REE FHE  REEEZRME ST ZHEN G

RBFEEZEME W T EHENGE

—XREEBRRAEEE R R K" WIEE
RAEHE P

WE ALBIHERZAEANZE T AXLKBEY ATIRADRAGEFEH FAMBREAK
HBEHHRBER A EORER L AREZ 5 ERERKXHEELET P E LT NG FHRA
WA Hm, FFRAIN, KBBRERERKT ARG ZHRANTR, FRELEREAN,“BRA
KBBEHARBERE "R ERKTFHFEANLL BT REZH L LARZHERIT LG F )
BN E ., 3 — T 8 Hoh AR A LI, KB A e Bt (R 4 e B Rk & xF 35 A 31 7% &
B K BBARRE T LUK FHER SR FLE BN FETHFHEAN, 0 FHK
BN T &,

KER: KHE HFLEHER FIHRABHR HRK#EF

—.5l5

Bl LA TG R 2 SR RS Sy AR 2R A 15 8 B R T R g B A i A5 S R R TE
TRV R BRI EZENMEM . SIFE R E BRI E L REGI KT AN TR AR S
/AR AR E (SN S Bl G S N URTRE (= RN TR (o0 = 5 2 | Rl | RE A O S WA K8 I 281 - R (G
b FITE A 5 T A SR TR 205 W) B 4 — 6 TR R ), T B A AR X A e O I, B 2 T 5
i) A b 55 Bh e A A6, 2 (E A5 R T A9 B SE [a] B, Karabarbounis & Neiman(2014)3I0 K , {5 B AL & 5 5
SERE B P 55 SO B BT R — A SRR

SERANZ B WA F) 22 5B (Mckinsy ) 78 2011 4F 4 H < RBCHE i BE A&, DA B30 /2 i H o R K
i AR AF A B A0 BN AR L TR RS IEAE O A A R . TR e B A RBL
i 10 FF & U A L 2014 4F DAk, < KRB A G N AR B 15 22 8 AR S A 55 B (UM TAEMR & ). 481
U PO A S B SR G 5 Bh ) AR i FE RSB F IR SO— R R AR R E R L R
AR5 E PRSI RG 51 & T s IR I B0 © B B SRR SR SR . B SO & 0F
K (R %, 2022; Goldfarb & Tucker, 2019) 7=l #% %! (Einav & Levin, 2014) £k & & (7 %EH
,2019) Ak Bk ik i35 %, 2021) BRI BE (Sarker et al., 2018) 45 7 T T K& & B I 4
e Ja A AR DA SR R AR T R EAE X 55 Bl WA 57 5

IR B & JR 11 i B ) 55 sl IO 0 51 1 5% o PR 2R R 08, R [ O TR LK
S0 AN DT 9 2 A 4 T R R (EL B AT 43 BE R X TR SR 5 (IR AR DY 2, 2021) . S K

*RAER CHIRFREZBFAR TS FILRKFEFFLIR, SE A 310058, & F 4 44 : songzju@zju.edu.cn; 5
Pt GRRAE R ), # it KF 25 2, "B % A5 : 310058, & F 48 4 : luligi@foxmail.com, A2 R B K FHFALALL
HEFEFAARETERAAD T LENHERSEDRTEFHRABTLREAR"(22JD790074) ;34 A AHFF A
RYBERAEME FERFEL S L 047 Afghz”(1.223G020001), BRMHBLFRERXGEZREL, X8 i

O (L I R & ), (R Z)2021 455 20 44 .
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A g < RO A B R 22 B i K AR [ A5 o BRI 5 07 B R e R R AR . O
A BT 57 ST 8 B P R IR AR 2, Xk 4E (2022) NSS PR R 2R (A2 3 I3 FeR
HE i 1] S 58 42 3 G A2 B A BRA A A T HEAT TR AR Y B A o HE DA S0 R A
PRVT 55 SR B 55 AR SO AR 1Y) S F S AR SO RS P (2017) , Al AT 4 T 2004—2013 4F #E #5
PL b Tl A b AT 2 8 2 B0 SR T T A5 B Ak & R X e s ol Rl W 44 BE ) s e IR O AE B Ak Sl
57 S G HE T B B R AT By S 3B L 8 £ BE 43 B 55 30 ) T W oK O T R AR Ak IR
XiF 55 2 3 WA A5 5 1 A% b B K i ML AT TR A Ie I8 o AR SO S TR 9 B AT 9 R B0 HE X
55 B A X T FLA A A B R A7 P BT 0 A0 52, O EL R )3 R R R T 2011—2019 4F |, X B A 1A
ST FEE B R Bk R

AR SCE S H PR A A 2 R B 55 SR AR B A R R B HEAE L TESCIE D, B T
AEAE R AL 5T 55 ) 3 R 85 55 Bl WA 03 850 1 i ol 7 13 B8 25 55 o R 809 B2 R, 7T e A7 78 S 1] R 2R [1)
R 3 Ah A B I L S 55 = 5 TR 3R AT R [ A 5 e 4 R BSCHRE 1 FH R B RN 57 Sl A A, TR U
3 /N AR ARMEAG T R ER RO S5 . O TR ORI AE A N AR R IR, AR SR R PR s 2
A g DX A0 AR B R N PR OC R R R RR B 25 A g X R T E E A F & T IR A BUR
2 B ) AR L R 55 b DX{E B Ak R R AL R R R 2 IR I A A S B Ak
N T RS ol AR R ORB I A aE s b0 G R R B 1 B A2 A R (BRI AT,
2021) o B P R 25 A 50 X7 23 38 3k PR R 4 5 i 3R [ B T Ak 9 57 SR A B . — T, R
BHE A J T LAAGR HE Ay B R #E 2D . e DXGE ak R B 0 T ORI SR TR RS W BRI A A
SR FR ;3 23 58 35 0 58 ) il B 5% A 28 Wk £l i R R 52 i o Aol A 7 3R o 8 S RKEE
Ml B 2R R HE Bl R ECHE 7l B SRR AR R R KR 094 B, HE S Al R D o Al A 7 SR 4 s 2 i
— R 55 B A B . O — 7 T, KB R R s e Al B R CE £ T A B b i AR A
e BE =B, B T 55 SR BRI T TR AR I A B O TR N ERORAS TA] 5 6 ) B
TNE, e T 3055 s AR &N R

A S XU 22 437 (difference-in-differences , DID) #EA7 [, & B0 R R g R AR 27 & i B0 X7
Xof oD T Aol 19 55 Sl A 0 A EL AT B A ) R X — S5 R T R 5, O B AR5
it A [R) 5 12 A5 £ 55 3l A 3 80 0 B3 [) 00 JFG b 1B 3 Y % e L P XU 25 43 1) 45 43 DG TRC ik
(PSM-DID) #47 BlH J5 , 85 iR SR AR Mt . i — 20 3 i R WY, [ R R KA HE 2 5 i 30 X7 6 AN ] 2 )
) SE M AN [R] L 8 S 2 BT R R B R AT 9 557 Sl 3 i, X AR BT B R AT R S e N 2 L K
PR £5 A5 1 X7 X 55 By % A A Al 5 0 X A 4 AR R A Ml R S W R DX R
RAATR T il % 249 SRS v 1) Aol 1 55 SIS A 0, %o il % 249 SRR ) Aol VA i 2 R )

SCE P TR EEARIAE LT =055 — AR SCRE R T O T R B K R B 2 5 IR R SOk .
AT SCHR K 2 R B & KRB AE N 0 A5 8 B AR i 2 X 4l 2 UL 28 B A7 45 FRN S ), 3508 0 2 3 1R
BT T 68 R X 57 8l 77 5l i 87 AR 500 AR 3 00, 40 EZERNE £1.(2021) o AR SCl ol < F
KI5 Gl X7 1 Ah A2 BOR s, OISO 43 TE A7 B2 000 JBSUHIE & e AT 6 7™ 2B B S ) 52 i, B
A B 3 AT A 1 b A S BER & TR A 28 0% 5 L, i T ME R A 15 B ALK .

5 N KREAE R AL AR SRR T — A5 s A B P E IR . BT A PR AR DR
B K e Xt 55 s US4 BB 52 ), W0 Aghion et al. (2019 ) 3 4 44 & Al 5 B PE AL A IA K 1T R s
B F R ) R J A0 T A0CR T v A A ol s 4 5K AR 7 TR A A oMk AR MEHE AT 37, Bt BRI A1 8T, 2 B
ERIEATFHURAGH R T, EARTFENR T AN TR RS fignysgm, 5L
(2019) 3 2 44 # 22 FR 1T — M B A 7 TA A N T B IR 55 sl N T8 e 9 J 4 R4 & #f S 4R (2

@~ L - (i 28 T R €A 2 T SO R Sy 4 i e At 2 32 SO Ak [ 50 71 45 i 3 —— 76 v [ 38 77 50 4 —
T AR EWIRED), AR A 2022 4 3.
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PR R AR R IR B, X — G5 R e R i 2 BT S W B, By Ik TN T RE
7 B RN TR RS AR G A = O s B AU . SR R AT ST AR B A 4R I R BRI A o AR SO
SRR L, AT AR B e R0 T RROG AR KR T R B A R X 5 sl WA 3 LY R

B =, SCEE DB G A A A S UE I 4 W T e s T OB A RS R 57 S AR L AR . A
KT RO BN 55 B 3 B 23 A 22 00 T A0 ol Ak 22 A0 A G i A R AREORE A T S AR S
Ml A A 2 0 B 3R E K P A T I AT AL o0 B, e B R B A S B AR 3 i R R B AP E R
SR T 55 Bl A B () I 2 A R E L o e 2 A ol 5 e T R R K A B B B
W57 B BEA AR T2 TR (EUR IR B 3 O B TR BRI [R] B 3 A B TN, e T L
55 WA U B o XA B T AT S D 4 T A TR R e R R A ol 55 3l WAy A A
BL

ARSCHE PRI EE A 2 HEAN T 35 0 73 D SCHR £33 5 55 = 0 73 1 57 B J A HE SR 5 58 DU ¥ 20 o 24
T SRR £ T DX 10 B SRE B SR SR 5 5 T 0 O T B [ U 2 R R A 0 A S T
P 5 265 7538 20 BEAT HL 20 5 265 LR B 4 0

= Xk

(—)FEhE N RERR

FF IR A BAE R R IR ATTF AN A RN, X ER W EARIREZTFHILIN N, &k
FREEER AT E RS I 7 0 B AR IR B AR E . (HR, 20 42 8O AEAR LK , 74 WICRN 3¢ =] 14 55
SR BT IR N, 5 R BLIR Y 57 sl A 03 A B BT B S 3 (Karabarbounis & Nerman,
2014) . UL, 55 S AAR B I 1ok B 9 AR 22 E W 3OS o 35 B R o, 3R B 57 s Il A % I
BAR T FOF 7K F o Karabarbounis & Nerman(2014) Jll 8 T 1975—2012 4F 4x 3k 59 4~ B 5 19 24 #]
HTT 0 55 B IS A A A, e B3 R | AR RN T A [ 50 57 S AL LE 0.60~0.65 2247, il 36 [ 55 3l
WA BIAE 0.35~0.45 Z [ o 7 55 B 153 40 1) 28 By 35 5 1T, B SR AN ) 2 38 D0 5 1) EL AR 31 A7 7
265 B SR TG S T 2 00 )2 T % DU 35, 340 2 fOUE A oMl 3 T B 55 Bl W Ay T, AR S B 20 42
90 AFA Y RN T T [ 4 Al AS 1L =2 05 JF B A T [l g s 35 (it 7 B 4, 2019)

T A BT 2 B, 55 sl A 03 45 118 A8 Bl 2 X 72 W A0 28 0 7= AR B L RE ) . 7F 22 W2 1, 5 sl IR
AB 252 W A 2E FE 2 TG . 97 SO BRI A S - 45 B8R 3 J& T T g vk 5 BT e A
S3TC, FE WA (6] (2 P08 A TR &R, B B98I B8 A IO 3 PR 57 2 Ui A BG4 221 2%
S8 A 2 K (Daudey & Garcia-Penalosa, 2007) , K, AR Fak &5 E . R, 57 sh i A0y %6
B AN T 1% 2 S B0 NS R A8 1055 , E— 25 S 8O AN R 5 KA 2 & AR R R 3l TR 2 BE
B o FEROW R, R SCR S K A (2022) 38 o 14 g B A A DL KAl ] 1998—2018 4EFK I I i 44
AR A B, 57 U H S Aol Bt 5 TE AR DG OC R IR AAAE I TA) kb DX Al P S5 A5 T Y 25 R

YT 95 IR AR AT B AN A 22 BE YT R XT 55 AN RISE I, 5 2 24 3 BT T 52 55 2l WA p %t
9 N 7E 3R (Autor et al., 2020) o LIRS R 220 DA 32 IR 38 A0 22 B 25 4 45 5 AL A b AT % 456 .
ZEREEAF (2009) (XU B A (2018) BTN Ry 77 ol 25 4y e B4 2 (il 57 S A iy o 22 B U ARG AR e 3 . — 2
WRBETER T T RTES NN 55 ) 71T 3 43 FIRGE AT 35 B2 482 0 23 X6 55 Bl O A 0y 47 A=
70 1) 52 ) i BT B4, 2019) o T SR AE R, 1 22 2% 8 N ROUL 4 Mk 19 40 £ 9F 52 95 SO A 0 B 52 e XL 2R
Horp g — A~ E B T 1 2 R B E e 1] AL R R 2D A B AR R 2D AR X AR A T A B R Y
LB DT 5| AN [R) Az 77 28 28 A7 5 i I DA 8 38 A [R] B A9 14 A8 Ak 3 T AR 2 3R IR 43
BOIE L. 2SI AR 25 (2009) (R T I6845 (2013) &6 & 357 8l 15 29 7 (8 A i 1) 284) H2 R 15 25 02 6 [ s
i 55 WS A A T [ )

(Z) REHEXT 55 3h TN 47 80 B9 22 i AL 1 B 32

AL T LRI R AR S e Xt 57 SIS Ao A S e, BRI, T S0 3 A 28 R B ok B R D R
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A oMb B 2 L T 5 Bl A B A R 1) SCRK o

Lo Rt F duhl o RBE & R AT LUGE 3 A b B R 325, A B2 R 3 25 23 38 2o X AR b kg A% 22
BRI R B MO STBC o Y 57 B RS AS R AR, B A i 1) 8L (55 2 2 L) R AP S R AR
55 AR B o S22, W AR A AR R A i 1] T 57 31, 5 AR 3E 25 6 55 Sl A A VR IR GE o AR A A
SCHR , R 2805 A 3 B TR AR 2D S A i 1) B, — TR R (4 18 A R B A A B i 4R
B KT 97 sh i b= 4R, IR HL XS 97 sl A0y 800 T B ) R 3R (SO £ B 38, 2018) o TRl
Nordhaus(2021) ,Graetz & Michaels(2018) 55 SCHR ¥4 A T2 B8 (AL 46 ol Al A ) R B Al = it
RN R ERME B H AR SN FEA R SR A AR 25 S 8055 sh gt

B T T LAGE Je B IR 8 X R L o 3 B5CHIE 28 B il B R0 R TR i H 20 A S Al B R 2D
T 5 0 4l 57 BB A, B S, Al I DR BN R AT LB A R R el b R A BN R
PR 265 A ol 38 B 98 T AR AP 3R BLAS o BIUHE R T DD i 4R A A g 1 {5 L L 3l e AR R D
BC 53 BT, BE 6% Ko st 375 BT 2t Y500 T 4 T SR T 1) S [ 14 & P BE R i 2 I Il 45 (Farboodi et al., 2019;
SR A, 2021) o AR AR 7 i R v R OB B2 R L AT DL S ISR | A2 TR R e ] 7 N TR s
15 B 80 RE Y DAL SR 25 6 2 TR B 8 4 2 o0 LN DL B RE 24 SRORITIIL 28 35 45 29 AR Bl A R AR R
il Bh Al AT AR R PR

FLUR RS DX 35 =2 L R 58 5 B2 1 52 38, AT L % i 2 W ks ol 1) AS D 52 i), 42 v ol 2 7=
R BUREZIMUT A G HLE H ALRE A R AS A2 20 05f 23 BRG], A0 A1 s AR R AE AR 5% 4 1
RY4FE (Goldfarb & Tucker,2019) , X558 Z Z 0] IFEMS I A =1 sh P g 2 i . B, BA %k
S M B ) A A 1 B BRI T AR S L 3 e TR VR 1 IR S5 R R kAR T T S R R T R
KPR GE IR T R B B R AE ER FAT Ml 28 W i 437 (Farboodi et al.,2019) o i 18 12 X3 B4 w0 1 5 4 )
FH AR B 0, FT B O R E &2 T LA A 2B X il ) AN RS AR Al A R 2D

B J5, KB 7= b A TR A T AT DU 0 R AR R 4 B ORI A M ) B TR B B 0 e R Ak
S AR . Akeigit & Liu(2016) WA K QH A B S — A4 1 78 BIF & 2o 72 o 11 2k 2% 3
TE 1A R S A AN A B X ol the LA B S T A AR Al 2 (R HEAT KU (R B AR IR A
€1 GE IS RURS 5k mT BB IR B AE HoAh bk © & R B Z T & I H b, IS B0 R0% 1 34 47 (1
85,2021) o KRB T i =2 R0 Pl A TR AT AR S Al 32 G IR SR A a5 R BCHE | 3 R
T L0 AN 2 R BT I Bl B AR R T S AR R ORI A T

2.0 HFEE, EHTFATIHC B 2 E R AR R e SR A R
ZE W E DM ERR IFERETZHRIEEASRA I LAY sh Z R0 & (R4,
2022) . BRI (2021) Z5R T 86 A 7= B R I 0 A M0 A R EARRAE D B0 7R AR 22 9 R A
B —Fh R BUE S (5 AL AR, I 00T T 808 A 7= 2 25 oA B 3 A 5 . Jones &. Tonetti
(2020) 0, Bdl vl LLgk 00 o8 15 8 R RS T8 T 00 8 RUENR A o o AR AR R R B AR B R
BN T T B W AR R A BETE A e 0 AR b R PR AR ) 1 S 08 R s T O R
oK B TN, 2 G Al R R TR AR

KB 255 e A B e & R g M B A T . — 5, RO R R AT B T RN B A T
PEEE B ORI B0 B R o Al ik I FH B |, B M AR T R A R A A U B A e
T A5 B AL B 880, AL RE % LA TE AR 119 B A 45 4 £ Ml 1 56 4 T R 0% 4 4l IR 50 5545 8L, 58 95 AT
DLRE A 0 M 1 53R A O AT A A o DRI, RSO IV AT LR R AR R T I B SO BRI A
M g A T 2 A L EE M 55 Bl R 2 AR AR G R, DA T g i OR AR T DA Al it

OBLA SCHk X T B A 14 57 A — 35 s AR B i I B 45 R K T L(BRBE 3 45, 2019; BB R (R —,
2018; Berkowitz et al.,2015) , Bl AT E F 25 sh B £ 2 ML &, [FHT, Karabarbounis & Neiman(2014) (1 # E 1t
BALE B, & E AR — 97 s SR S 3 (o 1.28,
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A7 T8 Z2 AR ml e i BT B A5, 2019) , DT I S T 22 A ML 2 1 45, BEAR S5 s A 8 . 53 — T T, KA
i AN S AR 22 5% (Rl R A b B A B B R AL T SR A HL S (R AESE, 2021 T AE L 2021) , Ak #E AT
205 BB AR AR . KRB & Rl o s B KRB e B AR R R
Al B A AP T SRR A E R A B ) AR KR B T SE AT A
BRG RN = 55 5858 ™ I S M AR B R AR ST s AR i

KRB 23500 55 B BR BCE . KRB & RS 55 2l B 32 1Y 52 i (R B 7 A2 4 A8 0 B 368 007 R A
J7 i (Acemoglu &. Restrepo, 20185 £ 4% 5 £1,2021) . — J5 I, Bl 5 K B0 FN 52 1R 28 5% 09 R W il &5
Al A TN T RE A A S AL B AR B AR 53 95 3 0, 0 95 S R P AE B AR . 5 I R, A T
B 7 SN B S TR O B AT AR HE I, 7 R S Y B ) g3 B B0 s A A R B TR
S RN TR R A A R R KT o 7 5 R 97 Bl R RN 55 B A 03 Y 52 e (A grawal et al.,
2019). Gries & Naudé(2018 ) i 7 37 A & A T8 Re 95 A (1 P 2B 3 K BB AR, 555 75 SR 29 o 451
Xof A Y AT S MR A . A5 SRR TE N TR e 07 3 AT A R AR I LT, N T BE K S AR
95 8 1 WK IR 55 S A L. 53— D7 T, KRB & R A — S8 1 U0 1 H T AT 55, 1
I T AT AL 55 By ) R A SR RN BT KO X 57 Bl 2K AR A 3 RN 3 23 K AR R HOR X 55
S B TR SE A o PRI, BN R X A Ml 57 2l R TG Y S e S AR AL B RN 1Y £
ST

R IESE

(—)RBENEE

A I RBAE 52 W0 95 S Ay 8 R P RN R . — 5 T, 2% Nordhaus(2021) By #L] , K
B 1 Ay BF A 1 9 AL R D B A 7 AR R X 97 SR Ay BT AR . S — O T, B %
Acemoglu &. Restrepo(2018) (B, K E 48 8 2ok 15 42 AR A 77 4T 55 19 40 T 5 =, BV BE AR Fn 55 2h R
2Z (B B C S0 5 B S A, ST AR AR S5 B AR Y R AT Y R AR AR SS v (i)
A7 R AR AT 5 B R BGEAR MEAL O 1o A RO E TR

Y(J\ y(z’)g"ldz')gl (1)

Hrr, o RN AE 55 Z M A PE . BURBRAL T N— 18] N 2Z [0 B R B A 7= e 48 i i
FEP IR AR BN — AT 55 o BTIAT 55 2 O J5A B94E 55, I DL N3G ORARER BT 2 7
A A PRSI LE AT S5 . AFTERRARICIN — 1, N [, 24 << Ty, el o] DUk AL GE ) BEA
S BT A AT S T AR A s, 2 TR A PR AT S R RERE A sk, AR PEATSS iR AE PR R
R
A()D'(I)K(i)+A()L(i) if i<I
y ()= N o (2)
A7) L(7) ifi>1
Horb A0 VA 53 00k 57 3 1 5k 780 R 0 A5 RV AR S s A H R A K () L (0) 5 BEAT 55
AR 95 sh B R B A . 2% Abis & Veldkamp(2022) B8 35 , £ 7T LAVE N e AR 22 K 17 L 2
FFAA T B KBRS ARG &, D (1) MIEAR S i P8 I 16 B85 |, 267 Bais (9 3 20
SN PR, HL D (1) 56 1 M 3 1, 3 3R 7% OB 1 A i T 3 4 R AE o ASE AR AR A A PR AT 55 1
ok Xy £ AR 97 3 F RUIREL R 95 30 1 o B A () D& @ 7™ M s 34, BV kO v ) A R A S5 T AR
NSRS 55 8 o A AR 55 B T S AR T EOR 29 Sy TIAAE (D B AT 55 7T Lok A sl Ak, ot 2
R he 57 8l 1 ] LA BE A 58 AR
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AR ST B R W0 55 SO B P AN U 38 o — 5 T, B AR DA 8 AR 8 5 R OR AP T i 5
Wi A 77 258 6] 425k 55 BSOS o A i AR A5 o A X P i A S R A 7 AR T 2 M R
WA ST BE L AE S0 5 1) B T3 A — 55 Sl R AR o FEAR SCRYAEAY o 38 BLE JORICHE 1) 1oy JH R 2 p 1149 34
Ko T3 —T5 T, KA A O A AT 55 1 0 TS O 3, RIVBE AR N 55 8y 38 2 (A Y T 5, 2 0k 55 sl i
AR AL B TE P T — AU B BR 89 BEF AT DA A Al R 47 B A e 28 B 22 A 7 I 553
FEd F sl , BV TROIE R o TR , TR AR B ) — A B BURRIE 2 2 B3 BT AT 55, b An i T R et I
it SR AT AR ST A R T A A IR AT 55 B B 7R R o R B N RS R

(Z)#ERYE

TEFR BRI SEARAF i K240 E 10 (B ™ ah T 3 MR P2 AT 55 i R S8 & e el 3, ) A 7
155 i B9 # g

1 R W if i1
min 5 : IS
/)(z')z Ak(z)D(z) A[(z) (3)
W if i>1
Ai) 1

Ho RFEREARMME, WERGH TE ., MEPES i< I, Ak e E 2w 317 [ 31k Bk
F VA (125 % T R 95 BN 80 T o AR £ b R I e R A A L AT AR AR % i TR v (i) =
Yp(i) "o #E— BT LR B A AT S5 i B E TR

Y 1 ( R ) if i<<1I
1 S
R()=1" A)D'(i)\ A1) D'(7) : (4a)
0 if i>1
0 if i<<1I
[(i)= 1 wo\ (4b)
if 1>
YA,<Z->(A/<1~>) et

AR 3 C4) w0 BT AT 55 << TR B 2 i AR 52, 0 > TRY IR 2 th 97 Bh S8 il .t — 1R 3 2
EIE IR G

' 1 R ,
k=v] e\ amom) (50)
N wo\
1,:le Am(A,(z-)) “ o

TESERTEF T 2T, Al LA 2™ i

_ K"J(f (Ak(z')D”(i))Jldz')i+[,a”(Jl\A,(z')gldi)l]l (6)

(=) RER T BN 6 8
xF X (6) 3K 57 3l B fhi 5 B0n] ARG 21 57 SR A il % w z%,ﬁlﬂ w [ TF B 57 S A B
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LTt é\lx(w»@%fﬁﬁumﬁ,?;>o,%iﬂﬁtzﬁmﬁzmuﬁﬂo T 2 AR 58 (6) 7T BAAS 5
In(w) =2 1n<1;(w))+i1n(j\'A,(i)” ldz-)— (k)
' (7)
1 [ IOPINP
aln(f\»(A,\’(z)D(z)) dz)
3t 2 (7) 40 B N T G S8, T LA
mnﬁ(‘“)z‘fl : L (Al D)) (D)) di (8)
7 ’ J" (AL) D)) "ai ™
mgij‘”)zl - ! A(N) 1 : ! (A(N—1)D(N—1))" =0
] GJ A,(i)rldi O-J, (Ak(z'>DV(z')>rldl'
(9)
In(w) 1 1 o1 1 o
AT —(AdDD(1))" <0

[l ai [ () a

(10)

DA b = A5 00 o T RBU S e 55 S A B AP R . o, 5U08) s T R B 1
SRy W AR 5 TR R A S e 5 0 A 7 A [ X 5 Bl WA A B A S SR T [ R TR AR — 55
SEATE . M o> 1, RIBEA AN 55 8l 2 B AR SC R I, JOBI s 5 B0RY BT A 3 5l R 17 R g 20 i — 20 il 57
A BT s 2, 2 o << 1, 95 s A& BTk 3X(9) M (10) SR 1 R BoHe i i B sl A
PR 55 B o BC O =X, RIVBE AR 57 3 B R 22 6] A BC L 50 55 SR B, X R R GE S SR — 57 sl A
SRR R/NTESG o Herp AR RS (9) |, R I 23 B 38 A 55, 3 455 A 55 o v B2 B 55 3 g 58 i, A
W57 sl A G ot o i (10D Al OB K e S BT BT 2 AT 55 Al LBk AT A B4k, 57 shIlcA
TR R B 1SR 1A B AG B 1% KA 5 i 57 SO O LAY B A . (R BLE b R BR X 57 Sl A
3 BN R T ) AN SE , T B AT SRR o

/
HRHANL |
VER - AR o <1
SN AL

Y

A -7 S A o >1

Y

17 (-)
> Ak
> LA
o N/ (+)
> BlEHES

Bl XEEZ®GHEAN A HERZ

M . B3R H = 70 SOIE SR g

(—)'EREXHESGAXBEX"IBHBRE R
20154F 8 F 31 H , 15 55 e BN e (e 2 R KA e e AT s 49 25) (LA I AR ) ), 5 S R A 2 LA
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AR KB 2 A7 WOE P S (B D 2 B AE A B AR 5 D T 4 T A R R B
AL FH o b el 5 B it (1, K492 ) B A 4 i F i DXl 0 5 M 45 R8N &5 6 i DX i L £

i DX A B Al it 1 R S BN B IR BT R N ] o 2016 4, Sy bR S it 1 A A A, B
7 552 [ 55 B AR 1 R HUH A AT s AW B8 ) | [ 58 Je RN A 2% 51 4 () T A A A 1 5% L 1k 1)
SEBADAERGHE R EIMA R BRI =AM T e A BT R NS
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kAl RTE JER B HOHE A7 At — R B e A ) O Ay s ORI R AR, b 2 A 286
R IRIR AR M AE K R X% L

(Z)itEER
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o W AR B AR | LaborShare, &AM i FE S t A1 95 shUR AR B o trear, I Ab PRAH B U AR &,
Wl i R R PR 2 AR X R AR B rear, = 1,85 Wk 00 post, Ry B3 B[] K2 40178 Bt
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SCEE DATIOW A Mk A0 A7 BIF 5% R B 8 X6 57 Sl WS A 450 A 52 Wikl — 1 B 288 1% i gl 2 A Ry T T b
AL JZ 10 57 U A O 8 . 85 2% 7 420k (2011) DL K % B R AR B (2021) 55 B2 Sk, A SCffi
BCAS HE AR 25 31534l 55 B A B2 3R, 97 SR 8 SR Al 5 T S 7 Tl 38 fn (8 i 1o 5
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AT T BE MG RGN SRR ES R R R kST IR AR ARG AT B IR E RN B A Tk
BB AT E R T vk B A — B AR + B TS AS - R B A I R PR 57 Sl A A A
JETE O~1 Z [al W 3l , Al H A7 6 IE A 534, 278 B BUSE (2019) 9 b 317 =X, X HL R AT logistic 1Y
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0; (6) IR — (ceo_duality) 7~ v v 38 F 4 FILE 22 Bl [6] — AR RPHRAE A 1, 75 00 R 5 3R 45 55, R
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AN TR AR 43 e R 22 F0FE B DL WE 7 S0k i o5 (9) & B 47t 1 8 5 (eaport) .

i X2 TG 45 S B A - (1) 255 & K- (Ingdp) , BN 25 - IX A= 72 S AE 19 XU 5 (2) 7=l 45
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HSRIEER

(—)EHEMITER
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IROP 1 3 AT U B R BB LA 0 X A5 Al 55 S A B IR T 1.69% . @91(2)
il I 22 3 logistic A , S8 U SR X 805 B 55 SR B (InLS) , 85 R 7R 58 B IR A T & KU7E
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A8 P T 15 2 oy A BE AL D R SR o 2 Tl i Ak BE 20 BEHLAE A rear X post I8 HIRREHLAL , LA R
JEAS S V5 A5 3 B9 55 SO 3 8 (InLS) S w5 fife e A B, OB Al 31 3 C11) , I 4 BE DL R 9 1 i
52500 Uk, Pk B A U 1 U A5 B 1Y rrear X post AR, P 321 1 500 YRl HL AR J5 A 11 28 K iy 1 5
WG . AT LUE B, e R BEAL £ A B (ZE 8] |, b B AL £ 52 B30 (A7 181, BT A treat X post
T AL T Z R P e AT AR O s BN AT, HL 58 35 5 T 6 v (01T A 2R 40— 0.0244 0 X BB 45 SRR W] A S Al
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60 : 80 F :
|
i |
| 60 - |
4ot | |
| |
| |
R | Poe |
w0 | o0k I
i | ﬁf |
| I
20} | |
| 201 |
| |
| I
| |
| |
1 |
Of 1 1 1 1 I 1 1 TR Of 1 I 1 1 : 1 1 1 1
-0.025-0.020-0.015-0.010-0.005 0  0.005 0.010 0.015 0.020 -0.025-0.020-0.015-0.010-0.005 0  0.005 0.010 0.015 0.020
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LG T T RS2 . T 57 Bl AR B Al Y B T B BB K S B REAIR, SR U K ST T 55 (it B B4
2019) , J LA 24 R HE 5545 BB X Al 55 2 B2 38 e 8 ™ A= whdi I8 3% 584395 3 ) A By A K
WA A5 250 5 45 o 4 R 4 o

AR SCHE AL A 57 Bl L X 43 T 57 8l 85 48 AL Al RN A B AR AL Al 4 ) 2 A I K g R B
ZRAA IR DX AN [A] 22 5 B AR T R AR Mk 97 S A RS e . AR IR 29 (1) (2) By IS5 3, F R
PR 27 G0 D7 0 R AR T 57 20 5 AR AL A b 1 57 SISO A0, TR 5 AR 285 AR L Al 1Y B T AN
WL 4lE 225 K20 PAEAE 10% BYKF B %

2. B L R F v o ARIEHLE] S BT, KGR 25 R X7 AT e AR AR T G AR
T S e A B R L E ST SR A, R, RBE R 5 55 B Y O R AE N [ il 9T 24 TR
KT REAAE 25 . M Neumeyer &. Perri(2005) BYBF 58 4518 , 24 4 Ml 17 11 #4153 55 il 9% 24 o2
BRI BEAEE R R T AE SR A A B 0 B 7 L B A i R SR K e A HE R A (B A A Ml Al R Rl 5%
WA, T LA A ol £ T8 Jomn g g 51 2 % 7= 480 9%, G, R 58 G R B0 2 5 a6 IX 7 8 8 AR T 3 T AR
AL LLAS WA ol T R B b 25 4 7S R MR A SRR Al R R

A SCH KZ 48 Bl it ol B Bl e 20 G O . 7ETHEAS B KZ 8 802 5 | Hie B A (Y 4F B 7 X (B
7432, QRS w0 KZ 48 80K T 7 BE, W Sy il 5% 249 A4 v (g 4, 45 D00 Ry Rl g 20 SRR 4 . 43
I A EE R 2R 251 (3) (4) FT7R o X il % 29 53 19 i ll B 58 G R B304 2 G 3 30 DX IR T L
57 S AAR B, I BAE 1% WK biar o AH 2 X T @il 9% 29 s8I A Aol , R i & e Xt 55 sh il A
MR BRI AR R E ., AN2ERNAEE PEAESY MKE LRE.

3 AT B ARG UM . AN HE R K AR T Al R D R A R B RGO E R 25 A K
6 X7 5 W] 4 M. 55 S WA £ 5 10 FEZE AL R4 T AR, K8 & T 55 55 sh WS A 0 85111 ] 56 2R N
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M BT R S5 BB SR BT A R FE i A B B B R L ZURE B P SR A R AR R R e (R
R4 ,2021) o TR EHE & JaE i) el AT R R IR BE AR BT AR TR R A A IR O A Bl A R A 4
HET 5 SR AILIE |, B2 5 A HF S BT R R Al AT 2 0 4 W SE BT AR RIS B AR B IR A R
BN, Bl ) HA A A B 305 0 55 3l WA 153 88 .

A K A= Wy B2 2 ) sl L A R e P B i b A2 3 I A T L SO
i A il T S At A A AR TR A A A AR i, DL AT B AR e R R R
AR M55 M 28 Ay e B ARAT M, FAAT Mk 5 R AR R B R AT . A REAR ]I 25 2R 0L 3R 251 (5)
(6)o 53 IR B R P27 Gl 0 X7 HU 2 BRAR T 8 B AR AT M 04 55 Sl lsc A 4, 40 R) 22 5=
25 PAETE 10 % MYKF b2, 5 A SO 2 5 AHAT .
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7S RS M AL 53 A

(— )Rt 3 Rt

R R GBI 25 1 X R A fiT R RS U T S gl R e S e R B 7l B SR AR i
FAR TR 1, A B T 48 w5 4l B AR IR REAR Ak 57 S Ay 8. 3R 3 o 10 B R R B s
LA IR X R BT A A SR A AR s Horp 50 (1) 2 A LP 5 vE I R Y Aol 4 SR A
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1
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Big Data and Labor Income Share: Evidence from National Big Data Comprehensive Pilot Zone

SONG Huasheng and LU Liqi
(Zhejiang University, Hangzhou, China)

Summary: As information technologies, notably AI, Blockchain, Cloud Computing, and Big Data, rapidly evolve,
digital information and knowledge play an increasingly pivotal role in the real economy. However, the swift progress of
information technology has raised concerns about its potential to displace labor. Concurrently, China has been
consistently advancing income distribution system reforms since the initiation of reform and opening up. Despite these
efforts, the issue of income inequality remains prominent. Therefore, it is worthwhile to explore the research question of
how data factor influences the labor income share.

This paper investigates the direction of the impact of big data on the labor income share in enterprises and its
pathways. Firstly, this paper constructs a static model based on production tasks, delineating the economic logic of how
big data influences the labor income share. Subsequently, it utilizes the policy of the National Big Data Comprehensive
Pilot Zone as a quasi-natural experiment to identify causality. The National Big Data Comprehensive Pilot Zone stands as
China’s first policy experiment in the digital economy, aiming to propel innovation and elevate economic transformation
through experimental explorations in areas such as public data openness, the aggregation of the big data industry, and
international collaboration. Employing micro-data from Chinese A-share listed companies and city statistical yearbook
data from 2011 to 2019, this paper uses difference-in-differences (DID) method and finds that the development of big
data significantly reduces firms’ labor income share. This result is validated through placebo tests. When we employ
different methods to measure labor income share, eliminate the influence of concurrent policies, and utilize the propensity
score matching with difference-in-differences (PSM-DID) method, the conclusion remains robust. Furthermore,
heterogeneous analysis indicates that the National Big Data Comprehensive Experimental Zone has different impacts on
different companies, significantly reducing the labor income share in highly labor-intensive enterprises, enterprises facing
higher financial constraints, and those in the high-tech industry.

Lastly, this paper explores the two pathways through which the National Big Data Comprehensive Pilot Zone affects
the labor income share of listed companies in China. On one hand, the development of big data stimulates technological
progress, and enhances total factor productivity, particularly for labor-intensive enterprises, consequently influencing the
labor income share. On the other hand, the development of big data affects factor allocation in enterprises, promoting
digital transformation and investments in digital assets, thereby displacing labor input and reducing average wages. In the
meantime, the total number of employees and the number of employees in different positions do not exhibit significant
changes, ultimately resulting in a decline in the labor income share.

This paper holds significant theoretical and practical implications. Theoretically, it contributes to the literature on the
economic consequences of informatization. While existing literature generally finds positive impacts of information
technology on enterprises and the macroeconomy, this paper explores the potential adverse effects from the perspective of
income distribution. Simultaneously, the paper reveals the pathways through which the development of big data influences
labor income share from perspectives of both theoretical model and empirical evidence. Unlike existing literature, which
primarily focuses on the employment-promoting and substituting effects of digital technology, this paper conducts the
mechanism analysis from the perspectives of technological progress and factor allocation. In terms of policy implications,
the paper finds that the National Big Data Comprehensive Pilot Zone has a negative impact on the labor income share.
This underscores the need for an objective and comprehensive understanding of the pros and cons brought about by the
development of information technologies. As the government continues to promote the integration of the digital economy
and the real economy, attention should be paid to the negative effects, including labor displacement, arising from
enterprise digital transformation and industrial structural transformation.
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