1) T 3 2% 1 A0S B5CRE B (Bertrand et
al., 2021) . ()L REE F4 o Ak A3 H il 2 XAl ] BA S BB BE A9 R 06 F Tl LASE Bl &
Ak, PUTTT LA B AS 85 25 B B e 19 5 AT 2O A0l 45 (Harrison & Kelley, 1993)

] P 56 T Aol R 36 T e A5 =X SR K 22 8 2 PR 1 32 43 B (VL /IR L 2008 ; 25 1
JUR AN 25 8, 2022) T Bk = M ST EE Y G063 M o 5 AR SCR O AE G Y SCBR AL A < 0 A D
(2023) F I R B 10 Es U 1 97 55 IR 1 ol , (A N R SRR 55 3l & 8] 2k ) 9 55 it
ST R, A 1 05 55 RE TE b I p sk P AR . A% D AE (2023) D Al 97 55 4
AP T — DR AR WS K BLA B BUR AN E P 2 A Aol B 2SR H RS ] T %
He, DhEE a1 A 77 RO (G2 % 55 2 1 AR RIPE o 7 B R FBE I (2024) W) & B At £ 2% AF 8 in o
AR HE T Al R T X R Al S TR R g A XU | R AR R AR T AT Y B
o SR, A2 PR T PT AR, IR ST 32 O VR Y 2 RTE T 97 55 IR ST 55 AL X

@ S E R E T RS ) 20224
@  FHE AR« https://mp.weixin.qq.com/s/q_EEUiRfu6vHoPTlbaDwBw
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PR AR B Y 05 B 2, IF R X S FE A AR 5220 AR A H ORISR IRGETE N, H S LR AR
STz B R TRHA R IT 2 WA . Z5 E L A B 3 SOk Y B A R HOR HE
Xf T Al R 36 F PSR i s i, I HL 82 B 0, i A SCHR 23 B i Aol 236 F e SR A
N T s AR 22 575 20, AR SC | 78 IO N T 68 2% 8 12 55 4l A\ ) B8 AR 45 7 17
FUTA ) R A8 GO0 TE e 40 IS B M 3 — > N TR BB R R AR AR L O RS U A
b R 3 TR 5K, DT 2 42 R b X — A 58 4B 25

A — SCSCHR BT XN T BB ANAT 52 0 57 Bl ) S5 A FETT T R ie . BB SR 32 AR
PLTO AL g N AR 0 R RE AL Be a8 W XS 95 s i g iy e . — Mol sk o, B BB AL H R
(9 FH A Bl T4 3l 7l 43 T8k Ak, B 1 5T 22 48 43 1 2B 74T 55, T 55 2 W AT Be A 3 4 A
FEAT 55 TR BT B9 HE A # (Akerman et al.,2015; Autor,2015; Gaggl & Wright,2017;7ﬂ"§ﬁﬁa
85,2021) . MAN, B BEAL W R HE ST 3 ) S A RY EC A P B RN T RE I RE 55 3h ) A=
72 B9 B A4 JE & (Acemoglu & Restrepo, 2019) . Michaels et al. (2014) | Graetz & Michaels
(2018) Wk A 55 (2024) 48 i B BEAL T R BB Wb 25 2 /&1 55 s A 77 K o g — ol s
NN B R TR 2850 th P RS B 55 3h Jy AR Bk TR A X 57 Bl 1 A, 7 AR OB H AR M 2Rl
(Acemoglu & Autor,2011; M =it 45, 2019) Acemoglu & Restrepo(2018) 55N K, A2l
TR BB R, B AR TR AR P IR AR T AR A A, DT X 57 B R
FATE AL, WA — S SCHROC B 7 N L RE H R X HRO 45 49 19 52 Wi . Autor et al.
(2024) *f 2 B WO A2 1T i 3 Br R B, i T HLE R R B 3 AL £R 3% K, B3 0L 7
1940—2018 4 18] 1) 5t b 75 3K K iE T B% . Felten et al.(2018) . Webb(2020) . Acemoglu et al.
(2022) FH 2 807 DT BROIE N T8 fig 2 8% B 48 20 (A1 Occupation Exposure, AIOE) , O3
KIS N T B H AR X A0 TAEM B AR E T 98 . Acemoglu et al.(2022) & 3
N L2 RE 2% 8 B2 1 B2 THBRAR 1T Aol X i MO 57 3 3 Fn AR N T4 BB 55 30 I (75 oK B iy 48
T Al % AR H BB 55 3h 1 F1 K T B8 97 3h 1 B 5K, TR I 3 A AR 1 Al X 8 2% I AN
B2 R AL K, RIS (2024) 5% I vh [ BR324 ie . BRI S8 N TR RE XS 55
Bl 1 58 38 2 B AE 2 AR 19 11E , N AR SCHIF ST S 4t 1 g BROS BLAh SC 4 AR, R
TAE R 55 3 S G 24 n — 28 AL, © A B9 AH SCHT 5860 e I R 45 3 7800 R0, iX AR
SCHEAE AT DAAE H S M A A T

g5 B AR SCHY A BRDTRER AN T

B— HISHEZR b AR SCHE Acemoglu & Restrepo(2018) . Acemoglu et al.(2022) fF 55 HE Al
(B b, 220 Al ] A R TN 55N TR BB IC A 58 URE A8 AT 55 DL AR IR
TR G HERR AR, DT HE St N TR AR A R R AR T HE S A ol RIS P TN 51 R SR
PIAZ DG o #E—20 AR SCAR AL T 3= 5 (19 BHE AL SC R, XF N TR B8 A8 o 87 1k AN
A TARAE 55, 45 A lb n] LR 55 3l 5 A B4R i 2R 3% FH N B 5 N T RE IR 1 5 ok
B AR O T DL A A X — Be R EAT T IRIE .

55 MRS RS b AR SO T 2014—2024 4F R FE T  Boss B AE B B ER 1 A5
T 200 ZK 1 A R 28 ISP 5 240 R R TR AR IS T BUE L R 3R t T —E R Sentence-
Transformer SCAS VG A AL K J5 46 04 48 B8 b 467 45 2 2 BR b A2 0 RS (=10 43 268 K i)
(RATR fR] AR CHR M R M ) ) E 47 A o Al A0 B A J7 ok, 7 0 SR Al b 05501 A ol 48 B2 A9 N T8 g

O (EAERAE, N5 B8 7 88 B 15 50 & 0 2 N T AR X Rl 9 i s R/ S (H I F AN HL AR IR B0 N T4 8 % R
MV 2B AR 2 B A 36 & (Felten et al., 2018 ; EHELE,2024)
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T AR IR o A9 45 T 3K — P ST A0 AE SR B OU R B 4 L R R T A B SR A RE A% S
WEBFSE LT 2 6 A9 55 55 A ik — 06 TR (g [ 4, 2023 5 1 Il 7R REE 7, 2024) , A%
SCA] X A Al AR LR R A ) A IR T 2R B AR B T 57 45 AN L 5 45 IRl & b R
TR R IF 2 PR A % 52

5 =R b AR SO SR E Y A SRR T AR B TR T Al R E A TR oKL O
M AR 7R A 20 TN TR R B IR R AR o HLROR UL, AR SOl Mikolov et al.
(2013) \Li et al.(2021) ) Word2Vec [ 8K i 5 Ab FEB L, A2 i — 2= TR A0 A9 2 36 7 T i, A
17 A5 LA 1 5 A7 HR 5% A 28 SCAR PR v U500 0 Al 4R B R0 TN B 75 oK o [l Bs, A
F Webb(2020) . Acemoglu et al.(2022) 3 F B0V AT 55 5 A T 5 88 & R AT 55 A0 0L 19 05 2,
P T — I BE A% S el N T4 RE R R A I B FE bR . X A AR SO N TR B R &
JE Xt s alb R 36 T R A s 4R A T B S R

S0 WEGE N 2 b kA A TE Y TR AR U T R SR RO I I 55 3N ) 4 e A
() Ff BE R 36 T N T2 R S i £l R 36 TR SR A I LT, DA T AN R 3 T R R 22
B SCHR e TN TR RE X 9 2 1 5 R 9 R B AR N T B AN $R A T IR — 2R 4
B EYE . BEAh R HE— 28 E T A b 3 0 R0 B TR SR 2 B AL AR < Al nT DL 2 3 i R
I 5% SRR REAR 55 2 1 jlA , DT B8 5 B R 38 | 2078 R 30 R 42 38 0 B 4 U 45 42 8 O
R, XY T T R IE T SCRR B 9E & B

AR SCJF SRR R B LA AN TR A R A o BRI AE SR N E IS RN TN TR e E AR M 1
FH A AT 52w £l 7235 FH 55 5K 5 5 =384 i SCUE 7 R, PEAN AR T Ak R A T K
AT s LN T 2 58 A I B2 TR R S B R AE S S5 5 DU R o ol S IE 45 SR 5 4y
BT, B 45 35 o [0 U9 235 1 | Py A Ak R RS e P G 60 5 5 SR SR S IE T R SC AR Y ) BRI 1
LR 8 T80/ o/ B s 02 o T S0 8 ) ) TN 2 3 D 6 7 VL 0 TR BN 3 M e ol 1
R,

B HES

(— ) B P A 7Y
A SCHE Acemoglu & Restrepo (2018) Fil Acemoglu et al. (2022) FF & B 1T 55 #5 54 (task—
based model) % & Aty _F- , X Aol 4oy ) 52 3% TN 53 L T3 B B2 AR PR L 65 ok 58 LR
TEAE 55 EAT 20, DT 2 B N T8 RE B X Aol R 9% FH 75 5K A 52 W R0
LH 3 5B 1)
BEAE T P T IX Al 07 b SRR
y.=p;, X (1)
Horb e, > 1AL i BT R — MR 580 L p S Al BE B9 7 WA A, X Ak 25 B/ 5K
2.4 BT
BEARRPE AL i 1 4 77 PR ECH Cobb-Douglas JE =
Iny, = lnA, +fTa(x)1nyi(x)dx (2)

Hoty 7 AR A TR T R AT S A T, C T i A 7 o B AT AT
PR 86 4 € T AIAMIE 55 o) B A 0 3 FE 4 /7 o 0 7 S LG J2
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BERIAAS, B | alo)de = 1y, (o) B0 FE 5 x 007 i -

3NTHAE S5 45

N TR R B W] LR A 4 5 A 55, AT Fe 70 Aol R R 22 30 3 9 9 R A
U5 N TR REHC G R 58 X 2L 4 73 £ 55 o I, AR SCBEE 4704 55 « th 2 BB T 07 (x)
LR ANTHEESREMTANRNHAE a (o) (LLT AR RIEAIL”) 581, AR CES
| W

a

¥ (x) =[(%(x)l?(x))”” +(n(x)aii(x))””}g (3)
Horb o > 1o A UG TR R06 AL 8] 09 8 AU Ly, (o) ALy, (x) 200010 S 42 R B
TR TE AHUAEA 3 AE 55 « Bl A= R 2 2R T TN we BE RIE AL ai, (x) H
N REGEA by () MR E T TN B2 () BT R A, 8R4 CES HE X

ai,(x) = [(a(x)k?(x))ﬂ + (,B(x)lff”(x))qg »
1

H,e = - 19j@)\T%’ﬁE%ﬁlﬁﬂi?ﬁﬁﬁTAﬁZl‘EﬂE‘J”‘%“%’Fﬁ?iﬁ:%’ls > 10, AT
BRREASRBEHTARZENERLR; e < I, ATHEHBERASRENTARZ
8] HAN G ZR o I N TR BEBTA M G o r, R I TN B 580 o/ o ARG A e /M R
W), A olb 2 SR TN B R SRR ] LA TR

B = ai,(x)

B¢
(aerl—s +Bsw/lm'l—s)i
HE— 2 b, iR 4 Acemoglu et al.(2022) , 52 XA i N T % fiE % 5% & (AT exposure) WF :
fxeT,ﬂT"l;V(x)dx
Hrp, " c TR LA READLRE RS G, X — AN T ERBEERIrE
INAR Y @ 7T AT ) AT AL 55 AT DL N TR ek B AT AR S5 B S A . ot
v, N TR B2 58 B nT LA MAT 55 50 0 BEAR B Ak i 32 B N TR s b i RO RR BE o S (di 4
St FEE H 0, MR Acemoglu & Restrepo (2018.2019) , %5 % o = «, Bl R 3G AN 5 2T 5
TREEBFMNR . WA T/ MU, il 57 AR pR AT AR IR R -

In¢, = Jﬂa(x)[lnw —Iny,(x)]dx + L,’Ua(x)[

(5)

E(x) = e[0,1] (6)

| 1n(ofr"+Bfwﬂ"“'E)—ln'y(,i(x)i|dx
- €

—J'Ta(x)lna(x)dx (7)
Horp, ol i Wy i or B g5 2 W0 AT S5 368 0 T, W1 IR o B 45 RIS APLIAE 55 2 &
T BEAS Al i A HR 5 TR SR A A R 3G LR SR BB 43 51 R
N _ YiCi . YiC;
I = » fT’\a(x)dx,(ui = J‘T’“a(x)dx (8)

1
(aerl - € + Bewﬂulfe)li_s

B2, 24l i 90 4f 4 Be 45 R 3G AHLIAT 55 3B % A i T LA
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Jrer‘mr”a(x)dx

T\a(x)dx

4. RS o A

G Acemoglu et al.(2022) , F & —PMIMER N TH RER AR I L vhili o, FERTE A
PLIEAR A 55 LR B A2 7 2y, (o) A TR T M, R AHLAE 7= RARTH , Alk i A
R NS AR BB — A 40 0T 55 A RAS AR . B U, AN T RE B AR 2 45 19 o il e
KA B BT A 7 A R R

dlnc, =—f Er‘mr“a(x)dx'ﬂ-" Z—J_Eyv\a(x)dx'ﬂ,'E,.(x) <0 (10)

JxeT\nT”a(x){[lnw—ln’y,(x)]—[ lie 1n(a5r'€+ﬁewﬂ”]E)—ln’ym.(x):“dx

Horp = —— >0
f - a(x)dx

TN TR B AR vh i T Al i ) R 16 ABLR R A 4 B 51 Tk ok 19 1 35 AR 5 24 i

FE o MRz LIE J\I%’ﬁ‘é%ﬁ% AL T R 0 B A B AR MR B [ d Ine, |5 AT

BREREEIEE, (x) BAE o #E—20 M, N TR BESOARIE D 1 nh oyl R Al i s sl 22 AL i

FER
din(y.c)=(e.p, - 1)(=dIne,) = (&.p, - l)fxer\a(x)dx'ﬂi'Ei(x) (11)
Horftp jﬁ‘f > 0H i i A HE SR . IR il i 4 ML T SR MU 3 1)
OB R HUE B 7 A1 B8 FE 53590
dinl' = [—1 +(ep, - 1)J'xeT’\a(x)dx'fn'i]Ef(x) (12)
din e = [t tep - D[ a(dem | E)>0  (13)

1 —f ca(x)dx

EEJH: CINYEE: iﬂﬁn?énm
— EANTEBEARID sl T SR AN TR REREEE E, (x) - T, 4lk i X
i‘?ﬁﬁHTJ\E i 7 SRR 1 34
B ANTHBEAREL T, e N T RER G E (x) fE T, Al i
Xt BB T SRR 1 A8 A I 1) el AR by (12) 2 s — 1 30 e 4 42, ek 4> 1 4= B

b1 T SRBUAL ) A 7= R (el (12) AT (e, - l)f o) TR 41 42 38

T AR 5 TR SR FUBL ) i AR X R /N BIr e e, 2 B AR RN, KT AR PR R RN B, Aol i R 4
WUBY 75 3R AARE 1 Va0 /D 5 24 B AR RN /N T A 7= SRR s, Aol o % 42 HR B3 T /g SR AR 1)
Ham .

BEAN Al i 4 BR B 75 SR AR A R 08 N B3 75 oK B 4 A8 A e i 22 220
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, JXET\a(x)dx
dIn/ —dInl} = — + 1|E,(x)>0 (14)

1 - LeT\a(x)dx

ST [ alode < [ alode= 1o BB ZEA TR SEH RSS2t

b N TR BE 2R 65 L E, (o) $2 T, B Al i % 43 R 5% T35 SR MRS 1 18, IR 2 Aol i %
TN TN B SR 10 1 i ) ik B2 o g T ol i oF 4 M 63 T SROMUASE £ 18 i R

flex
IR RGN 53R SR BB AE Al N5 SR FLAE b o Hjﬁa\%ﬁi( Z )E‘J%’%ﬂo

I+ Ve

(=) BLS M 55 M 100 He i

Ry gk — 20 U AR AR 3 5 A58 1A BEE AR SCHE T 2R SCHER ORI B SR 0 TR A
Mro BLAb, i TRORLIG L 2 N T8 BEH R X T 2 BB T 75 SR A 52 ma Jy 1), A% SC A 7 %%
AL S5 H4 10 A BE 3 R 4 At MAE DL, JF 45 6 B0 5 90 SR U8 12 1 A S B .

ANTERREARRKE IR MER T TAEES SR T RHREH TR T 5 A
T8 Re PME B A ok B A A TR T 58 AT 55, ARRAR R A I Pl 25 o — 00 T4 ] D)3 i L7
ZA o B IR AN TR 28 8 Mk 55 h0 9 3 b 8 B i AR AT LAY g Ol AT
GrAwE R E LR ES BT R IFNNETER P R R 5 A Gk SRS B PR ik
R RS AR PR TR BRSO R RE AR DL B R 40 i 5 2L R Y
i T VE £ 55 (Graetz & Michaels, 2018) , i 7] DL 5\l 45 i #2 45 B (business process manage-
ment, BPM) FIHL #% A #2 H 311k (robot process automation, RPA ) %5 PR AH 45 &, T4k
TAE R 42Tz B %R (Brynjolfsson , 2022 ; Babina et al.,2024) . HIt, bfiE N TR GER A
Wr AL, R R AT &l 19 TAE S b 23 02 — D AL B2 B[R] A 3R 58, N 8 ek o B T
145 71 B F (Acemoglu & Restrepo,2018) o A5 LATEZE F Ik 55 .00 W 35 5 R 491, DAAE Al
o EH A MBI — 50 5 R H AR i IR 55 AR R i 4 U 85N D kAT AR
MAEN TR BERT LA A sk FHR BB LR AT e % P e s8R 55, ] BLHE
JE ] — LS IPUE 85 N 51 17 T 0 e AR X L O 1 N A B R G AT RO AR,
e B, N T BB K D1 T i AR B TTARAT 55 R AT 1 O & A R bR AL A Y T B A
BT AT 55 & 560 A1 55 3135 BB (Wang et al., 2024) o X FE— 3k, — S Ak To vk & & 58 A
WA 55 09 R L0 E, 5 N TR R PMERL A J5 , W a] RUBTH] 58 AT 55, 1 e Al gl T LA
ARG T 0 TR R e R G T, AT 38 B B IR 57 30 1 siAS i B 1Y .

TR, AN A TR AR EAAE LT iR R YE: (1) B A LLAL A 2
2 RITR BE 27 2 B Ry B Al 0y N TR BB THE R 0 M s A7, A 5 N 1Y B 482 55 JF A
— B, T2 7 AR LT R 2 TR (2) N TR R SA RO S VI 2 % 2 >0 AL AR I kA A
B YN GREAE A7 I 22 A % 56 8% BN T8 R Ui 31— A ) @i R0 25 5 45 (3) A
TR RRA b = AT R R 5B W, X T B0 IE A DR S AT IROME , O LA P 25 AR e H 58 42
fEAT . BT, S8 N T8 B AT DL AL RIS AL — 22 AT 55 AV 2 TARAE 55 00 A e og e i
BRT,WEZHEMEREGIMERTEM . WIEREH T A TEEBEARIIARAEESL N T
BRE 57 3 I3 AR BB 55 3h ) ke 56, N T BE A H R A 7 3K A 52 ) 00 A7 78 57 o P
WH BB BOR B R N TR RE L AT il o AR A R A MR e U U R L T g A Y
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MR PERAE S5 o B0, B s e B SO B4 BERHG R AT AR N A L (H 2 X T 55 s AT T
FEIT K N BRZSAE R 18 45 AR AT RE ) ZR p AR 5540 1A A (Frey & Osborne,2017) .
A5 Acemoglu & Autor(2011) A 5T , N 355 BAT 55 19 — i R 2 ae 55 ah &, N AR
AT 55 10— M Ry e BERE 97 a3 o N T2 BE /R HH AN 8 52 M % 0 AT 55 ) L mi B BB 97 3
T LUK B 20K ) B B T B 3 ) AR R 4E R R AT 55 b o DL T ], i
Ul A] B8 AL 2 oK ) [R] gE AT T 2 R R E A28 i, o IR AE AR B N TR RE A Bh T T
H, BB Pl A niw) 20 B0t J7 58, Bt i vl DL 7 T B i S8 T A0 R ERK . Ll 2
Ui, A TR BEXT T PR RE 55 3 I 3 A0 AN A AR T A 77 AN, R B RE 55 B
1B B AR P RN A AR K F AR (Acemoglu et al.,2022) . i, AN T2 e R K
AR A7 A M ) AR 5 8 8 3 FH T 51 AR AR B 4 WA B T [ I v B e R T
BT A4 IR B TR oK o

LEA TR RIS 0, A SCHR U R

B — N TR BB AL AR AL T — 28 TARAE 55, Xt Ao 0 A olb T LR 57 3l ) A 45
I R TS5 N T RE UMERC & L R A A R 5% T 58 AT 55 LA BEAIR e AR, BRI sl
R TR RSB TR g & .

B N BE AT LUGE HE Ak 57 3 1 A B RE S5 M TH 2 o A Ml 920 X v AR 4 B 42 R B
TR SRR, IF R 22 Y b AR Al 2R T T 53 TR AR Ml AT] 5 B AR T X T e 4 g
U T T A T 7 SR B 3545 i 38

= SLuR#It

(—) it E Ay

AL BEHEZEN TR A AN R EH THREZm ., FE, % Acemoglu et al.
(2022) BRIREE (2024) A7 AR A ST EE (2024) (I RF S, 7 00 T 5 2

flex_pet, = o + BAIOE, + Xy + 8, + 6, + u,, + €, (15)

Horp iRl AR, CRAC R A AR FEAEDY o flex_per, NI B &, TR A
R 6 TR b S TR RA L E, LA 76 58 ¢ 4 &% A 10 R 16 FH T b A2 FH B T 45 4%
T A A A A B S B A L (X 100) KRR . B R AR i AIOE, R
Aol i FE 5 ¢ AF RN A BB AR B R R AN . i R A RO i R A R 1 I B O SN R S
A BEHIAR B X AL i TR ¢ A R A BT R T AR . AN, AR SO SR T A
T[] i 4 ) £ 6T 5 8087 8, AT Ml < AF A7 38 B [ 5 S50UNE 0, R4S 403 X AF A5 28 B E N ., LA
AT BB T B 7l BOR TR DX ISR A PR A 2 SR R iR . B e L Al E ALY
P o 158 RS B Al 4

1. 4 i B A o« ok R 76 ] T 75 2R

TG, MR Li et al.(2021) W IMALEE (2024) B9 Word2Vee H S8 75 Ab PR 1L 4E
B — 25 R 5 F TR . Word2Vec B0 f 23 KA 53 1A AT 2013 4F B 2, J& —Fh TE B A9
BT DN R B A 2T (AR | o TR RN A i TR o A xR I SR ) R R Y
TEVE, LA 3K B R SCRE XA AL EE (Mikolov et al.,2013) . Word2Vec B 58 0] DL i k&
SCATE BRI T G A TR 2, I A AR e 12 1A T 3R 0 1) A R AR ) A A BT A R R 5 Y

© A M E RGO R CE REFTIE 728 o — ATk 732 38 2040 R BU i oll A 47l
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1% A (word embedding) » A SCA: Al R 16 FH TRl ML i B4R F i F . (1) 2% LIE il A
A B9 b B R T 3 W A ) L 36 I i) R A 9 (2023 AF R E T TBUR S S Bk
MR 55 b/ 3 ) 36 SR FE B A A B (2023 A H E SR 5E T AT MR 54 ) A IE ST
it N TR e AR 7 B AN Sz ) T R AT B g T R T i e T
“ONBF T ¥ wE w7 2 20 AP F IR L (seed words) 5 (2) K5 3 HE 5 v “ BR 5T A~ 447 SCA R
3R] 15 AE R 1B B, R F Python B 1 Gensim T E ALK Y| 25 Word2Vec B, I AR P& Fl 18] I
55 18] T 22 () 0 A B ORRRLE | B X A ol 3 B B 8 10 A 5 Rh T R R SRR I A AR
A 5 (3) T3l B2 )T 5 ON TR BEAS AR G A0 1) 1 L R ) At i I A 1) 35 S B, e 2% 3
A 120 4517 18, A8 AR SCHY 235 F T i, D3R ok, M Word2Vee 535 B IR0 X — &
F ) i, DAHE B B AL HATE A 47 SCAS e Ul Al AR B R0 T TE N DL R T 4
AR A8 R 06 I A &, B i A HR T A 487 b 5 A DG B ) (0 R B AR TR O R TR ]
B0 SRJE ARG NS AR I K A 1Y R TG T b 240 B ) 45 Hci , DLk Oy AR 5 Ak R
I PH A5 SRy B T SR A0 L X — W R

2% O R B A N T B AR R

55— s FLPUN O B s ) b T N R LA BRI R BT - (1) AR ¥
MLAs 2 O FF IR N T8 BE AR 35 J& v3.1) (Artificial Intelligence Terminology Database, AITD)
W SR 1Y 2442 > TR AR G B R ) A 1A Bt 5 (2) 7 1985—2024 4F (i b [ % ) 83 e ) b 2
I Y (B 2 B ALY ) A 8808 A 225 5L bl D 48 & 3] i P 9 S B 3R], LUl Y N T g
LA

5 R E Webb(2020) A1 Acemoglu et al.(2022) B 5, 4% B E FHOLAE 55 5 A T
BB L AL S5 AL B T I S A 4EFE N TR RE R EE AR A X — RO -
R, — A TARAE S5 B N T8 e € A 20 i I BUB 2 i AU SR XA TARME &5 R
o Z BN TRE AR . BN ITEWT - (1) R H] Python Jieba 545 51 43 7] 42
W N TR RE L A 4 2 SCA ) A, B2 BOH: vp 42 8 Y 2 1) — 44 BRD % (L < R e — S T A
B—HLERANT) o (2) [AI A 1, R ] Python Jieba 7 £F 8 43 1) 22, 4 CHR MY R 3L ) v ) BRI 441 2%
T TARAE 55 SO 53, 2 O A 4 B 04 3l in) — 24 380X, 4 i — 2 R Xk B VI A Rl bR Ak
() 35 AT 55 KR 18] 2 o (3) AR IR 3X 2 2k MEAT: 45 ¢ 34 18] 2 b 19 3y 18] — 44 18] %, K ] Python
Jieba T4 53 43 1) i v N ' 3T SCIRD RS i D 6B L 48 TE N TR RE L R 2 b 4R B0RY Bh iR — 44
AT o @ (4) 3% AF 15 W 4025 35 B T ARAT 55 b 1 3 i — 44 3 X 76 N T8 Ak & i A

i FF A Bl 1] — 4 T X A BB AR R LB o, = zf' -, Horp £ A — A ShiE — 24 1 X B

ce /!

A X BLBROE N TR RE L I IR B 5 0 1046, B35 o 4F A AR X HE 0k, 8 1 o 4F LA
B 10 4F i N T8 8 L R 22 Hh 4 BUAY 2l i) — 24 T3 X PR 3 B8 o (5) 85 3 ] — 44 1) X 4 JEE 19
FHOS A5 A 249 8 (v 5 50 im0 R 48 32 45 31 4 — A HRl 9 25 7 2 A 29 N T
B R 8 JE AlExposure, . (6) M3 [0 28 47 1845 B 5 (R R JiL ) 9 DG 52 7 B, 15 31 45 — % 4

SR VA Ol VA O I N = ﬁﬁﬁggAlExposure,ﬂ:ﬂi??a B8 B o7 4 B N T e 2 57
AlIExposure Fi& 4F- 45y UL 750309 $5 B2 8500 2 210 4 ol 4 B2, 45 20 4 olb )2 18 59 N T2 BE 2 85

@ EAARAY 35 T TR L3 LA ) Y 3l 85 1) B S o
@ EAAEY T SRR A U T DA T 0 o A
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AlExposure,, o TE SR M B A AN T QE%@E*E%IA]Exposureitfﬂiﬁ—‘*ﬂ?rﬁfh , DA fit
BH 2w & L

(=) H R

AR S FH A A Ml 48 B ECHE Ok B N R R EE 6 B35 Boss ELEE (R AR TCAL R ER
FHES rp AR Y (58 [RGB W BB A o B SE AR SCI A A EE A AR R R R He
ARAE b3 9 35 AR IR 2014—2024 4F 33t 22 A 26 1 B LS IS T 45, JF o ik 26 s 0R 1y T 4
SCAHEAT R 5 R A9 B AR B A TAEA PR TR AL A R TR X 2 T &
5 FREE NS . TR, 2 B BRIESE (2024) 19 BF 50 00 0 BSR40 E AT AL B, L BR A R
A RIS o RRTE T, A 2 Al oy 1 S A R R B B s R SR IR T £
KU, AT RETE AR I 58 W 2 i R B2 R A R — 4 AR SCH AR B T B 2 Al B H & A 195
—ARE TAEA IR EE R . 30 AR SR T — B bn i Ak b 23 F [ ™) 2% 41 18
B e P AR B 2 B9 7 1 o BRI, FRATTE MR AR AP B o [ R 4 4 R 2R b A
T i A7 55 CHR Y R ) g BEOD 40 2R E AT DE S . (1) 98 Python FuzzyWuzzy 4 £ A5 45 DT it
JE , f¢ 4% Levenshtein Distance SCAS VG g5 v , U 242 A 4647 B BN w11 0 002 4% Bk 45 R L
R ) v Y 20 26 FE AT AR AR DEIC , O B AR ARLRE 75 73 i 80 73 Y DL L 25 2R | e 48 DL i AR 24
H17.5%, P(2)PHH Python Sentence—Transformer 3C A< JT g K A8 AL | DS — 20 v 5 b
Bff 14 DG JC &85 SR X6 130 D1 2 A5 80 2R A7 300 (fine—tune) o Bl S ,#F b — 25 B b 242 4% 2 1 L B3
Hh R A EE 052 45 PR A RS O 40 28 v i SOAR 4 1) Ak, I AR 5 AR DL RS R B AT R R AH
RIEEVE L . DERC S8 BUS , Pk 5% — 20 B vh 58 VT A AR AR, O 4 33X — 25 3R v A X 3ok 26 i 2
VERCAE A BRI VE Be 45 2R 5 E— 2B 3R vp 80 43 LA b B DR 45 SR 1 17 X B, % B 5 v 1Y
— BRI N 76.8% , F WA KL 1Y VL B ROCR BF o (3)44 55 — 40 VT I AR B3 R i 80 73 iy FE A
555 TR VU IE Y R AR REAR HEAT A O M B AR AL BB e B 9T T SE R T . O B
TE R J2 L AR SCTE SEE 73 B v (0 A9 20308 46 02 6 A 080 s 2= 48 4y I B ARG Al —4F
53 T B KA

P SEES B

(— ) FE 4 [ J5 43 A7 @

N RTEN T REXT A ol 2 3% I T 55 A 52 R, A SC 2 52 A0 45 il 4% 0 [ 72 2800 25 17
Szl A A R R BAER Lo o 58 ()8 A 5 4] 11 72 2800 9 3R 45 OLS [ml ), &%
R, Al N TR RE 2 8 B4R e, T LA R Aol RS A TR R 5 B TRK I a2
FITE. HE— 25 S (2) S T A Ml [ 2 S5O0 A0 AT 3 [ 2 2500, 45 58 R AR R W], Aol AT
BRE R R A W T T A A R AR RS B TR SR B . e Ah, S R g
M A oMb JZ T R ST R T B 1 7 Bl B T R 5 (3) B[R] I A T Aol B E RN AT
b XA 47 5 F (] T2 SN K A A5y ) AT 45 58 LT RE 8O0, A RAT AR AR A, RN T REBOR K e
B EHTIN T Ak B R E TR

@ Levenshtein Distance 5% , 238 B A7 45 8 Z 18], i — A6 155 — AN BT T 1) 0 20 4 4 R 400 /4 A/ B — A
FRF)BAEUEL, 48 R B A /N, B AS AT R A AL K
@ ASCEER T AR BT 70 45 .90 4 B S5 RAE N AR A USSR R
@ ARXFTFTA A BT 19% N 99% XU 45 B A PR, LA SI 5 5 % {8
@  ARSCHATT — R IR g VA 6, FLAAR A 25 TR R 22 SR 1 D A ) 1 285 8 14 A S
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M F 15 (3) B A AG TF45 SRk B T HAb 4 PE AR A I, Al A T8 RE R 8 4R w5 1
ASFRERE S, Al 3% TR SR b s TR 00 b B 3 B T 1130 T 40 a5 . MR A A
PEGE 45 REAR o A Aol 19 235 TSR o BUH TR R L AP0 M 3.2%, Ui X
— R BT R EE R T AL, ©

* 1 ANTHEREEEMLCVREATIERN B m L EEFTER
*E (1) (2) (3)
ALEERER (o005 00) (0206
wHEE = = =
RIS gk % = =
10 [ E YR % = %
7 b — 4 1 B E R £ % P
B —F 0 E Y % % =
M A 10671960 7665513 7665485
R? 0.013 0.500 0.501

@7 R4 RN AE 10% 5% F1 1% WK P b2 Q8 5 IR R R AE AR MR AR R R 2L B Al
e, TR

(=) T HRAREAL T

AR S0 T2 B P A R R I rn DR TR B A 4 i R T SRR, o ik — A 4R T
RIEH TG TAERCE R IER & T AN TR R BANE B R . S
J2 Ty PRI A 5 35 VR A PN AR R TR) R, AR SO T EL A i U0 O ik R AT PR I B A/ A O,
I3 AT 2 I 4 AR 3 LR = A T H AR

5 — F4E Acemoglu & Restrepo(2020) . T 78R Fl# 52 (2020) (A 5T, F1) FH 5 [ X R 4%
Aol B9 N TR E 5 58 B AR 3 Aol N T B R BRI T RS & US_AIOE!, . X — T HAF &
G BEMETE T - (1) 3G T T H AR A9 AH 5C PR AR, AR SO O 42 Bk 4% 1 7 i R & e A A |
FEAE— € (1 QIR M 5 ARALPE L 38 1R S BHECRTIT B K, & A7k N T8 RE 2% 68 B8 19 70 A A2 1k
TE— B T b AT RE 23 %f H A 1 57 AL s S AR T Ll e T B8 B A AR G A5 F . () X T 1
HAS 5 1) A AR AR 3, 56 B A N T BE R & i 2 2y 36 1B T4 N T RE A ol #1127 R B
SN BT K 2l , AH T 5 S K A] BE A2 23R 2 5 e vp = Al R 36 TOORIR 22 R T
A RE Y FHE A L 38 B N TR BE R & Jra ik 5 ] 5 0 A A T, A AN 8 R o v [ Al A
TR R ENWE T, BEEAER T rh E A Z 0 TS, it — 20 HE Bk 56 B0 b
B BLREAT b B AR %5 H R, AR SCHE 3T T FDI Markets 50405 2 P 2014—2024 4F 4547\ 95 [ Xt
Hh ] g b 45 B 4 T AE 11 UA O AR b LA 22 O0C P X — B, LS IR A LR AR 5 Y
A A AR

5 fE % Acemoglu & Restrepo(2022) . 7 678 45 (2023 ) Fil Bk Bk 45 (2024) 9 A 5T, )
FHIA 00 9046 B8 A A7 1 (R 2013 4247 J2 10 B @ Al ] 9 T H SR AL 8 ) A 3 Al N 3 g

@ E A0 R T 25 SR T LA T 0 o A
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FEENTRZS, X~ THRZEM G T (1) 7 T HAS 0 A Jrm, i+ &
BLAE R R B B m9 A7k, HAT 55 A sh ik & WA m , m H 32 AN TR 8.0 0
s, P 5 Aol N T8 BB 2 B BE AT — R AH OGP, Wil 2 T B8 B A9 AH G M S5 1 . (2) 72 T
B B 1 A A M D7 T AT M )2 T A8 T SR BIL R FH K ST AR R T RS DK T BE A2 B B i A A
A9 R 6 TR pg IR 22 R BT T4, T RE RS2 , A7l J2 1 3 5 AL HT K = e
TAT G BACFR B, AT BB AE A 28 ol 52 i 4 olk N T BB 22 88 B2 nY s 00 T BLREAE T 4l
R THRE . A, ARG & A7 B4R 7 B AR B s B R IR 45k (1ICT 17
i) F7 BT H e I AE IR0 b L R 2% K00 P X — SR, DUSE O 2 T B AR Y A
MR . FIEF, 2% Nunn & Qian(2014) i B3 8 % T 2 AR 5 5 — I i A2 48 4 B ¥ J5
— 1 A B AE B R IR 55 W A R B R AT B2 T, ok T G I R AR AR, A B T B S
PC _stock;‘; °

% =, % Goldsmith-Pinkham et al.(2020) ¥ & J% FI AR5 (2020) B 6F 5, 1 91400
N R RE A K7 CHI 2013 43k T J2 a0 N T8 BE A ol 10 B0 i ) R 4 3 — A% 5l £y 4 T 5.
A7 4t (shift—share IV, SSIV) , #E47 Wi B Be fie /D Al 3. B sl 00 T H 28 42t 1 2k 208
Al_firms!, = aifirm ., X Aaifirm,o HH aifirm, ., 27~ 2013 48 3800 2 BN N T8 B8
AV E i, Aaifirm, 24 B B4R N TR REA L BCR RO KRR . X — T AR A& BAETE T
(1) 7E T B 5 (8 AR JC P 5 T, 4% 80T 300 2 280 W g N T8 B Aol B30t S e 17 3% b IXC Y
N TR RE K, X T T8 BE HOR 1Y A 5 AR s Al 9 N T RE 22 R A —
FE Y AEOCPE i 2 T E AR e A G PR A5 F o (2) 78 TR AR st g A AR PR Dy i, Wl 2 i A T
RE AR oMl 3 W E8 S AR O T AN K AT B 52 2R 2L 52 ) 5 Al 1 R3S O SR B iR A2 R R
T4 AT RE AL TR TN TR e A Ml v R B AR D H Oy BOR TN T RE
SRR BE BRI, mT B ST T Ak B B B9 N TR R R R B, B e Ak RO H AT R .
MG A SO T A ST AR N TR AR B AL R B SRR AE WL o DA ] 22006 T i
— B UM A& T HAEN MR

A SCRT R 3 Y = A T HAR B 5 A N T8 RE 2 85 T2 Z ) I AA7E W B i IE AR G G &R,
B 7 AR R AR SC PR o A S SR R W] 7R AL RS AR A N AR R ), Ak AT
BB R B R A S E AR 23 I AR T A A 20 A SR, DT IR 52 T AR OB O IR D AR
&P, b, Kleibergen—Paap rk LM 4t 11 & il Cragg—Donald Wald F 48 i1 & 7~ , A S #4
g = A T EAS Rl TR AR e F s T R R, ©

EINS s 2 )

(— ) BLHl 53 By

AL UE A B PSR UL . BT, 7R WML 4 R O TR sE T B £ B R Y R
M) o A SCE B — DL ER - E R RER, FEWT 58—, Fl H Python
Jieba T4 53 4310 2 0 B — A TR 45 00 5 LR IR T SCAR AT 0 4, B O 4R
Al — A X} 5 T AR IR SE [ 57 T8 & A 19 O*NET B ds 22w i BRI % g 4 2k (et
3544 BE ), 8 ] GLM—4—Flash KA R g 4> 34 3l 36— 4 1) % 43 25 5 35 A 35 B F ;@45 =

@ PR IR, TR A T 445 2R B R A 98 T L AR T 0 s 5 4 4 R 5%
@ O*NET 4z e v iy B0l £ A 73 28 5 FR B8 45 v (4 30 35— 45 170 Xof A DE FC 7 81, 1 DL A ) 190 anfy 25 8 1) B 5
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e, Gt B A Bl B — 4F Fr %F W A 505 P T AR B A 00 OF B £ BE TR R B, ot LU RE
TR VIR A RS T T AR T B S R RE A R MR R, AR SRR X R 3
FH TN B3 2 3 68 75 oK B0t o ol i B A8 i, DUROY BT X6 7 9 2% 3% FH T #0345 Lb 451
WPV e b 07 0 N T 8 2% B8 8 R 4% 0 i B2 e AT A 3, IRNR g5 SRk 2 s . 45 R E
HOANTHERREERI, SN ERZEH T AR ERM SRR ERD . A
TR, FE P A S R Ay, N T e R TR m 1 MndE 5, S LR R H
TG IR B3 e B0 20870 0.053—0.062 10 . FiR R BIGIE T A iy #ag R i, BIA
TR RE BN R TN BT AR 0 T AR 55 #6471 KO {4k A Ak, AH S T B
A FEIX L R TN B 57 sh B R A TAE 456, PR Al AT T 3k T AR HH H LAE T 2 0 T 1
TAEAE %
*2 A AL AT EE SV RERNIRAEGEERN BN
RERAIRAAFHE R EREE RFALIRAMMEHRGETEREE

*E
(1) (2)
, -0.062"" -0.053""
ATERERR (0.016) (0.017)
R v P =
A B E R P <
L B 18700 18700
R? 0.986 0.985

PR R B SCAS 20 B 7 6 i B AR AE AL BEOR G UTE B T AR Al B A AR 2
I 7 9 2 T K 3 R AR 2 B R P SRR A R Bk . Dk — b K LB
TR R R T 5L T3 ) 4 BR T KT (35 8000 J0 ) (R AR 2% I 2R (AR F)) (& 5 2R (3
AR IR TSR AR L A BT L D A 2 5 AL B R AR I T O LR T
BREXT A N S WA S B SE 0 o B4R, 3R 3 Panel A—Panel C 55 (1) 51 FIZ (2) 51
f9 1T U &5 2R B s« N T RE % 8% B B T, Al B X A 3 8000 JT e AR | Iy SR AR
PR 250 2R 34F LUR A9 2 U T A9 4R I o 2 2 e /b T H 3 8000 ST L I (o
DB SRARE K VA b AR oK 34 R UL B A B G TR HH I R B B, R
N TR T Al RS RE A9 2 B 6T TRK I 1ol m B RE py 2 L5 TR K.
1M % 3 Panel A—Panel C 2 (3) 5 F%5 (4) 5] MR 45 R Bos , N T ER T E =TS, &
ol X6 AR 2 BE A g BB A R TR TR RN, bR A BRI T AR SRy BEE
B, B A ol 9ol 1 %o R BB A HR B TR R 5K, OF R 2 09 P IR RE R R T
RACER AT 5 W AR, H AT 48 89 97 3l J3 A AT LUT T 3 v B B 2R 35 T 5 T A A i
(ALY il

O HREE TR ECh R A O*NET £ 4

@ Ef—, PR TR KT B ] PR G T B S 8000 TT 5 57 ., T 2 B Ik 2 5 BESROK ST LLAE Sy B,
D S LA AN N BREUE R 9 4F i v AT R L v B U D 1248 R B BB 14 48 AR IRME D 16 4F B HUE
N84 T BUE N 20 4F 5 55 =, S I R AR 2 4 TR K S B i) vp (B, HEvp R BRVER O 4 o AR SO TR TR o
AR G 9 AN B P40 5 BB, 45 R AT AR Rl AR R I 2 R A %
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%3 Ml 2T AT &Y REFATHEBERENZ
Panel: A FHART RE R T
A T#80007C K A T¥80007 A T% 80007 X F T % 8000 TG
% B T Pk T MUk
(1) (2) (3) (4)
. -15.240"" 34.528" 1.163™ 0.588""
ATERRER (0.570) (0.851) (0.081) (0.040)
A b [E R A% L e b b 5
17 e — 4 1 B € B e b b =
A —F 4 B E R b b = =
VRIKER 7665485 7665485 7665485 7665485
R? 0.209 0.244 0.404 0.407
Panel: B FHA L RERT
. FHAFUT FHAM U E FHAFUT FHAM U E
s (1) (2) (3) (4)
\ -0.229" 19.510™ 0.998"" 0.754""
ATERERR (0.002) (0.342) (0.064) (0.055)
A b [ 5 3% R b P = b
AT e — 4 10 B E P b = &
E i —F 1 B E B & = = b
L {E 7665485 7665485 7665485 7665485
R? 0.760 0.339 0.408 0.413
Panel: C FART RERT
T ERIE YT THZKIFER TG T ITHEZB3IFR
o Lk PLE
(1) (2) (3) (4)
. -3.575" 22.862° 0.088™ 1.664"
ATERERR (0.358) (0.249) (0.005) (0.118)
A b [ 5 3% R b b = =
AT e — 4 10 B 2 P P b =
E i —4F o B E R b P b b
M 8 7665485 7665485 7665485 7665485
R? 0.362 0.320 0.340 0.411

(=) 5Btk dr
ohy ST e T M PP N TR BE X Aol R T T AR SR B B2 R, AR SO AR 55 B0 7 4 Al
Tk 9 £ JEE T I S o e A
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B — R AR MY 5 AR B A LR AR I T i B R A 2 K O ELAR D 57 3 ) i RE
SR AR B AR o, I HL A 5 ofi 1] 09 05 A v 51 A 95 3l 3 B RE R 5N TR 8 R B I 10 5 LI
PEATAG T . A (DAY RS S5 R, 55 3 3 £ 8 2R 5 N T8 fE 2% 5 2 10 58 LI i
S, Ul B Al BT FR I B L K Y 55 8l ) B RE K B, N TR BE B AR Ak R T
it SR A SN RO . X — R 2D IR T AR SCRY BRI R, BN TR BE R R A
AR AL AT R R AT A5 IR T R IR REAY A LA T

o T R BEE R MR (2015) 19 J7 3% , R F 25 4R Aol B 76 48 0y X590 2% b HOR Al 1 55
IR A I TS A R N ) A RO e - S AR s S {2 I S iy
gl A ST B E WA RE T 5O TR BE 2R 8 JE 0 S B I B AT AL T o 3R 458 (2) FI Ay (el )T &5
R, 57 3 WO RE 1 5 ON TR RE AR B A9 A2 BT A 3E O OE Ul B 57 3 1 U g
. (1NN B 11253 N0 1o ADR R T IR N U R | B QI L G S 3 o s e o AN S B2 i
WA AE R TR 1 U Wb AT B K B R, DR S R DL g A T RE R TG T T
B

55 = AR 2 Weiss (2010) B SR B, R HT BT 28 )N B3R0AS B 4 35 47 b 57 3 03 JAS 2
VEFE AR, U e TS Al 25 B 7 AR B L TSR 20 2RO £l 24 4 A B2 T S BRI 4R B
5 b —AF N B8R T S B SRR 22, 3K — $i8 B B /N R 55 3l ) A 6 1 v
BT ORAEAT b —4F 03 2 B2 WOV 46, DU e B AE e R I B HE A b o E— 20 7 ki [l 1
Tr R I A ST B A BEE 5N TR RE R E L AL BB T A T . R 455 (3) 51 [l 5 2%
FALIR 55 3 1N Bk 5 ON TR RE AR R R 00 28 LI AR 25 O T, WA 95 Bl 0 AR B 1
w5 N T BE B AR X Al R385 P TR SR A 3G i 00 et o 3X R B T2 24 97 3h g A R
BEMEJE RIS AE N TR REROR AR BT, A oll B PR a0 6 RO P TR 05 5K, DL GE R
P45 A8, 75 Lk 1A I A B 2 P R PP e P %o G 2 s KU

*4 5 JME AT A% 57 B J R AE A A W K
T E (1) (2) (3)
3.526™" 0.830™ 1.837°
ALHERER (0.028) (0.009) (0.027)
AN T4 i 5 55 <57 5 ) B Ak -0.179"
E sk (0.002)
AT % ik & BEXT s # 1.136™
WA A A (0.028)
ANTE G FBEXT A -0.100""
JR AR B (0.004)
BHEE P 5 e
Al B B R b = b
A7 — 4 1 B 2 R b e b
H r—F B E MR b P b
pRIKED 7665485 7665485 7665485
R? 0.502 0.501 0.501

© AN rigidity, = Alog (labor_cost),,, ot labor_cost A4k A 51 A
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(=) B Hr

AR SC A AR b K A BT A B L B4 0 J ) B S 3 TR (R oo ) P e I (R o
) PR 2R (RN AR ) I =18 n VR D8 g B AR i, DA T BE 2% 58 5 0 0 i A
wPEATI . RSBROMITE R BoR, N TR REREE T, 2 s L e 4n 18
B 07 - B B B8RP 2 Py BEOR 2 e BOR M B R T 0w U, AN TR RE 2 e BE Al
NI BEASERGH TS o WA SCHT IS IE AY , 3 32 202 (A D9 N TR 8 48 58 i B 10 A i A2 1k
(8 RUAT 55, pE i SR B N TR BEBU T AP RS RE 97 3 1, 38 I 1 4ol Xof 5 £ BE 95 30 g
7 oK
x5 AN T e x4 b $AE 5 M 00 B v

WP TR BEHRALFHER BHERALFHER

% E

(1) (2) (3)

‘ 119.358" 0.043" 0.015™

ATERERR (30.993) (0.001) (0.001)
BHEE P % b
A v 18 5 3% R = = =
17— 17 B 2 & e &
Efr—F i B E N b b %

L (A 7665485 7665485 7665485

R? 0.311 0.614 0.494

A SCH T 2 ) B0 5 7 2R 4 BRSO 9 DG AR AR BRI ol SR RS T AR Y 4
Gkt . U EMARMAN R AR SERAZE BAHR LEMER LEEMERS5E0A
2 HOAE A B s B A e, 4 o ol 11 5 550 RAT 00 8 S R A7 1 H . 3 6 55 (1) 41 B Bl
iAW oR A R TR B T B W 57 B ) A I 5 (2) —(4) B Y
[ 05 45 55 s, ok R3E T B A 3G 0 IS AR T 95 8h AR, AT LA 1 R Vi S 4 T RN B 4
Tk, BE R LB, BAARRUL, B A E S RS TR A iR R
TE, AT AR A 5 TORAS 5 e A B B R AIR 0.356 4> 1 43 A, I B4R TH B F1 % 0.108 4> 1 28 A .
T2 EFIEH 0.473 4 H 43 8 AR THE B B A T % 0.498 1 H 43 A5 .

6 RERIXHEE SR W
. MBS ams sysnx T ERERS

(1) (2) (3) (4)
RERIEXELAT -0.356"" 0.108™ 0.473" 0.498"
FRPWE (0.063) (0.026) (0.262) (0.234)

BH kR £ £ 2 2

A b [ R AR = P = P

4 i B 2 3R & % & %

17— 10 B 2 = = = =

255



X O TEATERANAAENERERT

%k 6
B A E ZEMRNLKE
. A"ZZ?EQ“ A% sEflEg L,;i)ﬁf%
(1) (2) (3) (4)
E i —F i B E R P = b b
AW AE 21961 21961 21961 21961
R? 0.309 0.366 0.272 0.277

N BB S EUR Y

T2 LA T RE S 5 | 4801 8T — 56 B 8 A A0 ol A2 B HE 3 T, & Bk 97 3 1T 3% 0E
TERAE—UAL S EH SR EE S N T CREM NARERRZZ M XA Tt
RN ) FEAGER GESR AR AR TE 58 4 3 B9 LI 0 1% G2 00 sl ol A5 =R R 2 B 4
TR R AR, N T BRI AN VT L 25 A M P S B g . S R DSk T E
iy 2 W gl R R AR 2 AR St A Ml A e A | ke E e B T 0 0l B B A I
oo [, B R MBI R T 57 30 ) i 8 Ak e, JF A BOR 2 mAE RO . SE Y
ot = A o W0 I b 3 e OGP A TR AL B A b AR AR Y
P )P SRR A R B LB A . B R i B O T 3R 2 B IE R ol 1 =
W) — FR BN T SCHF 48 2 30 T8 Rl & SR IEIE Xy L RS T TR 2k I X
N T8 RE B R p L8 5 Pk A, U S e sl JR vb B R R M R B A TR 4 1]
75 1] o

A, A SCHE Acemoglu & Restrepo (2018) Fll Acemoglu et al. (2022) 1T 45 55 7 {1ty 3 Al
L 20 Al ] AT R TN 515 N T BB IE G 58 BURE AT 55 AR AU LR T
B AR, 56 T N T8 RE B 9 B A A ey 52 i i ik R 16 TG 5K o B T T
N T RER KA FIAR HEAL T — 28 TARAE 55, 3 su 4 A olb vl LA I 57 3l 7 iAS 548
REM TGRS AN TR GEUMER &, k2 A4 UG T 58 U 55 LA REAR A, DR Aol
T TR #E— b AR SCHEE T 2014—2024 4F Hp [5 X 45 33 B 5 78 28 30 B 4000
I Fe kR A SRR F AR B L U T Ak R TSR IR AR T Al N TR RE R R
FE  HET AR T N TR BB R AR XS b RS TR R B R0 . A SR L 56—, AL
BB R AR T B E A R TR . ROk UL, N TR BE R R e 1
PR 22, Al & AT AR I 5 v RTE A SR R R T SRR T R 2 3 4R R 1,130
NI R o X SIS TR ] AR A B A AR R TR R DL K 2 i — AR A A A M AR I S AR
SRISE o 5 AL 2 B R U] s N TR 8 0 38 BRI 1 Aol 85K 235 ] 0N B T 45 1 ¢
RECRE , X RN TR BB RS B T X AR AT 55 1 13 B0 A0 bR AL 5 [8) i, AT me o 20>
T AR B AR 2 I CBAR TR B 8 1 A R TR B TS T Al AR B 2R
S R TR ERE N TR e R A T 51 P R AT DL A 4 B DY T 58 A — L
] BLAT 55 s i Ah , N TR BB AR AR TE T A 4R B 5 T AP 2 2 D L e SR AP T
KAV AR BRSO RS 57 3 ) S RE A A TH . B =, S BOPE A  R T  0 T 5 B  HRe ok
P SEAR Y Al L 55 3h B BE ) BEAR R Aol L 55 3l g AR W B e Aol N TR fE R B
J3E 4 T R Y R0 P T SR B 1 R R . BRI, R o3 B 5 SRR B Al wT LA i

256



6% (% X% f@ 2025 & % 78

O 52 3% T SR ok B AR 57 3l 0 AR, DT 4 i 6 R A3 L 488 M i 3 R 4 M B < O
LB

£5 BT AR SCRIAIT TS A Aol S fuf AN T REE AR TH A T BEAKF (3 A
T3 BE A BRAE T B2 AL T BRI M A SR A, A Sy R R ST AR A2 e o 5T 0 8
e BEBOR IR L TSRS o 45 LR RIBESE A5 I8 AR ST, 2 AR A2 5 5 77l T2
R A SRR A 92 38 Aol R 3% T TR S 51 Aol A 97 3 3 S B R B B0 5 B R A A A 4
H AR BOR

— 5 T, 0 T AR (1) B 58 20 IR B T BE BRI JE g Ak 1T TARAE 55, fi
Ay B AU TR A R 250 4 B8 58 A9 AT 55 #6 4k o 2406 TN Bl Has b T bm v Ak
Bl A R 0 T B EACHR > 2 MR B TR it 7 BORBEAl o DR, al DURE 508 N T
AEH 236 ] T UM S &, DL AR 57 3 0 iAs (B R 2 8 B0, OF BB T AR L5 H /Y
T BT A B 5 g 1 o (2) 78 SE PR B AT RE R T , Al T 455 A B3l 55 45 JSORIHE 55
PE 5T, DA 46 58 T U1 2 DAl U6 26 0 45 3 5 2R N T BB+ RS A TARR S, X
TR i AL A S TR I S AR e B B AR TR RAR EAT SR o AN, T DU B O RSB AR AT 5
B e EOL W 5 B ) B RE R B L 55 3 T A W A s B4 1 sl 55 B 0
AR, TR R A L 3k B S I P 2 A8 R ) I A 8 28 0CR R BE B Dl I3 L (3) Al B
T g % PN AR 6 TN SR BEI, $ 0 536 TR R A A B RE A W, AR B A T
N REAT R 09 TARAE 55 A2 Ak, JF HL B8 R8I0 58 AT AT 55 BT BOORS 1 14 0 b2, 2t 57 3l
SN ICECHLE] , 1k R T B 5 N TR BEROR A RO AN, bk ek T RUBOR Al A
PR TR 28 55 R AT o (4) 2R T 2238 F AR S Al K vl s B e s A 47 1 5 9
5 AR 2 O B A B e B RE 4 M TR R IS S I v S A A N T R
TR B TE . BN, O 2 BN T AR el A9 2 U6 T AR SRR R 2 R B RE iR 07 1 R JEE A R
B, Beit 22 S AL B B RE T Sl 18, £ A AN T T AR sh LR A S St 2 1 A9 [R) i, 32 502K
TR T A AR o B3 ) N BREL 3 A N T RE I 5 2 A9 AR W ML RE A AU S)
Alh B B AN ST SEA SR 1 T 2%

I3 —J5 W0, R T BUM S« (1) BUR R — 2 510 SCHRF 1 it fie 12 5235 J1 1T 3 19 £t
JE HRUE K T o BN e A AT DI S | A Dt S5 i R A i ol A5 v 5 R SR T TR A, B
Jil A ol 2R TSR35 T AR 5 5 S fy e e R TG ] TR 55 °F 5 et B, SRR E TR Bk
it E R BT WSO S5 IR S5, AR Al 5 55 8l 1 9 1% - DL FE A, 382 SR8 T i 454
A& (2) N H B R 3% I 55 3 3 52 THHCRE K F i BN T BB BOR A R A itk 28tk . il dn,
BORF AT DUAR 3 38 (09 = Ji = A 2 il 4 2 B LD 3 R % I 38 7 ) R, 7 [ KRR
FHREHIF G G BA B B AT 3h 7 B, P B o 4 I A U A B IR 46 15 SR
TE ) 357 5 2 7™ 0 88 R F 57 3 O s o ml D2 Sk it sr N T BRI BEDIEAR &, RE T
53 g L3 G A 2 ) BLMRAE 5 S T 2R AR AR R E BCRE T T NIE , iR A A
Bl T2 55 3 T 5 19 B ACE RE AT 7K SF o (3) B2 B 52 N T BE i A o i 8 25 9 o
R A 4 R B TREAA, R TR — 2 — IR AL B SRR R o b LA - S RIS B R AT
b B2 5 1 R R 23 A 09 D7 28l 2 1 00 45 A ol 45 PO YN T BB 38 T B 4
RE T R AL AL, 7 WP 4 R XU T ALY, 1) R R 4 R B3 T 300 A A 0 5 1) XU T
BB R RE A UG TR AL B BB IR TR M B F Al 2, WA B E S8 N T
AEJCIL B2 5 B ARG (5 252 2% ) LA DR A Al BB B © (4) T i R A% F Tl s i 8, 4 4

257




X O TEATERANAAENERERT

i) A2 5 523 T AR AR 3 0 A 3 3 ML R A oMb s o s ek 2 R 85 0 A R B ISR 119 58
5 LU BR N T8 AE A BE- 240 n9 55 sh A8 BEIRD AR . 49 4, BORF AT DU 57 5 3 sl B 25 A0
T E A A 2 PR B, A AR A AT P + S 25 K P AR 2 S B SR AL R BILAR 5 BT DL 5
4 R A TR v, 3 B A b R 55 2l 38 XUT5 B AU R S 55 45 2 AL R 5 5, 3 5 AR I
(] AL A M B B S A 45 S B A K, LB Ak Aol Hh B X T B B I AR SR R kAT O,
RAWEH T A RSB 5 2RI

N A BE 9K 2l A 3R 36 ] AR e w22 3 2 1 o o R o A P i — S B RS
AR SR A DA S A R N TR BE BRSO TR R TR R R Ak
TR R G PEFNRCAR, N 5 R R AR B8 g o A, b 34 o s i BE A £ R 16
TN B BB WG 70T — H8 MR A2 B v 3RAT 0 7 RO 15 38 A0 58 0 Y AR 7 N TR R AU
™ FR R A DU B A O N TR RE Dt v Jo e e 0 Al " R B SE Z0 M) i k2 B AL 2 00 TR
A RS R R

S & Xk
WRIH | B AMRBL, 2024 - O TR BB A0 B8 ol X 57 30 97 (9 75 5K 2 K FREF & B b ),
HEHE 5 EE 639 .

PRE S MOR /N5, 2019 (N T R BRI S A TFHK) (G TR 7401,

TL/NE L2008 (MR 55 ML G AR S EE R HMRHE— AN RAT R E 5I7 5 R ENSE—),
(BB T

ML A, 2022 S B 07 Sl IR, O B D 2 B )5 1130

B E/NEE ARE, 2021 CHLER A RPN ML 5 [ g ), (R B B 9

RS BRI, 2015 7 AR A 30 b 00T —— X S A Rl R B FE R i 2R SR B AT ) S DRI ) 34

TR BB AT 5E, 2023 (1R R BOR K R A0 ey 52 0w 55 50 3 B8 47 Mk 3 8l 7 HET TARL S SH e A
SEUERFFE) L B HH ) EE 8 .

e AR, 2020 : (il B I Ak v ol BT B th RS2 ) (G SRR SR EE 1.

VIR BTV, 2024 - CREAR 2R AE 4 55 4ok 06 T - 3R AL GROB ML 00 o 1 AR S0 86 ), (R B0 )48 8 30

FARER SR, 2020 (B as AR 4 Anfaf 52 vh [ 97 3 0 i 7 ——ok B G b BT A R RGIER ) AT AT
55104 .

BRAT ,2023 (55 55 YR 3B 76 o 1 8 5 D A2 5 sl L) L (it R e )58 1130

1o B e (ZR5R 2023 (4l A (AT BE 4 57 55 A —— T A TR BUR S 0 E MR i R ), Cb B Dok 22 3% )
oM.

WomAL BRAR T (MG 45,2024 (N TR RE A 42 T Al AR R AR 2
) CERHE RS 2.

Acemoglu, D., and D. Autor, 2011, “Skills, Tasks and Technologies: Implications for Employment and Earnings”,
Handbook of Labor Economics, Elsevier, 1043—1171.

Acemoglu, D., D. Autor, Y., Hazell, and P. Restrepo, 2022, “Artificial Intelligence and Jobs: Evidence from On-
line Vacancies”, Journal of Labor Economics, 40(1), 293—340.

T 97 3 1 B A A TR AR B

Acemoglu, D., and P. Restrepo, 2018, “The Race between Man and Machine: Implications of Technology for
Growth, Factor Shares, and Employment”, American Economic Review, 108(6), 1488—1542.

Acemoglu, D., and P. Restrepo, 2019, “Automation and New Tasks: How Technology Displaces and Reinstates La-
bor”, Journal of Economic Perspectives, 33(2), 3—30.

Acemoglu, D., and P. Restrepo, 2020, “Robots and Jobs: Evidence from US Labor Markets” , Journal of Political
Economy, 128(6), 2188—2244.

Acemoglu, D., and P. Restrepo, 2022, “Tasks, Automation, and the Rise in U.S. Wage Inequality”, Econometrica,
90(5), 1973—2016.

258



6% (% X% {i 2025 & % 78

Akerman, A., I. Gaarder, and M. Mogstad, 2015, “The Skill Complementarity of Broadband Internet” , Quarterly
Journal of Economics, 130(4), 1781—1824.

Autor, D., 2015, “Why Are There Still So Many Jobs? The History and Future of Workplace Automation”, Journal
of Economic Perspectives, 29 (3), 3—30.

Autor, D., C. Chin, A. Salomons, and B. Seegmiller, 2024, “New Frontiers: The Origins and Content of New Work,
1940—2018", Quarterly Journal of Economics, 139(3), 1399—1465.

Babina, T., A. Fedyk, A. He, and J. Hodson, 2024, “Artificial Intelligence, Firm Growth, and Product Innova-
tion”, Journal of Financial Economics, 151(1), 103745,

Banker, R. D., D. Byzalov, and L. T. Chen, 2013, “Employment Protection Legislation, Adjustment Costs and
Cross—Country Differences in Cost Behavior”, Journal of Accounting and Economics, 55(1), 111—127.

Baron, J. N., A. Davis-Blake, and W. T. Bielby, 1986, “The Structure of Opportunity : How Promotion Ladders Vary
Within and Among Organizations” , Administrative Science Quarterly, 31(2), 248—273.

Bertrand, M., C. T. Hsieh, and N. Tsivanidis, 2021, “Contract Labor and Firm Growth in India”, NBER Working
Paper, No. 29151.

Bloom, N., 2009, “The Impact of Uncertainty Shocks”, Econometrica, 77(3), 623—685.

Brynjolfsson, E., 2022, “The Turing Trap: The Promise & Peril of Human-like Artificial Intelligence” , Daedalus,
151(2), 272—287.

Choi, J. J., M. Ju, L. Trigeorgis, and X. T. Zhang, 2021, “Outsourcing Flexibility under Financial Constraints” ,
Journal of Corporate Finance, 67(2), 101890.

Drenik, A., S. Jiger, P. Plotkin, and B. Schoefer, 2023, “Paying Outsourced Labor: Direct Evidence from Linked
Temp Agency—Worker—Client Data”, Review of Economics and Statistics, 105(1), 1—28.

Felten, E., M. Raj, and R. Seamans, 2018, “A Method to link Advances in Artificial Intelligence to Occupational
Abilities”, AEA Papers and Proceedings, 108, 54—57.

Frey, C. B., and M. A. Osborne, 2017, “The Future of Employment: How Susceptible are Jobs to Computerisation”,
Technological Forecasting and Social Change, 114(1), 254—280.

Gaggl, P., and G. Wright, 2017, “A Short—run View of What Computers Do: Evidence from a UK Tax Incentive”,
American Economic Journal: Applied Economics, 9(3), 262—294.

Goldsmith—-Pinkham, P., I. Sorkin, and H. Swift, 2020, “Bartik Instruments: What, When, Why, and How” ,
American Economic Review, 110(8), 2586—2624.

Graetz, G., and G. Michaels, 2018, “Robots at Work”, Review of Economics and Statistics, 100(5), 753—768.

Harrison, B., and M. R. Kelley, 1993, “Outsourcing and the Search for ‘ Flexibility’ ", Work, Employment and Soci-
ety, 7(2), 213—235.

Li, K., F. Mai, R. Shen, and X. Yan, 2021, “Measuring Corporate Culture Using Machine Learning”, Review of Fi-
nancial Studies, 34(7), 3265—3315.

Matusik, S. F., and C. W. Hill, 1998, “The Utilization of Contingent Work, Knowledge Creation, and Competitive
Advantage”, Academy of Management Review, 23(4), 680—697.

Michaels, G., A. Natraj, and J. Van Reenen, 2014, “Has ICT Polarized Skill Demand? Evidence From Eleven
Countries over Twenty—Five Years”, Review of Economics and Statistics, 96(1), 60—77.

Mikolov, T., L. Sutskever, K. Chen, G. S. Corrado, and J. Dean, 2013, “Distributed Representations of Words and
Phrases and their Compositionality”, Advances in Neural Information Processing Systems.

Nunn, N., and N. Qian, 2014, “U.S. Food Aid and Civil Conflict”, American Economic Review, 104(6), 1630—1666.

Voudouris, I., 2004, “The Use of Flexible Employment Arrangements: Some New Evidence from Greek Firms”, In-
ternational Journal of Human Resource Management, 15(1),131—146.

Wang, W., G. Gao, and R. Agarwal, 2024, “Friend or Foe? Teaming between Artificial Intelligence and Workers
with Variation in Experience”, Management Science, 70(9), 5753—5775.

Webb, M., 2020, “The Impact of Artificial Intelligence on the Labor Market”, Stanford Working Paper.

Weiss, D., 2010, “Cost Behavior and Analysts’ Earnings Forecasts”, Accounting Review, 85(4), 1441—1471.

259



XN OTEAIERANRAEHERERT

Artificial Intelligence, Human Capital Structure and Flexible Work:

Empirical Evidence from Online Job Postings in China

LIU Xing, ZHANG Haotian and TIAN Xuan
(PBC School of Finance, Tsinghua University)
Summary: The rapid advancement of artificial intelligence (AI) has profoundly reshaped the labor market
and raised concerns about heightened employment pressures during economic downturns. In China, flexible
work has emerged as a key mechanism to ease such pressures. The “Resolution of the Central Committee of
the Communist Party of China on Further Deepening Reform Comprehensively to Advance Chinese Modern-
ization” and recent policy documents such as the “Opinions on Supporting Multi-Channel Flexible Employ-
ment” outline strategies for broadening flexible employment channels and regulating new work forms, pro-
viding a roadmap for balancing technological change and job stability.

This paper examines how Al affects firms’ demand for flexible labor and the structure of firm human
capital. We first develop a task-based theoretical framework: AI can simplify and standardize tasks, allowing
firms to employ lower-cost flexible workers alongside AI to substitute for full-time employees and thereby re-
duce labor costs. As a result, firms’ demand for flexible employment increases. We then empirically test
these predictions. Employing state-of-the-art natural language processing techniques on over 200 million on-
line job postings from 2014 to 2024 in China, we construct firm-level measures of Al exposure for about 5
million firms, and their demand for flexible labor. We find that higher Al exposure significantly increases
firms’ demand for flexible workers: a one-standard-deviation increase in Al exposure is associated with a
1.13 percentage-point rise in the share of flexible job postings. The result is robust to instrumental variable es-
timation and a battery of robustness checks. We further show that Al reduces the number of skills required in
flexible job postings, consistent with task simplification and standardization. Moreover, Al reduces the hiring
of low-education, low-wage, and low-experience full-time employees while increasing the hiring of flexible
workers with comparable profiles—implying that Al-flexible labor collaboration can substitute for low-
skilled full-time positions. At the same time, Al upgrades the overall skill structure of the workforce by in-
creasing average educational and experience requirements, as well as wages. Heterogeneity analyses suggest
that Al s effect on increasing demand for flexible workers is more pronounced among firms with lower aver-
age skill requirements, weaker labor bargaining power, and greater rigidity in labor costs. Lastly, we show
that firms achieve cost savings from a larger flexible workforce, resulting in improved operating performance.

This paper makes the following contributions. First, we propose a stylized model showing how firms em-
ploy lower-cost flexible workers in collaboration with Al to complete specific tasks and substitute for full-
time employees. The model generates the core hypothesis that greater Al exposure increases firms’ demand
for flexible labor. Second, we assemble a novel, large-scale dataset covering nearly all flexible work types in
Chinese firms—interns, part-time, temporary, outsourcing, and dispatch—extending beyond listed firms con-
sidered in prior studies. Third, we employ the Word2Vec algorithm to identify job postings for flexible work-
ers and construct a measure of Al exposure based on the similarity between occupational tasks and Al pat-
ents. This approach allows us to empirically examine how Al reshapes firms’ human capital structure and de-
mand for flexible labor.

Overall, we highlight that AT fosters flexible work practices through labor substitution and task realloca-
tion. Firms can integrate Al with flexible employment to enhance productivity and competitiveness. Policy-
makers should strengthen flexible employment systems, protect worker rights, and invest in reskilling and so-
cial protection programs to ensure a smoother transition for both firms and workers in the Al era.

Keywords: Al Exposure; Human Capital Structure; Flexible Work; Online Recruitment Platform; Firm Per-
formance
JEL Classification: J21, G30, O33
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