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BB I— A FRAE 2, Cash1 F Cash2 73 %) F & 0.56% F10.99% , % i A1 24 T R A ¥ {8 i 3.62%
3.78% . XL FH], T HLEs AR B BEAR T b G R A Ko o T i — 2K iR K
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5B
(1) (2) (3) (4) (5) (6)
-0.2816™ -0.5048" -0.2900™" -0.5527"" -0.2515™ -0.5635™
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A BB G R L 8 XN Ex_Cashl (Ex_Cash2. 43 5 LAl 0E 5 30 & 5 A AU A & 75 A
P g A A8 B, R R RY (3) JEAT G 30, 25 2R 3R 555 (1) ~(4) Jrs , WF 58 R B, 4% 0 fiff B 72 i 1 AR 4K
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A K- {H DA FR B 0 4 X R B, Tk AL A AR TR A oMl 88 450 30 43 4 A 1% 410 i AR i R i
FCXTIE B 4 R A 52 g BE o DR, LA N R FH X s ol 3 4 A Y 5 i 32 AR S TE K B IR
AR R TR S S S O

HE— 2D b AR SCHY HEWE A 5 Group LA SE BRAY AR 2 75 J& T 1o 40045 BB 1) Ml RIDAR 915 £ ol i 250 30
SR AR AR AR A FEAT I A, A I 4 AR AT R T AT Ml — 4 B v (2 K, DU Ay s AR A 1) Al
Group WAE A 1; 6 WAL A IE H BBV, Group WE1E 2 00 % Group B H: 5 Robot_PR H) 22 T AL A
FLUEA AL IR RUNFE S (5) . (6) B, Robot_PR W) R B B3 , 14 Robot_PR X Group B 2.
F ot U Tl AL N N R B 46 45 A KT 08 B AR P 32 AR v A B AR B ) Y Al
SR — 2R S Tl B A RE A 4 i Al s A AT A

%5 Tk HL2# AR G A &
e Nor_Cashl1 Nor_Cash?2 Ex_Cashl Ex_Cash?2 Cashl Cash?2
wE (0 (2) (3) (4) (5) (6)
Robot PR -0.3600" -0.3948" -2.1275™ -1.9098" 0.0808 0.2453
- (-2.28) (-2.24) (-3.76) (-3.15) (1.30) (1.51)
Croup 0.1424™ 0.2890""
(79.89) (63.39)
Robot_PR X Group ~0.3899° ~1.01907™
(-5.18) (-5.36)
B -1.0639™" -0.4771"" -0.3340" -0.1816 0.3026™ 0.7119™
(-26.91) (-11.13) (-2.35) (-1.14) (18.59) (16.16)
BHEE 1 % # 4 7 4 7 4# 7 4 =
AT b /4 1 B R b P P P P P
W E 9099 9099 9099 9099 9099 9099
FER 0.8322 0.7931 0.0549 0.0602 0.6349 0.5157

IR A U DA A ol IR AR B 4 AT REJE S VA LT L AR AR T TR A B R T
A BB L2 A B 25 AR PR AR B 2R . O T HRBR X — PTRE R , AR SO LA = A~ 75 T JE T A 46
S — TR A A B 1] Aol b, $2 IR LA A B SR AR e v IR AL DA A AL B
AT ME o 2RI 8 B AE T R L SR S SRR A ) AR R T B, 0 4 4% 21 B 4
A KT S UL NS B R Z M AAEERODCHE . (A K S 25 R R B LA A BB 4R
4 B 4 4 AT KPS B e R B, LR N8 B R IR 2 Al ) B 4 155 A AE 19 IO OKF A7 AE

© PRI ATER A OGN A IE SO 26 o T DL AS ) 100 3l 25 380 47 o WORE o g f o
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B =S X — IR A BB R A K S LA A B R OC

S5 T AR R A ol o B < AT A R AR AS 23 D DU AL S R A R BC(EL B i 2 B S LRI AR ) = 4
WL A S A A B R AT B 20 M o KR 9 BT 2 T DU 22 8 - 3 A Ml BB B G o A R e e, A
HZ 22 [ AR M AT 1) B R R EL AT SO 45 2R 35 2 A BIZ X Bl AR R R AT O 9K Bl IR A B B A S
BEAS R RO fif T 72 B P G 36 45 SR W Y AN P o AR, 3R 6 R SIS SR W, TG AR O IE R
G T A G0 A L G A %0 % RS 5 Robot_PR WY ZEUKIH W30 1, X — 45 R RIT, Tk
BL AT AR T Aol B 4 35 A7 B G 10) B2 00 )2 A7 A5 T 2% JEREAR 22 v i #9946 6 4 2R O A el A B

G REA KPR Al A B AR R B R R TR

*6 BN EFAREOHHFX
e Cashl Cash?2 Nor_Cashl1 Nor_Cash?2 Ex_Cashl Ex_Cash?2
o (D (2) (3) (4) (5) (6)
Robos PR -0.1940™" -0.4714™ -0.3496" -0.4402" -1.4409™" -1.8289"
- (-3.19) (-4.59) (-2.01) (-2.31) (-2.63) (-3.31)
W 0.2293™ 0.3592™ -1.1373™ -0.5946™ -0.8090™" -0.7738""
(13.91) (13.85) (-26.48) (-13.04) (-5.81) (-5.20)
BHEE 7 %l 1% %] 1% #] # #l 1% #] # 4
AT /4 7 B E = = = b = b
A 6876 6876 6876 6876 6876 6876
i ER 0.4037 0.3185 0.8392 0.7910 0.0520 0.0526

5 = R SGAFERL R oI A L A i DA A 2 B R A Y B AR ORI R (FC)

il e 24 SR B A AL SE OB TR R R S B A T2 e . B R LI KZ
T8 BOR A7 4, 1248 BOBE B %5, TR Al B0 Rl 98 20 SRR R B ™ B . 9B Q(TQ) v B 5
R AL A R A T2 BB BT HL 2, Bkl T 1) T 5 A B 2 9 B, L 7 Al A e LR
BAREIFIRIA . TQ=WIRETE/ S BT . @I a ¥ 3 (Fo) , 2078 B4 i 5 8 1 i 19 4l
5 15 5 A 22 B A S G wd, DAL X R R B 22 B N sE M . AR SOR T2 57 bR E AL Y EBITDA
TE R R = AF 10 b o 25 A A MV BRG WR BEBhKF o IR S5 2R A0SR 7 froR RO A Bk R s
Robot_PR {1 2 X047 .25 9 B o B WX Mk ML A A2 P i ol 8 50 30 <6 55 A5 47 S 9 400 3 7 O R
DRVAE B2 9 SRR RE AT i e A A

*)17 HHBEHEEARAERZN TN
5B Cashl Cash?2 Cashl Cash?2 Cashl Cash?2
B
(1) (2) (3) (4) (5) (6)
-0.2758™" -0.4902" -0.2692"" -0.4722" -0.2816"" -0.5050"
Robot_PR
(=3.11) (-2.35) (-3.04) (-2.26) (-3.18) (-2.42)
0.0053" 0.0141"
Kz
(4.29) (4.88)
0.00417 0.0111"
TQ
(6.14) (6.77)
-0.0196 -0.0723
Fv
(-0.49) (-0.79)
- 0.3581"" 0.8160"" 0.3554" 0.8084" 0.3660"" 0.8373"
& B
(15.88) (14.89) (15.74) (14.72) (16.25) (15.25)
EHEE %l = # = H = # = H = H
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sk
e Cash1 Cash2 Cashl Cash2 Cash1 Cash2
wE (N 2) (3) (4) (5) (6)
1T M; fz} [ = = = = = 2
L A 9099 9099 9099 9099 9099 9099
% R 0.3308 0.2839 0.3326 0.2865 0.3295 0.2822

4. A & 1 5] @

e 4 (K 3 45 SR AT B AEAE N A P TR) R, 3 A ) DR 2R G AR Bl A a8t e o B AR R 5%, X
M AR SCR VLT =R r kb A7 Ab 3

(D) THAR R A SOl 56 B Tl s A2 i 458 T HAS &, DL b = Al Tl Bl g
NN 5 B4 R A KT Z B A BEAFTE N AR PR IR R, 3 — M0 32 22 56 T DL M9 7 T 2% 5 —
IR 3 B AR YT B AE [R5 b 36 Tl ML g 0 2F R A7 78 v BE 0 2 R OCER B, A7 & T2 AR
A DGR R A T, BB A SRR B 5T R B 36 ML A N B [ Aol R A R AT O AEAE BRI
SRV AN S . FET Acemoglu Fll Restrepo(2020) A HE SR A S35 I« 2% v " T A28
B A E Tk LA N B35 R A8 45 (Robot_PR™) :

PWP, Robotj[“f

Robot_PR! = . X o (5)
=Y PWP_median,_y,,  employ/

Horb, Robot} 3R 7m 56 [ jAT M AE ¢ 48 Tl AILAS A 195 3G 22 3 Bk L employ [y, 78 2 1H j AT ML AE
2010 4F (] A mit ol A%

Koo a5 R R 8 s o Hirp 55 (1) 818 55 — B Bt [l ), Kleibergen-Paap rk LM 4 i1 & Fll Wald F
et ARG IR 25 SR WY, BRI TR AR R AR U R DL R g T RS R Ry ), WA TR AR
it Robot_PR" ) 4, i LH W 35 O 1E , TE S5 P 36 TP ML A8 3 R AF AR IEAH G OC & Ll 2 T AR
WA SCPEE R . B (2) ((3)FI RS R B 25 R WoR il T HAR 4G 19 Robot_PR 1) 74X
YR E RN XG50l 7E R T B2 5 A B A Ve ]S, Tk AL A AR T 4l 9 4 RF
A KPR S A AT BoAT et B

* 8 SRR R oy
“BEETLALERL 5 15 1% 2 IT B 3% WE 2 5 A & I
T E Robot_PR Cashl Cash?2 Cash1 Cash?2 Cash1 Cash?2
(1) (2) (3) (4) (5) (6) (7)
; 2.1579"
Robot_PR"
(38.40)

-1.06497" | -1.5728™" | -0.3372"" | -0.6740""

Robot_PR (-5.66) | (=341) | (=327) | (-274)

-0.0252"" | -0.0518""
(-7.33) (-6.20)

-0.00917" 0.3624™" 0.83317 0.3637™ 0.8452™" 0.4587™ 0.9093™

Robot_treat X Policy

B
(-4.30) (16.02) (15.13) (13.87) (13.31) (8.05) (6.69)
EHRE 1% 1% #l 1% 15 #l 1% #l 1 #l 1 #l
A7 e /45 4 B % R = = = = P
VLS g0 P b
LM %1t & 476.529"™
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sk 8
‘BEFRILELRES 151 18 1% 4 IT B K REZPBEAHR
RE Robot_PR Cashl Cash2 Cashl Cash2 Cashl Cash2
(D (2) (3) (4) (5) (6) (7)
Wald F 4 it & 1474.835
WA & 9099 9099 9099 7279 7279 9099 9099
i & R? 0.7460 0.3243 0.2801 0.3308 0.2893 0.6155 0.5716

(2) M 1) 45 43 DC FE 325 o by 42 ) AN T UL DR 3R 1 400 L A% SCade 2R JH {8 16] 45 23 DG T J ¥ DA 8 ik ¥ A
(R TE B A 25 . BLAR S BR AN T < 1 0, B AR DL Tk ML A B3 R (B0 8 o T B
FEAT S Ab BREH AT R BLECH A X IR s 3, LARC Y (3) 9 42 1) A2 /5 S B2 it 3 5 Logit £
UG SEAE AR A ol P99 400 1] A5 53 (L, 2 BR 1 1 d5c 0 408 DG TE D ), Sy A Ak B2 Al 5 4 A8 1) 753 4 i 422 3
(9 XF B2 Aol , 280 b 3R VE FE AR JT , A 328 R %o BROZH A A 7 B Tl AL 4% A2 35 28 A0 1 LA R 1E |
PIOR ¥ BT Lot o BT B DR G JS B9 REAS He BB (3) R AT M, 25 SR 3k 8 25 (4) L (5) F 7R
% 0 il R 7E 5 Robot _PR 1 A 1.3 Ry 13X — S5 Rk — 2D AR UE T WF S 4518 i T Sk

(3) WU 22 73 BEARUAG 50 o Ry tk — 20 U Tk Bl a8 A0 T 5 A olk 30 & 15 Z A i PR O &, AR
XS % 4 pE CREK SCHE (2023) BB 5T, B8 2016 4F Tl fitfs AL I B BE & & A R i il i
K JE R (2016—2020 47 ) )3k — FE A4 A1 D S0 fr il 4 2 0 00 2 70 AR

Cashi'/‘l = PRI TR SR g (6)

HP, Robot_treat 3¢ 7 b B AL AN AL U0 AL 1, Aol Tl AL as A B i 30 TAT AR B 1
B}, Robot_treat BUE J 1, 75 Wk 05 Policy 3% 7~ 5 5 RE il 1 A J& A5G 1 BOR vh s, M REARTE 2016 4
L VLG AR I, Policy WUE R 1, 45 W 8 03,8, 53 590 22 75 24 il ] 7 8007 AR 03 181 7 28007 . HE Al A8 4 152
G HAERNABI B, K IR R R 85 (6) . (7) FiR, 2 F i Robot_treat X Policy I 72 %1 i &
SR, U W R RE ) A R R S LA L A2 USRS M R R Al A EE T G A Al 25 3 R I
SRARN o FIREE R UL TE R — RN Iy w b BN AR T UG AR SO A O S5 IR IR AR RS A

5. R MR

(1) A% 00 itk R AR St o A8 B UM [l 5 b, R 9 LA T AL 88 I 308 2 2 o ) B3 2 2R 9 B . Sl o
I T8 A i 2ok i rp ] B8 7 A 0 e 2%, AR SR T AL A N 22 36 A7 B DU 53 19 2 3% 32 (Robot_PR*) 1
FBARAR N AR BT I . 25 R E 9K (1) ()8, FE R iz 0 A 5 e, HAN T R B AR 1B
FH AT, RWIA SO IS5 18 32 A% .0 722 8 I B2 07 i 52 0

()T [ HFEA [ PR BL &S AN B A 23 B9 8000 W 7s , P20 3l 79 Tl AL 2% 08T 38 2 L 2 s
HArlzE . ERHR I RMIFRAE 2 IR AR R BB . g RS A e AR
A, AR SCHE— 20 S R R 4 1 S M AR A IS JERT R AT TR 20 B o 2R AR 9 55 (3) L (4) 3], Robot_PR
ARG T RBURIR R 17 X — BRI, Tl AL &% AL HT X Al B 48 35 A 7K - 410 o 2800z 5 3k
RO VR G 1 3 oMb T 2 7R B AT M SR Al g A TE

a, + a,Robot_treat, ;, X Policy, + aX,,

*9 BEROHEBETEMEREAFEL
BB HBETE Bl W R % ] 3 b FE R
T E Cashl Cash2 Cashl Cash?2
(1) (2) (3) (4)
o -0.0336™ -0.0627"
Robot_PR
(-2.76) (-2.27)
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B%9
HBRBOHBELE H B A F 2 A A
& Cashl Cash2 Cashl Cash2
(1) (2) (3) (4)
Robot_PR -0.3462"" -0.7358""
(-3.62) (-3.32)
o 0.3675™ 0.8405™" 0.3794™ 0.8637""
(16.31) (15.29) (16.03) (14.94)
BHEE 1 1 7 1
A7 Mo /45 1 B E B = = = =
A B 9099 9099 8685 8685
i # R? 0.3294 0.2819 0.3359 0.2902

(3) i A At s i A B Ay 458 ) i IX 28 5% B A TR AE S 1), AR SO 458 1 GDP Y X 5K (InGDP)
A g ) A8 R | G v B R R R0, 45 R AR 1058 (1) () B TR I A K B AR R
Robot_PR 1 280475 .35 K 7. [ I}, 2% Baker 25 (2013)“ 1 BIF 5% , #4948 25 1% B SK A 0 5 48 8%
(EPU)VE g 4 i A8 B g AR | DL 1 28 5% BOSE R Wf sE PR RS2 i . 25 SR A6 1058 (3) () BT R
Robot_PR W) ZEAT i 3 Jy B, i — 25 B03IE T A 5% 2596 i R e

*10 VDN R
5B Cashl Cash?2 Cashl Cash?2
=B
(1) (2) (3) (4)
-0.27317 -0.4962" -0.2816™ -0.5048""
Robot_PR
(-3.09) (-2.37) (-3.18) (-2.41)
-0.0061""" -0.0062"
InGDP
(-3.89) (-1.67)
-0.0207"" -0.0296""
EPU
(-13.20) (-7.23)
5 0.4333 0.9067 0.3867 0.8676
(15.21) (13.07) (16.98) (15.59)
BHEE | 7 # = 4 74
AT b 14 1 B E R = = = =
RURES 9099 9099 9099 9099
i %R 0.3308 0.2822 0.3296 0.2820

T 2B

1. % M AL ) 46 36

B SCERIE 70 M4 th L TP AL E AL X Al 3 4 5 A7 7K - 8 52 Wi £ 78 T 25 A% O A T B AR . —
J2 18 o BRI 57 B AT AT 39800 A M e T 95097 14k S AL A B4 15 A 5 e g 0 A B AR A ] Al P
RESH L™= E 0B A &R A . RIIE LR HLH, 4 3C 2% Baron Al Kenny (1986) % 4% R\ 45

(2023) (¥ 43 BT HE S, 449 A 2R o A 2R AR T
Mediator, ;, = B, + B, Robot_PR, ;, + BX, +0,+6 +e&,,, (7)
Cash; =y, + v, Robot_PR,;, + v, Mediator,,, + yX,,, , +0,+6,+ &, (8)
Horh, Mediator Jg A 75 4k 41558 55 S AT AT (Labor_LEV) R AA (RFR) o W00 T 34 , 57 Sh AT

st
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FFAS B b S 57 3 J AR 3R 3 i 22 8 AT A . A X2 % Donangelo 25 (2019) ) | F+ 7 18 1 8 &
(2022) WY AF 5T, K 97 hFTHAF S 58 0 4k 97 30 1 s 5 A4 7= 38 i 8 A e R, Hevb 95 30 7 AR DR
TRk i o AP RUAS B9 A BT 2 48 B2 38 0K B B A 4 110 e 25 1R R 5 o5 K Ak H A ir 3 3500 5%
PSR 23X R FRIAT N LSS A B0 7R B 9% DA GRS B, AR SO 28 Ang %5 (2000) 56 48 2
BUAS B ART5 vk R FH 48 o FH R AR A B AR o % 48 A il ol b 8 8 2% FH 548 B 9% R Z FIBR LA 32
Bk S AR . HA AR 5 SR SCREE—E

T RO K S A5 R AN 11 s o PanelA R 1 55 hFLAT B4, 51 (1) SR T 4lk 55 S AL AT XF AL
i N5 1% 20 [ VA 25 58, o Robot_PR (4 F A 35 0 B, U W] 97 SO ALAT 23 Bl & Tl AL as AN HT Y 1
I R R B1(2) L (3)FNIR T4 55 SHATFE I AR J5 9 101 9 285 58, 400 1 B8 78 5 Robot_PR 1 R 54T
SR 2R B (HAR A TR E A 25 3L, RE e XHE A BT F B, [, Labor _LEV 1 R 8 35 0 1E , 1
A T AL 8 AL FE X 4 oMl B0 4 7 A 14D 552 W) A 38 4 2 3 2ok R AR Al 57 B AT A > SE A, BV 55 ST AT 47
TP AR o PanelB s TARHE A BE AR, 51 (1) F7R T Al AR B AS X HL#8 A8 5 R 1Y 5] 19
G55, Hrh Robot_PR B 250 25 Ry 1, U B AR IR A 23 Bt 28 Tk MLas A0 B9 i R . 41 (2) .
(3)FITR TR AR B AR i A J5 11 0] U 485 51 A% 00 i B 28 55 Robot_PR 1) B8R W35 Ry o1, (H AR 48
TR A 25 5 R A 4 RHE A BT R B, R, RFR A9 280 0 25 0 1E , B Tl AL 2§ AR X4l
IR A5 1455 T A 0 53 3 400 ) £ oMb A B A R S B, R B 8 AR A A7 A R 43 A R0

* 11 oA BB AS By
Panel A : % 20 4T 4T £ 1t
B Labor_LEV Cashl Cash2 Cashl,,, Cash2,,, Cashl,,, Cash2,,,
B
(1) (2) (3) (4) (5) (6) (7)
-0.2603™" -0.2520"" -0.4559™ -0.2636"" -0.5122™ -0.2209"" -0.5146""
Robot_PR
(-4.80) (-2.85) (-2.19) (-3.02) (-2.52) (-2.57) (-2.57)
0.1138" 0.1881"" 0.1017" 0.1554™" 0.1177° 0.1876""
Labor_LEV
(5.80) (4.15) (5.58) (3.86) (6.68) (4.75)
s 0.03317" 0.3625™ 0.8321™ 0.3310" 0.6882"" 0.2514™ 0.5065™
# T
(2.51) (16.16) (15.16) (15.36) (14.04) (11.97) (10.63)
BHEE 4 # # # % = # 7 #
FERAT L E
NV = = = = = I =
JE BB
U & 9099 9099 9099 9099 9099 9099 9099
A E R 0.1023 0.3324 0.2834 0.2548 0.2063 0.1900 0.1546
Panel B: 1% 3 ik A 47 4
% B RFR Cashl Cash2 Cashl,,, Cash2,,, Cashl,, Cash2,,,
o B
(1) (2) (3) (4) (5) (6) (7)
-1.0873™ -0.2221" -0.4131° -0.2381°" -0.5054"" -0.2024™ -0.5259""
Robot_PR
(-15.30) (-2.48) (-1.94) (-2.71) (-2.46) (-2.34) (-2.61)
0.0547™" 0.0844™ 0.0477" 0.0435 0.04517" 0.0345
RFR
(4.15) (2.57) (3.75) (1.43) (3.70) (1.19)
s 0.3152™ 0.3490™ 0.8118™ 0.3193™ 0.6796™" 0.2410™ 0.5019™
# B
(15.89) (15.38) (14.66) (14.62) (13.67) (11.27) (10.33)
BHEE 4 7 % %l % % 4 7 # |
AT/ B
o = = = = = = =
JE B
8 9099 9099 9099 9099 9099 9099 9099
&R 0.4154 0.3314 0.2828 0.2537 0.2053 0.1874 0.1526
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AT H A SO & H, A SCR FH Bootstrap 76 (G 500K ) , 24 Cash 1 VE 0 8 il B 7AZ &0, 55 30
FLAT AR BE R AS 5 o A R0 23 1) 9 -0.0296 .—0.0595 , I 7E 1% K F |3 . 28, A&
o7 LA R 10.52% F121.14% o 53X R B, Tl AIL2S AR FH X4 b B0 4 R 15200, 21.14% 38 o f#
MRACHE WA 77 A A T IR 10.52% 2 38 i FEAR 55 S AL AT 7= 2EAE ] o 24 Cash2 1F 9 fif B 728 5 B
35 FHFLAT AR TR A 19 P AR08 5 HE A 50K 9.69% 18.17% ., Fi I, 95 S AT KT A B A< %5 2 Tl
BLER A FH 5% ) £l B0 4 15 A 19 b A A8, (HAE A8 T 55 B AT AF O Ak, A% B B A 30 i A2 Tl Ml A
o7 41 481 0 oMb A9 B 4 A T R AR R R

T3 A, 5 S L0 25 XN 3E— 25 2 52 55 AT AE AR ER A AR Tl AL N S £l oK R
WA FrA B R A VER o XTS5 s AT AT 8 A RO, K 5 25 R UL Panel A B (4)~(7)
G o MRS O A ML TE e+ 1A 2 A IR R A K, TR & Cash1 16 J& Cash2, Labor_LEV
() 2 B TE 1% BYKF 1 8 3% M IE , Robot_PR W R B TE 1% K L35 ki, 5% 4045
HHE, Robot_PR AU B 4 SHE A BE T B o b QB AL AR 59 v A 3500, 46 56 45 L UL Panel B AYZE (4) ~
(T)F o SRR BN Cash 1 B 5 W BUE I, RFR 19 2 807E 1% (K P b 535 0 10F ; Y 9 B AAE
N Cash2 W JG W EUME RS, RFRI R BN IE B RS B EHRE . FEMATR AN ZEELE,
Robot_PR () ZEITE 1% WKF F 3 Rk, H 53R 409455 RA L, Robot_PR R AL 4 XHE A T T
Mo 25 b, 3R LLES AR, Tk ML A N FH 38 5ok 5 AR 57 S0 AT AT R 38 B AR 28 1 e i ol 9 20 30 4
Fefio

A W58 2B, Tl LA AR AT DA REAIG A ol 55 30 3 A Kl P CH R )45, 202310 S R 56
20237 o A SCHERRVT Tl ML AR Aol 1 95 B 47 0 0 5% i B, AR 55 Bh AT AR BLI , #h 72 T
RS0 57 0 T ARG VEAL AR o 55 3l ARG VM B 2 e 55 30 3 AR 78 Al 38 s AR BB ELL R
VA B PR AR T 57 Sl AT DU e 7 3 A TP 57 Bl ) AR Y o b . 57 ST AT AR I Al g R
A7 358 T 5 7P 95 Bl A AU B K, R, 5 R O 2 B AR N G b X 5 A KR Y TR
PEEHLEIS B R A, AN, A SCHZ 5 T Anderson 25 (2003) 2V B 455 54 | 38 558 98 15 %000 45 A 4
55 Tk WL AR XF 55 8h 1 BAS RS P 52 0 o AN TR F DAAE IR T, A SCH 55 sh AT A H8 s, 2 F b
A0 R0 AR 0 5 AE T L AR NN 5 A Ml B A R A HR Y TRD 8 AKONE 7 EE A T o 4R 0 RS
14 1t AL A A o

AR SCHR M — A R Tl ML A AR FH 38 1o [ K 57 AT AT S AS [) 4 S Aol B0 4 5 A S8 i @ . F
TR LT WAL AR (1) Tl AL AN — BEAK 5 B AT FE — Aol 1F 8 304 554 15 .
BORE N, BT LA NG, R 55 8 J) A A B AR AL #8 R 44 O35 9% A B . X gt
QR BN el 5 i T A R R ST A S R A NN S A A o 8 L g S S A < B
Fbo (2) Tl BL s AR — BEAR ST SIAT AT — Aol A B G R A WD . i Tk 5] A Tk AL A, %t
95 B0 F7 WA K e A AR . B 5 2 1 T A R B B, a0 97 3 g e Bl sl T Lk, Ak oS AL
55 ) 77 BAS 3G 0 sl A 7 . R Al AN T AR BR R e A% A B 4 ok IV X 5 2 ) T 3 B S T
FEVE (158 0 4 A AR LD ol B R A T RT LU T AL A NN A8 i A 57 S R AT
RAAT A ol B0 4 15 /K7, H B SR B AR I BB BB & 75 b

AN, 5 Tl AL g AR FH 28 i Al 55 20 AT AT 2ok 8 0 25 98 A8 LE, HL 2% L R A i ol AR 21 B A%
() 3k PR A o A I AR SCIA DA AT T A 5D HG 0AE G AR TR RS 56, DL s AL 2% N L R IR AR
PR A IR o 55—, o AR A A AR FAIL 8% A8 33 XA A Al 43 21, BUEE 43 2 )5 % 5 [
HEWRBFA KT 855, B m AU A +m AL g A B3 287 Al A AR A B A + 5 Bl g A

© PRI ATER A OGN A IE SO 26 o T DL AS ) 100 3l 25 380 47 o WORE o g f o
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BB R A R A KV o B/ AT LR S B g R AR S A VR B R i Al T s 2 )
PR Bl A N R AR AR A E TN ik . IR A S0 45 2R AT E ML S5 A B & IR TR &, 3
B AL A5 A0 P R AR AR R BAS A A JH R R, Aol B 48 155 A K BAIR . B, T AR B A + i AL
A ANBE R A E AU IR AL N B R B A K o X TS X S Al i
itz SR L L P (= B ) e NG A3 £ 5o S il o R B 29 S i T ol =R S
AR 45 2R 5 & BB B A B3 s T a0, UL W 7E A B R A i A Aol v, AL 8 AL H R 2 ke
1R i R BRAT g A A O b 0 2 ARG 5 5 SR R — 2 A I T WL A e AR AR
B RSEAS S i 490 o Aol o AR AT R o

5 R I ALAS B R A 2T BB A5 . SR T AL AR T RE A B T Al 23
THAF B BT, IR 2 JRAS AT LLTE G b M A LS, O B AR i Ml AR B B AS o 25315 B BT & LUAR i DD
B (Dechow I Dichev,2002)" ' #4 £ (14 £ix \llz 24 A% 45 FRAE A5 K 2 /. DD BRI ZE A& IE 1 Jones £ 7Y 11
FEal b HE— 20K B A TR H AN A5 R, RE S T A T A A A 2 A Y S A b R L DA £ v %
BAREHAT RS HERRE . KR 25 3R WK, Robor_PR ) R A %0 1, X Ul B, BEE Tl AL A
7 FH B, A oMl 08 22 4 4 BRAT R 0D B Al 2 T AE B BT i 4R R X — &5 SR AT VR i B R | iE
B Tl ALk A0 FH BE 8 2 A JI 2 15 4 )2 ) g A R B A

2. RS

(DA =AU . T 228 Tl MLgs AR A b 30 4 RE A 19 5% i 76 AS [ 7= A J5 1) 4ol
ﬁmgﬁfﬁﬁﬁ$iWﬁFﬂ@ﬁh#ﬁﬁﬁ.ﬁﬁ%@ﬁﬁ%ﬁﬂﬁ%Uh?ﬂ%kﬁﬁi
XA (] SR Al B0 A R A s e . A5 RanR 12 89 (1) ~(4) 5 FFR , 4% 0 i B 7% 5 Robot_PR 1) Z %X
T8 A Ay A A |1 v i 2 R 70 BAE AR FA A R A ] rb i i 3 A 5, B0 E Tk P A
L IR Aol B 4 R A 1 52 i 7E A b b S B R . R AE T, —J5 T, ST ShAT AT Y A
KA T EA A &R B2 R0 0 TR, 5T TS A5 #E47 KA 55 3l 7 8 5 25 T i
BORBYMERE o PRI, 5 3E B A AR Lo, WL s A0 FH 3 2ok [ 1 55 2h AL A 2 1 400 o 150 7 1 B0 4 R A
AIRORTE B Al b RIS SS o (H55 — 5, WA BUA /Y M R AR THE A i, F A
Aol BT BT B AR A I, A I R Sk T (R Ak A, 2023) 1 R, SR
B A Aol AR LG, WL A FH 388 ek R 38 B A S 1 490 o) e 00 0 4 A I OR A A sk R A
LI = R0 R -1 9" 2 N ST & L Rl ¥ @ AR A O o L0 N 11 3 @ IS/ N e A oV W o5 A
s e O S T S B N B o R A I A | 51 0 - NIV DO e Vo S SN SRl B A O R e R S T A R

AT EE A .
* 12 H T A R AT
Cashl Cash?2
& (1) (2) (3) (4)
B A Ak FEEAAL E A Ak FEAH AL
Robor PR -0.2819" -0.1564 -0.6040™ -0.2286
- (-2.05) (-1.37) (-2.02) (-0.82)
% 37 0.2762" 0.5033" 0.5117" 1.1500""
(8.46) (15.66) (6.98) (14.37)
BHEE 5 %l 1% # 5 %l 1% #
A7 b /4R 1 B € R P e b =
A 8 3231 5868 3231 5868
] % R 0.3005 0.3751 0.2431 0.3225
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(2) Al i 7 3l X o DA A 38 Tl AL A A SE FH 0T i b B <6 455 A B9 52 W 76 A [) 3t X8 Aol oo 5
FEAE 22 5, AR SOAR a4 Ml 3 T st 46 B 74 43 Sy 24350 b, DX o P 3 DX P 260 25 SRtk 13 19 (1) ~
(D) BB 7R K il B 7L B Robor _PRALTE AR T M DXRE AR 0] U5y vposd aod 1 0 5 PR A 6, 7 o 74 s IX
AS [ A 2, T D AL A% AT X T Al B 4 R A B 52 00 7 A< R s DX 8 Aol P SE A
G2 EAR SR A I AR T, o PR DXL A7 Ml A S A R, I BRI AN B8 B 15 K F A
PR o XA KA 2 RRBEAR TV AL &% A28 mif B Bl A o BRI Z 40, v i 3 IX
W77 BUR 2 T T L kA R B9 B LR, T RE 2 A Bl 9 45 T B AS i Al 199 55 3 7 IE B ok
HHEATH] T (FL R SCAF, 202003 23 1 24 Tl HLAS A 55 ShATAF DAL RO 19 K 45 . Rk, 22 31 13k
#5771 BN TV AL &8 R RS A ol B 4 35 A B S e A R P AR X A RS E . 5
Hh PG DA LE 2R il DX R A 22 B A B AR BT A T 37 7 SR A5 T T D0 B, 7R T BLAR R
EE T SE R B P A o L R DX T S AR R BOR T B BE D Al T R IR T 3 4l
JEUR T Tk ML as N 55 A S SR XA T AL BEAT oA o X 28 R 2 Tl pLas A Ak Al 58
<5 T B AN B AR RIS T AR o PRI, Tl WL AR AR O A b B4 45 A A 82 0 7 2R 3 4t X Aol o
R HEH

* 13 H T b BT A M X e S M AT
Cashl Cash?2
xE (1) (2) (3) (4)
7B X T A M X 7R H X T A M X
Robor PR -0.3187" -0.0231 -0.4457" -0.2227
- (-3.08) (-0.14) (-1.74) (-0.64)
e i e tiise) pcy
=45 R & 42 £ 4 12 £ 4
AT e /47 4 T 3% = = = P
AL 8 5922 3177 5922 3177
P & R 0.3523 0.2978 0.2991 0.2571

()l e AR BEEFLLE . S H T LA AL X Al 304 1545 09 52 ) 76 7] 2 7= B3R
PN 7 R R B 0 il v R 75 A 22 ), AR SO S a4 i A (2022) M IS, B Al B AR 0 R R
SCA AR [ 72 5% 77 i 5 R TN L, O AR 4 3R AR R R R AR 43 Oy 57 2y B A L R B AR AR
RIPIKD, G5 RAE 1419 (1) ~(4) PR A% O i B AS i Robor_PR AXAE 57 3 55 45 BUKE AR 8] )5 v 3l
SUNNIINTE % 6 % ol il ol A Nl SRR = o N S R o N 5 Y131 I NG VA03EID0 I o | e~ S )
S TE 7 B AR R P Bl . R AE T, T LS AME N BT B AR i b J& X 57 8 2
R A, I, Tl L& A AE 57 3l %% 4 B Al v i) 300 B 80 n; 2 B8 R b o REDRT b, T AR 4 A R A
b A By 5 B A M RS 2 3, BRI M ML A R 18 30 B R A0 AR X A B 3 1T - 385H: X 2R
&5 A 7K 1 52 e X LA S 2R B

@ AT >, R XAARAL R R WAL DT R IOR T R AR TR R 1A () 5 R s X
AL LY T AR RV R BT TR L IR 8 A 5 VU M DXL AR N Sl T VDG U BN s LR B L
TR G 1248 (T HIA X)) .

@ GIEARE/N TREAE BE oh RO R Al R 43 S 57 B 2 AR AL 75 U K Al ) 43 A B AV AR AL
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* 14 HTLUVHENEZEEREN R REIN
Cashl Cash2
T E (1) (2) (3) (4)
o EA HAKER T EAR HATER
Robot_PR -0.3657" -0.1338 -0.8586™" 0.1524
(-3.20) (-0.95) (-3.10) (0.48)
5% 0.4552" 0.2255™ 1.0919™ 0.4937"
(12.71) (8.41) (12.08) (8.34)
BHEE 7 4# 1% #l 1 #l 1% #l
A7 b /4 B SN b s P b
B 4575 4524 4575 4524
&R’ 0.3632 0.2565 0.3331 0.2027

(4) e A P BATER ST 5 o AR v B B A BRI, i A 5 1 4l A 8 B A% 00 A, LAY SRR AR A

A E AR S R E AR . 5 R 3R E A Tl HLEF A B R A A 2 4K
ES s S A== Y 0 N T = 25 = A B | | | e S NG B 2y s K R 7 v A (1D QAo |4
WA RETTAEVER, M, A X E % Hambrick %5 (1996) P B8 9% , % H Herfindal-Hirschman

5 B 0 B3 i A AT BV 51 5 55t 53 IR (Hos ) , Hos = 1—2P?,Pj7lilf5}\ﬂlj§% (RN BT 3 HE B, n O i

FH R BRI SME IR SN OR S TCHEAN T SR AL Hos 8 FR (A T 0~1 Z 18], UE 8K, 15 B
155 AT BT T S S TP AR B o Y B (R T AR AS AR P 2 B0 R Al R o3 O v 1 AT S
SRR AL, 2 A o S AR

P2 R 56 Ty AL aw N A S [a] 1 A1 71 55t 55 P Aok B4 1 A B2 0, 45 SR N3 15 B
A Cash1 29 45 fift B 78 58 1), Robot_PR ) 23 KA i 48 AT BN IR 1 75 5% 53 P i B9 BE AR P 2 -0.6720, {H
TE 57 TR AR B RE A o A -0.2084 , HL2L 1) 28 K022 S PR A 36 7, 38 A A 2 35 22 57 (p=0.026) o L
Cash2 WA B AL BN, Robot_PR 14 28 BU7E v 45 A1 BN T A0 55 S M v A RE AR op (235 O B, (B 7R 3
FRAEAR B REAS oA 35 o X SE S5 SRR IT, Tl AL L X A ol B < 5 A B0 G 1) B2 A A SR Y
S TR A Al R BT O MR o BRR AR T e A A AT AR R S R B e, R LR
P IA v i S g 4 R AR v A L0 R 2, B AT IR 1 8 S5 B0 v A B S BOR S T AR AR AR A, BT
A 5 S B0 A RO A T S SRR T AR R R ML T S ML AR M ST B, P AR
TiC 5 RE W 78 73 & 45 AL as NTE Al 2R 7 i 1 Az B & 8 b AR, Rt Tk LA A X 8 45 A
B IR A1 5 S ST v A Aol 1) 52 0 5 A P

* 15 HTHEEANENE TR RELN
Cashl Cash2
& (D) (2) (3) (4)
WAL ERREE | BATEFRRAEK | EAFERARY | EATEFRARNK

Robor PR -0.6720"" -0.2084" -1.3964" -0.3028
- (-3.68) (-2.07) (-3.43) (-1.27)
- 0.4345™ 0.3452" 0.9456™ 0.8005""
(9.81) (13.22) (8.86) (12.51)

BEHREE 1% #l 1% #l 15 #l 1% #

A7 e /48 47 B SR = = = =

W E 2129 6970 2129 6970
i % R 0.3611 0.3251 0.3113 0.2780
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(1) Tl HLAE AR5 Aol AU o BT SCOF e 2 B, Tl L& A FH RE 68 10 25 R ARG Aol B 462 &5
A K- T A M B 4 U Y FE A R S R T I 4 XU % DDA OGB4 T AL A T 5 | ) 3 4
FEAT O J2 75 23 o Ao T T I g KOS 384 2 S A 36 3 W] BRI L AR SCS B X TR A (2022) 0 1 T
AL AN B AT R

EDP/ZscorelRisk,;, = B, + B,(yCash,;, )+ BX,, , +60,+6,+¢&,,, (9)

Hor gl B A A G . OB 2 KUK (EDP) o % Bharath #1 Shumway (2008) " $ H fy 7
3 2 BT A 11 MR (EDF) i i 4 i 20 XU . @Al 0 55 KU (Zscore) o {245 Altman
(1968) 4 Hh (g JRUBS: Z (B v HE 47 DN 5L, Zscore BB R , 2 W £l B8 A 08 55 TR B8 1) ABE R A AIG . o 384
558 25 S i R () A8 R L X Zscore UM S R A LA B A . 4l KUBS: (Risk) o 2 7% 1R SC 4%
(2022) WS, 8 i ol e 57 S WA 4 23 199 41 38 b o4 2 ke Al A XU o i R 78 328 y Cash, % T
BLUEREHY 1 o, Robot_PR 1 248 X B, 3R 7% Tl HL e A JH -5 250 Aol B0 el 4 o HA 8 1 X
S [T A RE R LR A7 — 2. R 165178 THERL() MM Z R . 7255 (1) ~(3) 5, yCash1 1 R KA
0 TR (4)~(6) 3, yCash2 W R BB AR o LA LSRR, Tl LS AR HT 5| S A B 5 il
FEAT 0 IEAS 2 ] 4l KUK

* 16 Tk L2 ARG A R
- EDP Zscore Risk EDP Zscore Risk
o (1) (2) (3) (4) (5) (6)
0.2078 -27.9948 0.0318
yCashl (0.61) (~1.47) (0.50)
0.1159 ~15.6168 0.0178
yCash2 (0.61) (-1.47) (0.50)
s 0.0203 -28.5099°" | 0.1186™ 0.0203 -28.5099°" | 0.1186™
(1.10) (-24.89) (26.26) (1.10) (-24.89) (26.26)
BT E # # 4l = 4 = # # # = 4
AT b /4 o 1B 5 B RL = = b < = Vs
3 9099 9099 9099 9099 9099 9099
R 0.0300 0.3863 0.4118 0.0300 0.3863 0.4118

(2) TAr AL AR5 Ak i 7 (i . AR B2 UESE , A lb & T BB 1 3l AL -5 AU B sl HLIE 3

B A R A, e B O LA AN R B 4R TR I 2 2 T R . T M e — E R b
52 B A OKCF B9S2 R AR SCHE T AR O Tolk ML AR 35 1 Aiolk B G F5 A 28 00 H i 3 (e i
PR3N B 3 A5 ML A2 Faulkender Fll Wang(2006) " BT , A SCH LR SRS 36 Tl AL
o AR AR lk B4 15 A K 5 T S A0 (8 2Z 18] 1 G A

Cash,

, Cash, ACash,,
Tiwi = R = Bo + By M, + B,Robot_PR,, + B;Robot_PR;, % M, ., + By M,

B AE ., LB Al B AD,, ¢ BLLEV. + B Cash, " ACash,, (10)
5]‘4i.H 6Ml.t’l 7Mi<rf] * o ’ Mi.tfl Mi,tfl
ACash,,
+BLEV,, X —+0,+6 + ¢,

i,t-1

HCAT r il IR 11 A B ICRE 2 L RY L, Al T A Al 28 00 3 11 A6 ST 4 0 17 0
A 1 R B AL B TE 11 4R (0 AU 5 2 Cash,, B Robot_PR, 5 X5 T SC—5: M,
Aol A T 983 17615 4 388 T (8 2 A 7 i« 2, 9 4ol 0B 8,377 1F e 5
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FE 5 1, Aol 0 55 2% F 5 D, Aol SEAS B 304 BRI 5 LEV, Ry il (4 9% 7 £ £ 5 5 0,801 8, 43 i 87w
A7 Ml 11 2 R0 FAF A7y [ 22 R0 5 €, M BEML IR 227005 AV, AR it VS AT T E— AR A ffA

K B 25 AN 17 fin 7255 (1) () 80, B R /K F LA Cash 1 R i 2 7255 (3) L (4) 51 3
SHAIKFLA Cash2 Fe i, 1255 (1) (3)FIH, Cash 19 B E WIE X FKI L EAZIE T HLEE A
NG G0 T, Al B0 4 R A KPR R T S M ST o ORI e B A R A KO AT LA 28
BT EM RS ER T GG A ARESENES . #E—  ERE A Tl BL
HANBBERG lh I4 R KOF 058 BIHEAT A, 85540 (2) (4 517K , Cash 19 R BUK IH 35
1E H3E TR Robot_RPxCash W) 2 Jy 1, iX W] Bl T HLES N B & R0 AW B 5, LA 45
XoF 71T S A 7 2 1 300 B TR R B 0/ o X A, T ML N R 38 4 = T A Ml S8R N 4
P AV AR RIS 4 T B3 3 i B4 A R B YA B S b BIUD TG R B AR A ARRS

W — 25 %k 0] U3 25 B R A7 40 A T AR B, 24 kTl AL 3 A8 08 SR A s i, Ak B 4 5 i nT
AE X T 5 M0 (A A ok R s BLAROCR UL ZE SR (2) L(4) 1 Y T AL g B 3 R 4 R
0.0575 #10.0770 B}, Al T S M0 (8 5 B & R A 2 A OCOC &, BIVRE 2 Aol B0 4 R A s 0 384 m, Al
T S (B 2l 2, 3k R B, T 6 T8 5 BE Ak Ak i R B & RE A AT N IR AN AT . X 2 E i DA
TR EE IS — R TEE T WL AR5 T EREA S a4 Mk s R R e h
RO B B 5 BRI H e, T 2500 0 Al BE A SRR 2 i ek A R R R WS B
TR A P AL A A BEZ AT R A M R AT A B 4, v A IS R A BEE AT R A LY 2R BRI 35 1R 5
A m) R I 55 T AR O L s Al T A AL

* 17 T HL& AR A G 4w 350 E
% B T — szﬂ
= (1) (2) (3) (4)
CaSh,.,fl/M,,,fl 0.1089 0.1422 0.1017 0.1237
(3.22) (3.68) (3.65) (3.92)
Robor_PR.. 0.5977 0.5485
' (1.85) (1.70)
Roboi_PR,, x Cash, /M., —2:4736 16074
(-2.01) (-1.67)
-0.0240" -0.0255" -0.0220 -0.0225"
& R
(-1.76) (-1.84) (-1.63) (-1.65)
LHEE £ 4 £ 4 £ 4 £ 4
AT W14 B AR 2 2 2 7
A5 9909 9909 9909 9909
i %% R? 0.2231 0.2235 0.2235 0.2239

AR (1) (2) o B A H A KO Cash LA Cash 1 FAG i 7045 (3) L(4) LA KT Cash LA Cash2 3 4 5t
7N, SIS ER

LR

V8 g ) 3 B Ak 5 7 5 58 BB AL TH 9 i SR SR 3 7, Tl ML g% A IE IR BE 28 98 Al IV 55 pe SR A
Ko ARSCLAPIR A Bl ik B vl Ao xd 4, 2% 28 Tl MLy AR X il 81 4 35 A 7K 1 52
M, I 22 g8 50T HAE LS 5 B MR E S B 5 e S WFoE & B0, Tk AL AN X 4k 3 4 55 A
i = N S & S o ) N O s VA R T I o | A =1 B VR P R e S I il 1 B o s I O s A =
B I R AR T SR AT R 5 22 A A B v 28 WG 45 B A4S S B, B U 2D T Al 36k T T 5 1 S AL Y R s B

98



AZ BB IE 2025 F % 6 1

SHFA G H WD T Al FAR B S ALK o AR A B A A . SR AT R, Tl ML AR
A Ml B4 47 AT 1 R 0 A7 A 0 A 22 5 AR A Al AR R M X A 57 Bl % A A Al DL i A A
BATE S0 5 7 T P A e B Aol o, O i AR IR AT A R R SO o W R TR R )Zm, T
M AL AN FH 51 S0 B4 47 A R R O R A A M 3 I KU {HL B R AL 2 N8 3 R AR T Ak B A
A X T S A0 A TE 1] 3 BRSO St R A A . X SR, T LA L A A Ak A Ml B 4 4 B A [
It 7E B B B T G A (A

2. EEBR

AR BA LU T E G R .

B — BT ORTE Tl ML AR FH X Aol W0 55 D 3R A IR JZ IR ) o Y, kR —Fe R
A R Ml R T e v E N TR REEOR © G T HE S 5 R T R RO 5 R A
T R I AR, Tl HLas AR B A (GE o 3 88 AR 7= X AR Akl 55 R 4 30 s ol 3 g A T 9
B A Ml A AT A 7 AR 1 [ I 4 g A 7 AR ST B R A 14 A% 1 P ) 2800 5 B 3 e AR sl
B 4 TC 2 A DA AT A Ml 7 I 4 B KA, ol 0 oMl B 8 R i B 4 O AR ABIE A AR L
Pk A G, By Al B A R o TR, Al 0 7S A3 R X — S ATL 3 bR M L 2 N SR
B 10 L AT JR) o

S BN R T AL A R HE T I BOR SR ) B L AR SCRYRFSE R I, Tl ML A R A X 4
b B4 R A D S 00 B i A R TR PR AR A A [ X8R A A b 18D A AR S SRR PR ARAE . AL 2 T
A AR A Al e b vG s DA M T 3 Sl 08 AR s R, bR A B T LA NS R R A Y
AR e S (R AR = s R R i BT 6 o F ok = OB 8 B | A =1 A s 2R A S i £
H bR a8 3F o 76 BRS04k B, UM AR SCHRTT 75 R 22 4 s L g A7l AR G B I A 250 M S
P X R A Al 5 rb PG Sl DX Al 1 25 AR RE R R o XA O A ol o 1A )RR B A
Dol A 45 1B SR T LR AR A oMl Y BB Ak s A [ 2D RS R R R R R AN A B R R U T R A
e 55 G F O Al 32 A R 1) 31 3 4E D) B 0 2 BE A R 55 38 . TR RE i AR S Ty
1, B SR TR AL 5 B A OGRS TR S R 2 S 5 Tk B35 R Re T ik
EWH Y BUBOR 515 A7 A BE A A M 5 B R A& 7 0 Tk ML A RS .

O = B A N AR AR N TR AT F IR R . BE T 5 R RE A BN AL AR Y
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Industrial Robot Application and the Governance of Corporate

“High-level Cash Holdings”
WANG Lei, CAI Jin-peng
(School of Finance, Shanghai University of International Business and Economics , Shanghai, 201620, China)

Abstract: In recent years, the phenomenon of Chinese listed companies holding high amounts of cash has become more
prominent.Excessive corporate cash holdings, on one hand, incur significant opportunity costs and reduce capital allocation
efficiency; on the other hand, they may lead to issues such as managerial perquisite consumption or overinvestment,
ultimately adversely affecting the long-term development of enterprises. Therefore, in the process of pursuing high-quality
development in enterprises, optimizing cash holding decisions and improving the efficiency of fund allocation have become
important issues that urgently need to be addressed. At the same time, with the advent of the Industry 4.0 era, artificial
intelligence technology has flourished, and industrial robots, as key applications, have been widely used in manufacturing
enterprises. This trend not only drives manufacturing firms towards intelligent transformation but also profoundly impacts
corporate financial decisions, particularly cash holding decisions which are vital to corporate survival and development.

Against this backdrop, this paper delves into the impact of industrial robot application on the high cash holding
behavior of listed companies.The results indicate that industrial robot application can significantly reduce corporate cash
holding levels and effectively curb the tendency of enterprises to hold excessive cash.Regarding the mechanism, industrial
robot application reduces cash holdings motivated by precautionary needs through lowering labor leverage, while
simultaneously suppressing cash hoarding stemming from agency problems by alleviating agency costs. Heterogeneity tests
reveal that the negative impact of industrial robot application on corporate cash holdings is more pronounced in state-owned
enterprises, enterprises in the eastern region, labor-intensive enterprises, and enterprises with highly heterogeneous
overseas backgrounds within their senior management teams.Finally, economic consequence analysis shows that the cash
reduction induced by industrial robot application does not exacerbate corporate risk. However, as the penetration rate of
industrial robots increases, the positive impact of cash holdings on corporate market value gradually weakens.This suggests
that the market holds a negative attitude towards high cash holdings in intelligent enterprises, leading to a negative reaction.

The possible marginal contributions of this paper are as follows: first, it enriches the research on the governance of
high cash holding behavior in enterprises. While existing studies have examined the restraining effects of factors like media
coverage and tax policies on high cash holdings in enterprises, little scholarly attention has been paid to the potential
governance role of industrial robot adoption. This paper attempts to explore this topic in order to supplement research
literature in this field.Second, it has expanded the interdisciplinary research between artificial intelligence and corporate
finance.Previous literature has extensively examined the impact of industrial robot applications on labor cost stickiness and
internal control quality. This paper further advances the discourse by identifying labor leverage and agency costs as
transmission mechanisms through which robot adoption influences corporate cash holdings. It examines the financial
decision-making problems of enterprises in the context of industrial robot applications, thereby supplementing research on
the resource allocation functions of firm-level robot applications.. Third, this research offers significant practical
implications. The application of industrial robots can alleviate both precautionary and agency motives for holding cash,
thereby optimizing corporate cash holding decisions and improving capital allocation efficiency. Therefore, policymakers
should accelerate the transformation of enterprise intelligence. This requires designing integrated policy frameworks that
provide systematic support and guidance for funding, technology, and talent development.Such efforts will maximize the role
of industrial robots in refining corporate financial decisions and fostering high-quality enterprise development.
Key Words: industrial robot application ; corporate cash holding;labor leverage ;agency cost
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