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A A4 I B (Markup) B {E N 1.86, b 22 R 1.30, F B AL 0] A MK E R 25 . Bl
fiff B A i A BT N 18 A (Digital_employee) W YI{E N 212, brifE 25 8 1.53 76— € FE B [ R WAFF
Zx: i o 7 N O o A TR G S NP E ' VN R <2 28y N o A S B o RS - NS S S (R AR SR I N
—,

W SEAE %R AT

1LEERPAER

TG TEF N BAG AR AR 2 5OC R P FEME IR Z5 5 . 5 ()85 R R, EEA
45 5 0 A8 14 [0 0 o, A0 1% R AAE £ Digital_employee 1 2 EUTE 1% K F B2 RiE ., 45 (2) 545
RN IEIM A ¥ 28 5 5 |, Digital_employee W45 5 1 3 PR ¥ A KA MUE |, BV N 1A 3R
FET A AR IR, B UE 1S BB E . 2R B, Oversea_ratio 1) 2 B0 35 0 B, 15 R0 A 4 0k B8
HE(2015) 12518 — B, BB b rr B EE B 0 Al i m BSR4l X — IR TR S 1 4k
SR FH A A 6 5 4 SRS 25 DI AE O o LA o A8 5 (9 45 5t 55 © A B3 OB W2 5 R 6 L9k, 2019 X8 A
T 2024) FA—F

=1 HAERPAZER
5 (D) (2)
Markup Markup
Digital_employee 0.0500"" 0.0314"
(0.0093) (0.0091)
i A8 qh =
il ] 7 S0 = =
A {73 18] 78 00 = =
FURUUE ) 14488 14488
WEE R 0.7587 0.7814

TE A5 5 A Al J2 T B FR iR, o o 23 2R IR 1% 5% 10% B9 8 MK, LLF & Rl

LHEMSMERBERE

A SC R K v (81U rhoa] BE A 7 8 T A e L B AR AR DR R BRI A N A PR R . O I, AR SOl

F T HL AR B AT DI B B /s — 3 101 U3 (2SS ) L% fff P A P 1] R ) 98 - QDM b Sy JEL B, 0 B
T JZ Y7 N T8O FE T A ol i 76 38T 9 2807 N T 3 (e ) 15 2R 4 M 807 N8 A B
TR — & ANA R LT S A7 ] — ST R N A S B A . B,
DL SN N DN E PN Y I SRR A IS R )RR S N O b I & PN
BN o BRI TET IR R OB AT B AN TR AR B R RE G TR A SO B4 3 = 4

@ RS IEE RS WO E Tk &5 )M 3l (ciejournal.ajeass.com ) B {4 o
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B N 148 A TFEAE X R — 3k T P9 I AT b T A R AR N T B A ST IR B T O AR AR 4 A A
o b A B T R T 2 GO AT R . IR E T N T B AE LUK A il (4 40 A 0
FEAE R O RE T T AR S A A . R R INZE 255 (1) (2)FI7R , Digital_employee 1)
REA . ONIE . [FE, LM G2t & M Wald F 4811 & 20 50 29k 38.63 F135.33, i a8 T A Al - 51 46 56
e THARKE . @2 % Rk (2024) 19 85 6 AL 584, B4R B2 4047 B A A A TSR
B A SR X (Incomputer ) FE R A ECFE N T AR T HAS 5 o MRS XT B WO i B F |, 44
K 2 BOBCF WOl 75 Z B HLE I A48, BLIRl— A7l 9 45 Aol A 35 A9l 55 L 342 30,
A= ST EWN G R e NI SR & SV NP5 A = S 5 S5 P 20 9= @ R = X
el P 50 JC 3 L4252 A Aol 2 G0 e A R, (R T TR AR R AR AR R . BHE SRR 255 (3) .
(4)FVIT7R |, Digital_employee 1) Z AT b 2 4 1E o[RBT, LM G214 29 0 16.99, 45 4 A w] SR B 3%
Wald FGE it i M{E 2 0 1511 JE 46 AE 7 55 T 2 AR f (9 IR AR, LR 25 SR R WA 2 ey B S
AR SR U S5 1B AR BR B ST o

=2 NEMLE:TETEEEEER

- (1) (2) (3) (4)

< Digital_employee Markup Digital_employee Markup
Digital_employee 0.5807"" 0.9437"

(0.1583) (0.2888)
Incity 0.1906""
(0.0321)
Incomputer 0.2733™
(0.0703)

A Ml [ 5 %L = =
Pt [ [ 3k = =
LM 4t it ik 38.6325 16.9938
Wald F 4ttt 35.3277 15.1149
S 14475 14475 14296 14296

T = 83 Aiolb G o7 T AL, TR, 365 (1) L (2) 91 v B R A AR A T i ofs [ U — S i 0 s [ R e v R 4R it Y 4
FE AT A AR MLBOR B B T A 17, R, 35 (3) L (4) 1 P B AS B AR T BEHE LA — E R .

SRy PR TE B o [ U 235 R % e f e R T R AR SCABCT T AR A R S 56 - DS B MR AT T 0T A
T8N A, DAHE B Ak o7 BE S B Al A T H A B AT B A A G I iR E . @F
B ] — A7 Ml Y i oMb T ek A RL A SR el R e R AT A7 AR Ak, 23 X8 [l I 25 SR 7 AR S 45 o
A7 Ml x A5y [ 250 I AT AR g M A 30 o ) (0E FH AW A — 3 A 1 S A 7 R 00 4 A R B A 7 R
BTN B2 A A A N R AT AR AR B . (D B AR 4 5 T SR A 0 A SR i A%
O R AR AT R B 0 . O F Al Y AR BT R I S IR+ 3 SR B S
MR R AT RAMEME R B0V . FR AR R A IR 10 45 S W] BT A AR T T A M R

3. HLE 4 #R

25 OV WF T CE S0 s W 2%, 2023 3 25 B AR5 ,2024) , A SCi e X (18) i 7 A A8 1 47 v A
LR L

@© FRfEE ARG 25 S 0L E Tl £8 55 ) M 3 (ciejournal.ajcass.com ) fft4
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Mediator, = ay + «, Digital_employee, + > Controls, + B, + u, + &, (18)

Horb, fif R AR o 5 o A A SCRTI B2 5 X5 R UE 1 H — 350, Mediator P4 A8 1, & A 78
e ORI B2 77 OB A SO 4t oAb, o i — 2B R W RO N ) B 1 B TR TE 5 A R ROR R
TR T A A RS I, 25 A L3 A AR B (2024) IO BF 5T, A SCRE 36 1 2 45 4F P2 R Rl A
% Bl A S ©

(D) BT ERON o A SO SCA 3B 072 il 3 PR Al 4L 25 ST AT vh 2 A A7 7R 5 o TR G
18 BRI, T T A ol B — A B 2 A5 O L G B (Quality_upgrade) o BARTTE 25 4l FE4F Y
M2 AT A R BT T R A O D WA R Al A S AR S T R RS, Quality_upgrade = 1,
R Z Quality_upgrade = 0, [FIAZERNZE 35 (1) FI/R o Digital_employee ] ZEUAE 5% KV L B 3%
WAE Ul BRI A RE A% (1 A Ml S B 7 o B T2, S 1 AR SCR BB o3 A o A R B R RN
AR AP, AR SCRA Al % ) A 45 = H PR B AR I 1 8 S 4T kg R A , A 2 R 28 0 M (98 s ) 00 2
J/J:\ﬂkleﬂ!ﬁﬁ?kifz(l(ogan etal.,2017) . EAKRG T, A SO Al 2548 i 09 e A & R (8 Y E 1)
F AR X (Patent_value) VR 72 & T it (AR B AR BE©) . [m] I 25 S 4046 358 (2) 5 BT 7R |, Digital_employee
R E & N IE U BCE N AR 52 T L& R AR B 7 B . B R SE BRAE] 1 7
Jo 2 A B N T B M A M A W i ol Y B IR E R 245 DLSRIE

=3 L& 53 #r
A E ' (1) (2) (3) (4)
Quality_upgrade Patent_value TFP_LP Labor_pro
Digital_employee 0.0070” 0.0311°™ 0.0183™ 3.8029"
(0.0032) (0.0077) (0.0049) (1.3781)
s 1 A% 1t 2= = = =
i ol 8] 7 250 = = = =
AR5y 18] 2 2500 & P = =
RURIIRIER 14488 8548 14488 14488
GEIES 0.7625 0.8627 0.9363 0.8747

T = FA (A A3 7 2 Al 78 5 AR AT 3 e R 3 503 (2) 8 FpAF TR AR A i AR Y 15 2

(2)HE AR R o A T UE WA A 7 45 A B8 30 o 038 A 7 80 110 0 TR T ol A
AR T KR - OB % #3855 (2023) , i & Z R A 7= R (LP Ik, TFP_LP)E R 5 = 3% i AR B
s, ] U 45 R0 5 3 45 (3) 31 BT 7R |, Digital_employee () 2 80 . 3% N 1F . @ 2% % Babina et al.
(2024) PR NS (2024) , ff FH 55 s Az 7= R (B B3 T M |, Labor_pro) /B R A2 7= 500K 1 AR B
A5 8] UF 45 5L 40 3% 345 (4) 9 TR |, Digital_employee I8 25U 8. IE . 4 1 BFE AN SR A R
PET& A b 0 4 B2 FE A 7 N 9 By A 7 GE B T 4R TR AR 7R AR B N T AR R i il AR A i
(1 TR TE R UG 3 A5 LI IE

4.7 RESH

(1)57 8h FI R K Vo B 10 57 3h 0 A I 2 507 B R 2 ¥ 1 1 3 8 i 42 (kA 45, 2024) o

@ BEE5 RS LR E Tk 257 )3 (ciejournal.ajcass.com ) B 14 .
@ T RO IR S UL [ Tl £8 5% ) M 3 (ciejournal.ajcass.com ) [t
@ o B B B A 0 A B DU IR R S L P R T 28 355 ) 35 (ciejournal.ajcass.com ) B2
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P, 2 2% 5K 4245 (2023) WAL A (2024) B BIE TS, A SO Al 55 55 8l 3 2 18] 2 75 47 76 55 3l 4 1
IR R F8 AR 8 Al (19 95 3 g (O B A BV, 30 TG AR 0 R A BT P A W) 5 07 B 2 )R S AR A
55 B e LR X ERE AR SEAT A0 AL H D 2 R AN R 455 (1) () B FR o 18 R i 55 8 S SR 1R 1Y
AL BEAS 1, Digital_employee B 191 U 28 A 2235 T A R K 2B 5 55 B 4 DU F B Ak BEAS o
Digital_employee 1 [8] 13 2 50 . 35 M 1E , H. Digital_employee 18] 3 Z2 BULE P2 A 2 [0 77 7 0 35 25 57
FORTREAY I AR T, Aol BB 19 57 2l O Ay B T 09 5 B3 T A% B8 85 0 e EE A AL U0 T Jj, OB A
A 9 R R BB E M 57 3 (Acharya et al., 2014) , DT AE 5 A7 200K B3 55 8 56 16 o A 57 g A1 B
SRR o BERS R X R B 0 TR TR K P 9 BT N BEA B i R B K il 1 5 A A AR e L
S (h) BT BRZONLf (h) B o i — 20 M, AT LUGE W5 A 3 85 A B9 A0 M6 I SCOE du/ oh 52 5 f ()
FR 3 PR PRI, B R 4 () B2 ORI N 0 B0 A% TR 4 2 1] 52 Wi, 35 B0 07 N ) 45
BRI IR B S A 25 2y 3 R B AR R o ) R A v D W

x4 SRS
_— (1) (2) (3) (4) (5) (6)
THFB | AHRW | P ET A | B fe | PR ERBEAR | BER RS
Digital_employee 0.0445™ 0.0162 0.0334™ -0.0040 0.0390™ 0.0131
(0.0147) (0.0177) (0.0102) (0.0176) (0.0143) (0.0105)

2 A8 = = & = b 2
i Ml [ 7 2800 b b b E = 2=
i [ 21 2880 i b = = = = 2
L 5485 4172 11754 2734 7457 7031
WG R 0.8014 0.7994 0.7844 0.6955 0.7994 0.6913
2 H) 22 5 0.0283" 0.0374 0.0260°

)87l 5 L 8o e o 807 2 U 45 By A S 7 R T A R A GR
HALA G QU B S M E RS S DA R 225 . L 7E AN [ -l 2 B e e N
XA A A% 0 B RT BE AT AE 22 S AL 20 o AR B e AR S0, IR T A AR IR 55 A Al 1 i
PR AR B0/ B 22 0 T 7 BRI 55 T 2 T X 3 B A ) S 0 558 T VR B ] AR R B
(892 PR B RE 7 () B2 /0N o BRI, MR AT Ml 1 1 B AT 58 o 19 5 R B2 % JEE T T DAL, o 4 T i o 19
I XE A O 1 DAy g B o A S, R b B0 A T B N A D KRR B R AR B L i S b it
SEAR T 5 A R AR T g A B AR R CRID () TR ) R o B AR ) S 1 RE A (6) o
% B ENVRCT NI A B M ISl oh 52 5T f (k) B9 5 K, 56 T 6 10 0 e B, AR SCHU 2y
N T3 BN A o 8 AR 2800 A 7 M B A AR A S O B o AR (RO R B S L
Geitorde(2021) ) F5 T FL I A5 FHA i T 380 A I, AR L) R R T A R A5l LR
PO R A 5 R 55 ol A B A AR BB A R 55 ol DU A4 ol B ol 30 50 0 07 AR R A R A Aol

O HARPEHI RS WP E Tk 255 )M 3 (ciejournal.ajeass.com) B

@ BRI R, 2020 4F 58 KA T A F X Al v RGN IE R IS AT A T vh il 0 2 T B b A
MG BRI AR S M FRAE — RIS A R R A2, 34 3B R A e R IEIR. Hitk, A
i A (2023) K AR TR A I RE AR AR G35 2 2015—2019 4F | LA B 7AS 256 BB 114 5 4k 01 O i
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R0 R P B AR AR HEAT A REAR L 25 RN ZR 455 (3) () BN FTR o AT LR B, 26 507l 1k
FEAS T, Digital_employee B [P1 VA R B AS W 2, W 76 72 b B0 F AL FE AR | Digital_employee 72 %0 i 2
NIE, H Digital_employee [l 7 22 B0FE W2 Al 22 [ A7 15 25 22 55, VRO N T #5094 4 T
RONETE R BE S AR Al 37 Ferh S S8t o XN ACERTIE T 80 A ) $ ATE 77l BT A v i DG B A
FH s oy B0 Al e 78 s i i S T SR S BRSNS A N T ATl A B A, A
7T A 5% 5 D93 ) RS B 0 AR 55 T S IR BB il K R B ) A A T R B R sE AR

AT R B o A [FAT AR AR K J [ B oA ot ek e R A = 45 O T A 7 1 22 57 L 3X AT fiE
S KT N B A SOR R AR AR SCER AR A i 18 28 05T O T A 10 T E AR ) HL A R 11
P @ P FER TR AT M o 52 N 25 25 53 AS SCNAT M BF 4 8 B ) B2 AT 1 S Bk o i o WF B 4R
JEAR AT, A S8 HL (5 BUA5 L7 i B A% O BOR AR Gy, B et 58 22 A 3k 1% P )2 T ) B
A7 A ARAL AR REAL DI RE A B i o 7EIXLEAT M rh  BE AN T A BE B8 A FH A B Ho R, LU
AR R ARG 14 [ 5 AR 5, PRGH I A 2 77 e B T il 5K B2 B 77 ot 184 I 00 R AR 4 ] 4T 2
RE , 7 A5 AL rh (R B o SCE T o T G BUAS OB/ o AR L Z T L BF O 85 B e AR AT, A S 24 1 3
P28 LR 2 S A T A EG 7 O o 19 S O R PR T R R 2 % e R R IR W o 4R T
F18) AR A R 297 T e 9 1 [ B, R 2R Ak 0 UE B K o 25 B BB A T 80 B8 0 4% o ke 2880 )i
Ol Oh 2 5T 60 1R L bR KR, A SO B8 N T3 B8 A A s s 18 FRUR 380 AR AT M BF A B BE AR B A
AW . S TAT AT R B ARSI T 2015 AEBF A B B IOA L9 AT 344
FEARAE AT M B E 0 b AL ECK REAS R 23 S e AR A . Ar 2 mLH 25 SR Gk 455 (5) L (6) 41 i, 44T
i K % A BE BN, 0T N 7 B AR Al AN A% 0 a2 e S 35 DR G T 2 ATl B kAR R
f, b2 me WA B2, H Digital_employee [0V ZECAE WISl 2 (0] LA 3% 22 %, 5 A SCRY B
THAAHAT o

(4) ARy BEABE . FH DG SCHRFE H L ITAH G Y & A7 P 45 00 HAT WUASEfi 1) 4k e i, B IT 15848 AR A
SR TR BT 1 BT RE 8 S T Al 5 AR 7 AR 3 03 U, LI R I A R Al P B D 235 (Bessen,
2020) . De Ridder(2024) Wik W] 1 3& [ Rk [ Al P 400 iR 09 b F+5 T8 08 % 7= 8 B 3R O ,
B 5Tt T R A (8 5 A A S RIAT Ml i ABE £ L PRI, — Y R] R B0 N T AR Al
i 4% 008D 53 ) 7 A T) RS Al =2 ) 2 A5 2 &) O3 A 7 AS SO G B A, 3 4 — A [ IR 8 55 4326
REFT AL B Aol =555, 43 08 B A RS S5 R T vb e /Il il o 1) Al A DR B Al L v 2
Ak ANl IEAE S (19) BB R4 T M, DR 36 A [R] RS s b mf 8505 T B8 0 46 i ik
ih=A T

3
Markup,, = ZB,IDigital_employeei, x Size, + > Controls, + u, + A, + &, (19)

n=1

Horr, Size, A8 A M AEAT M P9 T 8 B ASE IXC ] 1) JE #0028 B (n=1,2,3, 43 IR R /N Fh R RR
UL, FUT 45 B2 555 (D) F T o Al L& B, B0 A7 8 Al 4 i 1) 52 1) 78 K5
KAl B8 Sy B 23X — B G AR AR 5 S S R OC I (D T i A R AR eR B 3 B AR
F(h)o BUFENTRATEREENBTEREOHBEERISRLERTEA . S/, K44k
FE A 7= 2208 1 R b e A R K, L SO A B i R AR B N T AR S R
TCIE 7= 7= A U IR B0 o e Ab , R A 19 2 2R 235 40 I AE B 0 2 A ol B R 8 B¢ R 5 A Y E
$2& (Bloom et al.,2012) o 5 /N4 AH b, R A b 732 73 311 A 530 355 a7 P 0 0 Ml S A R v 2880 ) 4 3
SRR A B TR N IR FEAER . B, 5Nl A L R Al BT R AR RS (h)
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TR E R oseg

B 300 BRI £ (h) BE R o QT 3 MUBE L, by T I8 JA 2 o R AL AE 28 3 45 DR 3R B i, /D A ol 5
TN 38 S AT AL R B, A Office I 23 B2 40 W 55 S 1) A0 2 3 AR A9 A28, T R Al
WU B 7€ 73 e A5 MU B0 I A5 20 o3 e 3 T 7 i e T o 89 [ R RAS R BT N A A BT K
SE Tl AR B T S R0 55 S R LA . K qu/on 9 23R S URT LU Y BT
T3 AT AR A4 0B B W OG TF () FIL B3 e AL, B g3 8 7 (R ) FEE R L AR 23 TR
B N384 TR i B B2 0

x5 W RERRESHE—F 5 H
e (1 (2) (3)
Xi Markup Markup Markup
Digital_employee X Size, -0.0152
(0.0109)
Digital_employee X Size, 0.0284™
(0.0104)
Digital_employee X Size, 0.0679"
(0.0113)
Inintensive 0.0275™
(0.0099)
Inextensive 0.0015
(0.0082)
Inmultiple 0.0216™
(0.0102)
Insingle 0.0163
(0.0112)
P ) A P = b
il 8 2 28007 = v =
P TF] o] 5 585007 = 2 &
PURIIE(ES 14488 11324 11943
LEIERS 0.7824 0.8118 0.7941

T 258 (2) 50 [ £ BR T 8 U S Al B A, IR, AR B /D S48 181U 5 2021 AR 908 PIAS S DL b i (o BR A
PO AT 3 20 4 LU A1) 50 AR T A AR By, g DR A MDA 25 SR A T L L 28 (3) 148 T 2015—2020 4R REA 47 [T I,
1 A B D TSR T

LEFANBNHENNBFRE INE A BR

Al K7 P TR il T i 5 e T SO S 2 R R A A LAY ROCR (£ B R A, 2023) 0 T
M6 45 (2021) 38 5 8] £ % B, e Ui At vy, — 0 20 il 2 SR BT BE ARG S s, BIVAE BT AT 0170 A 4 T4
B AR BT 25— 38 Al 2 5% UGB DI 2 s, BIV(SCAE 350 00 0 8 1 2 7 30 4 O R A AL e
o P AR IR BRI AT T R Se 5 B S A 2 AT B Aoll 5w 5 (L 34 A9 T8 AN A%
TR £ T, 2 A ol A8 B R BR[O S H e AfE E  A e
RIS B A M J5AT BCF A A W 8 #E— 2540 58 L 3R I X DR SB I B0 A A AT R, BB A
TIBEA SN 1 PRI 5 17 LA TR I3 5 5 s S\ TRAFE 2 50 A e B ) B A A e TR i A 1 Y ik — 2 TR
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AR B A % 8 R B BT A LB IR B BB N B AR A BRI N . DR, AR 43 A
B BB NN i B 20 R AN NE 1 B | LAFR I 38 X8 Al A 46 0 s f) S B 52

BT F : OFF AR5 — U BUAEAE A 4R 0 00 45 P i BT A 07 A A B A URE B o Al
AR AR HRRE L . (D38 A8 B AR I A vhon s BE A B A B 67 MR B8 00T B R AR b . A REAE
— N LT R AL TERT — AR AT IBURE Il Y B LR AR L A R IR A S TR T A
FNITHEA I INE B 8 I 5 SR S FE B A 45 5 R 2, DK e OR SR 29 BRI A 45V,
A SIE R FH BN 5 F i+ 1 09 B SR 2L (Inextensive) F1ER 24 BUFR B\ 45 Fioi +1 19 B SR X281 (Inintensive)
B e 3 i 11 09 R (9 Digital_employee 78 B A7 1A @, a1 19 25 S 4 3 548 (2) B iR o AT LA & 3L,
Inextensive 5 Inintensive B 2 EX ¥ F1E , H. Inintensive 15 1% K I 8.2 , Ui B BT A 1A RIS 31
PR AR 24 30 BRAE 28 5 38 L B R 5 T A AN 4 I nl  (H AR 29 S bR i SE i FEGE i 38 L B TEh  3
ATREAY SR AE T B F N TR Y0 bR E2AR B T A R B A A B A2 e — PR 55
A7 i U BBl R R A B AT PR [R] ANE , BE A%E 2o DR A R 4R Tl B B R 2R B (R OT R
REL,2024) , 5 B Al AR BUSE AR H o MR N 3 $5 ABI A 320 R A B 17 i ol x5 1 B Y s A2 1Y)
L, A BT RO A FR S, AT BE i AR T BT 1 H R T2 (Katila and Ahuja,2002) ,{H
7] BE 23 B BB BT L, B2 5 W A BUAS , BELAS 857 0 45 A A% s 4 T 2800 8 FE i

LE—RHFANNBRANEESHYFANEAN

PR AR RIS R A (2020) K B, A HRE LA B HORAR ML T BT HOR 5 Al A B
i 55 U FE Rl G N A HE AT RO AR R TR A B R Ak S, X U A (2021) 43X R B R AR
N B RIT IR o P, BT N T B A R ST A0 AT HE Sl 8 BLECT HOR 5 Al A Y TR IR
SR R A= 7 R R AR R S, X T T Aol B A B R A A R B A B R IR T A BOR R S
SACHA TR BE Y B — B N R LG 3R B IR SRS IRE A A S BB N I
A B HORE & OO 55 R, BT 30 Tz (U RE 4L G FES S B BE T, Al RE XS A0 A4S LAY £
FHERNAE . —J7 i, 2 A RN RE 5K AN [ 4005 1 60 TR AT v RO &G, 1 Bl A ol PR v 1 T 3
iR ST B o BN ECE R 2 R 37 7 A 25 1 Al RE % SRS U M 0 BT AT D R D
U ASLH T i B I & T 1), B i 0 T 37 AR Ak, JE AR IS 2 P B it U R R o 3 e SR T P A i
IOE P AN BT B S T R R A5 T T R AR AR T R A T AT M T AN B AR
WK BT T R . 5 — 7 T, 2 BUECT N A BE 8 A FE BT BOR HE Sl A Ml RS 2 A0 A8 R Y
VAT A B, BT A 7 R i I R B R 5 A G W T R 2 S RE S T S B T A B
MR 0z i BT A ne A B AE Oy 2RI B BT L3 I TR Bl Al 41 N BE A BCR . BT iRy
e, AT 235 e e 78 i B N A HE— 2 o i Dy B — BT AR S B A R N TR,
PAARAT 3% X5 Aol A 48 0 R B8 S B PR 52 o o AT 5, 2 i — BT AR I 4 1 7 R RE 7 B [R]
I BT IR S AR B B AR L DR R A 8 SO A BRI A S ez N L E
N — RVECT AR IS N o S G R I 4 B + 1 A A AR X B (Inmoudtiple) 1R — FU SR I O0 45
B+ 19 F1 885 Insingle ) B 3 38 M 19U o 9 02 00 % T8 25 S 47 1 D95 0 D145 S8 1 2 5 495 (3) 91

@ A A S 0L E Tl 22 55 ) W 3l (ciejournal.ajeass.com ) B 14 .

@ U I Al AR AR 25 W b S S B mTE SR TR R B Ak AR A

® 20214FEHA A LD E R A HRBE A FREE A6 L) 2K T A AR Ay, S AR R [0 ) 25 R 0 ] L e A 3 4 il
FH2015—2020 4EHEACHEAT [0l 5

76



TR E R oseg

s, nj LAk ,lnmultiplelﬁ Insingle B R B N IE, A Inmultiple TE 5% K | g, v i B — A
BMAENNBEAEE G N AT E X LS Re Tl ks k(22 A B8 N 1
AR MWES TR L EHE R E R SR N T8 A E A T4l 58 4 00 3210 38 ORI 4%
B 3T o

AR = s

AR SO i 2 W AR I R RO T 5 R Ok AT B A2 A B S B R T Al A
JEZBHVRCT N TIBEN AR B o3 B S Al b SCUEAS 56 1 807 N B AR Al A A% s A s e K O 3=
ZLEALE . BFIER I BUE NI BRARRRS SR T AL A A I . RO N T BB M AR T AL
07 T 3 e AR 5 o B R T AR R OGRS B o S R T R T BT N I B R A T
RN AE 57 2l T DR B A v 57 ol 0 A T T i A AR, DA B Al MR R B R AR A B
DR i H BRI S B KT A RO S R T N AR I BRI A . 2T |
REEIE A SCHR R 5 s

(D FE LT N T B AAERBSE 005577 T 918 0 96 3l 805 N A BT B2 B Iy v e B 22 5
T A i o NG O ST RO N SR AR T A R AL A A B IR i v A B
A P e 152 K SR S 2 Bkl R AT BT R RE A X AT IR B S A B SRR R B
ANARHRE G RB T NA W EIRIIE . IR IR B TR B i e Sk Aiall ATl b2 %5 3¢
BB NA B IR AL G AW R A A G SR IV B o T8 ANA A 5 s 3045, B 7 [ K
Gt — [E PR E N RO S RE PN AAE R R 10 20 A A WS R o D TR AL Bl 5, B S e AL
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Digital Human Capital Investment and Firm Markups:
Evidence from Job Posting Big Data
YU Dian-fan, ZHANG Yu, SONG Qing

(College of Business, Shanghai University of Finance and Economics)

Abstract: In the context of the digital economy, the integration of digital labor has emerged as a
key force reshaping firm competitiveness and market structure. This paper investigates how digital
human capital investment affects firm markups, a core indicator of market power. While previous
research has highlighted the transformative role of digitalization in driving firm performance, limited
attention has been paid to the role of human capital, particularly digital talent, as a driver of market
power. In response, this paper embeds digital human capital investment into a heterogeneous firm
model, theorizing that digital human capital investment contributes to markup enhancement through
two primary channels: improving product quality and boosting production efficiency.

Empirically, we construct a firm-year panel of Chinese listed companies from 2015 to 2021,
drawing on a dataset of nearly 70 million online job postings. Using a large language model-based text
analysis approach and standardized occupational classifications, we systematically identify and
quantify firm-level digital human capital investment based on the number of job postings categorized as
digital functions. We then estimate firm markups following the production function method, which
infers markups based on input elasticities and cost shares. This empirical strategy allows us to capture
digital human capital investments at a granular level, bypassing limitations in traditional self-reported
measures.

The findings reveal that digital human capital investment has a significant and positive effect on
firm markups. The positive effect is more pronounced in firms with stronger labor protections, greater
levels of industrial digitalization, lower R&D intensity, and larger size. This suggests that well-
regulated labor environments, mature digital-physical integration, lower technological adoption
barriers, and strong internal coordination allow firms to better unlock the value of digital talent. We
further explore how different margins of digital human capital matter. Specifically, we find that
intensive investment in deepening digital skills within existing roles has a stronger impact on markups
than simply expanding the digital workforce. Moreover, firms that recruit composite talent capable of
combining technical and non-technical functions enjoy greater market power than those focusing solely
on specialized roles. These results suggest that depth and integration, rather than breadth alone, are key
to leveraging digital human capital for competitive advantage.

This paper contributes to the literature by offering a novel perspective on the economic
consequences of digital human capital investment. It proposes a new conceptual link between human
capital digitalization and market behavior, grounded in a formal model of heterogenecous firms.
Empirically, it leverages big data on recruitment to construct a firm-level measure of digital human
capital investment, offering a replicable approach for future research. The findings underscore the non-
neutral role of digital human capital in market competition and point to important policy implications:
enhancing digital skill development, promoting equitable access to digital talent, and supporting firms,
especially smaller ones, in integrating digital capabilities into their workforce.

Keywords: digital transformation; digital human capital investment; markups; large language
model
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