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JS7 A 3 [ 72 BN o Conarols AU ) A2 B, 2525 XA 5 FIfL 1E 7K (2018) BRI 1D AT (2019) , AR SCANA
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K% 12 Ry

2024 # % 2 #1

R P A 2N LR (Size) N FIAFE IS (Age) | 5% 7= T 5K (Leverage ) AR MV WA P ( Growth ) | # 55 23 FLAE

(BoardSize) H F K 5 AL IE B WA — (Dual) JEAUVET B (Topl) FEARAH (Lnallpats) o 5 T Zff 470l

() 1) 5 22 (B JL | AS SCOGHASE Y v (0] 15 22 550 i A HE DR AEAT Mk )2 T 64T T 2R 28 (cluster) /bR, A8 R LANER 1
s o

PO\ SEUE ST HiT

(=) R MGt

FIRPEG A RN 20T7R o Panel AR TR RIAEG AR 4 58 N T8 B AF 4 MD&A $6 58 N T8 RE LA
HiE N T8 e L Al B 2 w8 . Hod, 2007~2018 4F 8] £ 26.72% 4R P 9 % T N TR eI G5 8, 4
21.48% M AFE AR MD&A #0455 7 AN T REAHCAS 2., 4.91%08 AR HE T AN TEELH . A Panel B, A

SCIMAE 2007~2018 4 fa] F [ i A1 E#EL
_ N AR i 2 FR AR AR i iR
Al ) B R A R (TFP) M 3BE R EEEA K TFP__ Rl SRR 52t (1996) B Jr kit ok
6.649 = .i 3 /: 2(2021 i éﬂ: AN T il O i) i) A Lnwords TN EAE R N T BE S R ) R 1, R SR B
E ET%%( ) +%: A AEHi H MD&A #8358 N T4 Lnwords. MD&A A F AR T MD&A F#353 N T A RE s Sl in 1,
lo b2 mAEf N TR e DG s il Sl ) i B nwords. LSor
N N N TR BE L R B Lupatents TS LS AR R N TR RE L RGN 1, B SRR
B 4] 34
i 37 S (Lmwords ) [y 14 . 0y 0.402, P o | AR kg TR 55 A SR B
byl 22 0 0.852, LT A B AE R - *‘ — Iiﬁ\ﬁf — — —
e e e M eSS 3 Non_routine | I- T 23 Al H A FIBE R S8R, BR LA 51 T A%
MD&A # 7 A T8 i G B i) 1 A L Tobing |45 1 0/ G ST~ e B B D)
r N NP Size 5 F) 5 TRV B SRR
(Lmwords_MD&A) ¥ ] {1 Jy 0.280, AR e AR el A AT
FRUEZE R 0.674, TN Al HAFEH G E@Eiﬁ}: Leverage f{jﬁzgfffz$ T
Kk Growth A R IR
1N T8 6% B (Lnpatents ) 1 ¥ {8 T A BoardSize |3 9 2 ], IR E AT
N — v \ . WA — Dual RS B S — L, 75U RO
N\
790065, i 2y 0.357, UL W 4% £ Wb T Topl |5 KA TSR L ]
b2z i) AT 2 R K ST AH 22 25k (b A Lnallpars |V W RO 1, A 2R R4
WEZIRFIME) o b w AR K2 fhR TG
e oo 8 Panel A L1 25l T AERAT
REST 501 1 (Routine ) W Fe/IME Al e K gy | LA ] AR A TR AR [k MDSA OB A | A T e Al
(43514 0.000 F1 0.933 , 4 3 11 25 S 1051; Lﬁ@;lﬁ?i&a L%‘ﬁﬁﬂﬁkjﬁ@ﬂi&z J:FHL\?Z&E
o . ne 2008 4F 1349 27 8 14
$efie 57 871 (Non_routine ) 1) Fie/IMH 2009 1589 76 36 20
}n%ﬁﬁﬁ%”ﬁ 0.000 ﬂ] 0.670, U@ 2010 4F 2042 178 109 42
20114 2320 292 207 64
B b A m 2 0] 9 55 8l 1 B REZS # 20124 2449 363 271 90
P 2013 4 2512 483 378 106
FAEEE o 2014 % 2617 674 547 114
_ s 2015 4F 2804 965 783 154
(D) NI ERERE RN 2016 7% 3093 1237 934 204
" N 20174 3465 1656 1355 270
RIFH T N TR A5 20184 3563 1733 1516 332
2 ] o 04k _ Panel B: 245 i H iR S 1T
AL A1) 5 AT (In T FAK Bfi bl MR TREC | Rkl
words ) 1% 18 15 2 % 2 0.090 , 76 1% TFP 18106 6.649 0.904 2712 6.543 11.430
Lnwords 18106 0.402 0.852 0.000 0.000 5.509
K FEE, H(2) BN, FEM A Luwords_MD&A| 18059 0.280 0.674 0.000 0.000 4.905
~ .. Lopatents 18106 0.065 0357 0.000 0.000 5.905
A S, N T8 G (Lnwords ) Y LnAlad 4070 0.131 0.455 0.000 0.000 4312
] . s Routine 18106 0.607 0.234 0.000 0.671 0.933
MHH R BAKRAR B2 M IE . AT Now rowine | 18106 0.163 0.133 0.000 0.131 0.670
G " Tobing 18106 2643 1752 0923 2.087 10.255
BT A4 i A 3R 4 Size 18106 7.720 1303 1.946 7.663 13.223
S5 8k e ST e Age 18106 2.766 0.348 0.000 2773 4.143
Al AT BER Y- Lnwords B 5 15 Teverage 18106 0.440 0.205 0.007 0.439 0.875
PN % R TFP Grouth 18106 0.091 0.261 ~1.058 0.110 1.000
MRIEDE , S A A Boardsize | 18106 2.152 0.196 1.609 2.197 2.708
P B 3.24% (0.852%0.038) , 1E 24 5% Dudl 18106 0.234 0.424 0.000 0.000 1.000
o o Topl 18106 35.772 14932 0.290 34050 | 89.990
B FWRERER., U EGERE Lnallpats 18106 2.950 2.063 0.000 3219 10.525
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AL 4o AT 7k 2R E?

G ik %

B 7E AL A —E RIS BL T, N TR RERE A8 035 P i Al A R A 7 8 X TR — E R AN 1 &3% (1987)
A PRI AR VAR B UES o AR 00 [R5 2R S S AT SO AR — B OGRS B E K, 20185
W FNEHT,2019) o PG, BURTEE R WE 7 6 ot A i K B ) B A LA R AU AR v R R ) Al B A 7 R
CiNE0e

(DR RE

1. f5i[=115 43 DL AL 3%

A G AN T GBI A JEFEALAY , 172t A BEAS A B S BRI AR A 25 28 R ARAE FI A1 3B #0358 1 72 Ak
Ttk SE , PRI SERERIEFE T iT REAFTEAEAS Y e 0 22 [ o Sy o, A SCR A 45 43 DL FiE 25 (Propensity Score
Matching , PSM ) Z& fif PN A= PRI AR . B M, 34T TAR 3h 47 42 v A 0 T3 8 O i T 44 e A Ko 2 DAy 592 6 241 1 %) 1
2, DIASEHRY (3) v (i 4 o) A% A A DC T A b o (8 10 1 A 80 Il %) d5c 805 3 DC i Jy ¥k EA T DR T . % PSM [T i

T AT A A B, ST R 0 5% SR % S 2 X ML 22 I il 5 G 6 4 0 352 4 % (0 T 59.99%
97.9% , VE IR 5 K Z 50 728 B AR MEAL I 22 /N T 5% HA M I 45 5 23 AT Kt 5005 2542 5m )2
AN 24 S5 21 0 L1 2% 50T B 9 0 5 OB, BRSO | sl v s v e
MR AU HRIE 22 A58 TR KRR FE AT %, DR RIOR R . X UCD 5 A TFP TFP TFP_
KBRS G AN EE 390 (3) IR , 55 S AE B AR R 22y Lmeoras | 0 B O
BB ARSI A R R Rt st 0110 [ 0140"
(0.026) (0.021)
QHAIETEEMAEN e 0.101" 01T
AR SCHE— 2 T P T LS B R0 T REAZ 76 1Y P4 A L 35T 0035) | Q)
LS G 1 1 o Rl A T B R TR R LR T LRy o190l
Qb PR A BRPE LB AR Crouth 0.043) 0.053)
B (2013) AN FIBE T R (2017) LI BE 5 Jp 47 (2018) ,  oardsice tom | oo
FRATTRFH 1840 4F 22 3 R W1 T J2& 5 JF B0 By 1 % (SEA_PORT)R (g})g; (210229)
AT HAR . — AN R TS N 2 A R R AT RE R X A B o 0,006 0,004
R BRI 7R 2 432 5 0 B 9 254 i M 10 72 R b 20 ooy | ooy
AL TS R AT P A P . FUUA Al Ak 1 1840 | oo | oo
2 A O T R 11 B S SEA_PORT 1, WK 0. i Comtan | oo | 40| s
T AR SR AR 2 ol — 455 J2 T ) TR KR T R 12 g P gy —Jd L Yoo e e
ERBER WAL R . I, AR BB AR (2014) T Po | Ve Yos Yos
TR RO AL T 5, e AR 2 BR A T A RO HR R ) ey 000 e o

HL AR B e A S 251 Sk 11 e E 32 R -5 T il g e ek RO BIIRORTE 1% 5% 10% K7 F i
TR LRI AR AR T B L B RO T O Ak A IR IR L s 0% AE |

TR RERAR KR P27, G 2 R T REE AR BE T X Ay $HIB e

P AE FERCR AR o [RLIE , 1840 4 2 335 31 A 01 il T A 3 T S 15 A4 TATF@BLE

VLB R 11 f 5 REAR T -1 AR 2Bk T80 B A AR 11 SR B0 2 . LA O
T f T ELAR i A AR DG A S5 AR SCR ] SEA_PORT Fik Liords TP
- AR e RO TR R R A0 T BCRE F1 AR B e e serokpanr |
(SEA_PORTXLoAD 1k THAS . 5340 ZEFNABR A E 8 TN fsmmented_Lnwords 2)830352)
A3 GDP DLk B 3k 1 28 0% & K- B2 o 3 4 ok B B i/ —3fe o 0842 | 2882
fli1h 77 35 (2SLS) Ay A 25 51, 58 — B Be Wl 3 25 R R, TR AR & T (0;1‘;6) (°'Y3:S°>
(SEA_PORTXLnAI) Y 8] 3 22 B0 M 0.024, 78 1% K F 3% o 1L 4h, Ind Yos Yes
Cragg-Donald Wald F 45311 W] 5 T Stock—Yogo 55 T HLAZ Ik 4 5 1 1 o - e
FE, CE IR AN A 55 T B AR 5 W] 81, Anderson LM K 4 . 3% $5 44 Observations 13715 13715
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K% 32 4 R
2024 % % 2 M

CTHARE YU R B I AR B, DR R AE 7R U R 1), T 5 A ok AR A i B B i e g o 58
T Be A 25 5 B OR  Instrumented_Lnwords W 18] 15 22 55 5 2 4 1F o 1245 PRI EDGIEAS SCHYBIF 5 4518 2 Fafd

3. #F PSM-DID 943

AR 2R TR R i 3 Jie IR (2016-2020 48 ) ) i 4 A% 7 M0 B BB % B4 S o A AR S, R )
PSM-DID J5 ¥ 22 fift N T8 G5 Al A= 77 2 i AR R TR, 2016 4F e [ Tolk FME 2 A6 5 0 B I8k & il 2 1Y
CRYRE i 3 & SR (2016-2020 4F ) )46t A7 250 AT A Y B 00" 8 AR % AV IS D] b o 8 o B A
Bl 1 S B BE A Y, S T e S i Aol B AN T BE R AR B AL T R SRR [ . DID AR Qi
BI(4) Frw

&

TFP,, =B, + B Treat, % Post, +yControls,, + year + ind + pro+ &, (4)

CRRE ] 3 A SR AL (2016-2020 4F ) ) SO 4 2], S AE Sl m R BEHLUR 5 TolbHLas A i 2s 34 v T
T2 A B i AN S F 5L B R RE AR L . il R BT TR L B AL VAR SR A 5 L Trear S 1, R
Pl AR YA X B, %E S Trear 9 0 16 BB SCHEARAT T e 3 4F A REAS Biodl 11 D D 3sC R , K BOR SCFa A iy
HIREAAE S Post=0 , B ST A J AR AS 32 S Post=1o  H1 TR g i) 147 Ml [ 22 58007 imd R B 78] 26 580007
year , R W AN FEFE ] Trear 1 Post HE A0S 5, 35 il 2% & Controls B 1 5E [R) Al SCHT iR — 2. i JH PSM-DID J5 ¥ i,
T SRR I R UL AR B Trear XSRS (4) A 928 il 22 B UEAT Logit 81 V2313800057 i) 45 Z0EL , AR 498 05 1) 45 (1 5 422 30T A Al
VB Ay 52 56 2H A Ml B8 T RS Al 32 T e R B2 b/ AN ) Al =22 [ 1) R e P 22 5, G2 e DID Al T FAY i 22 0 AR
Y (4) H A9 1 72 1A DA DR C B AR AE , (] 1= 1A T Y Je SR DR E 7 VA ATV E . B PR A S0 25 2R s, 56
6 LR X R A Ml R AR A AR v SR 4 XD T 53.5%~95.0% , DL TC I R 22 Wb A8tk (¥ b o A Dt 22 35 /N F 5% L.
G 30 P9 45 R A 15 248 S5 50 4L R IR A 1) R B0TE 0 2 2 S ) DA i3, 10 T 5 6 2 AR 0T 2 ) R A 2 S A ) T 8%
RFEFE AT R L VCRCASOR R o 7 R AR AT S5 36 2 RS R Al A R E 22 e S L SR T DR IE 5 9 A A7 ]

VT, FE S5 R 56 5 pros, R PSM i J& , Trearx Post BY [ U3 25 %4351 24 0.065 Fl k5 ATH f REBE
EREETE S

0.088, 341\ & M IE , 1245 F 3R WITE 22 i o9 AR P nDBUS N T8 RE 4 i Al A 7= R 1) i) P)

MRS AR R R AR . At ?}g PS“;';'D
4- E{'&AI %J ﬁg #IE:I' *’%E"]*& Eﬁ TreatXPost %%6350) (()00(?382;
AEH B MD&A 43 R 38 22 B AT B9 N 25 G F 155, 2019) , Ho R T4 4356 | 44107

Constant 0.208) 0.199)

S 2 R 2 AL I 55 R L RV B A B B 26 B R TR DL B o T e
BRI Bl e T A TR R B RHE . I, A SO — R ity —de Yo ] Yo

Year Yes Yes

F A4 MD&A 873 i N T RE S B 1) e 1 #8) SR 2 (Lnwords_MD&A ) T 37 Pro Yoo Yoo

Observations 13585 5554

i A N TR RE, NS5 R A3 6 BB (1) (2) Frzs , IASE G AS B AT, AT _Adiusted R [ 052 [ 0528

B fiE (Lowords_MD&A ) 1) [11 V3 22 %5y k6 ARALRRBROLE
N . p 5 = (1) 2 (©) ) @) (6)
9179 0.100 10049, B97E 19K L8 ey | gt it s 2 e 6 2 6 s 2
e T2 4k o T TFP TFP TFP TFP TFP TFP
LG R RV SR G5 RTS8
’ Lneords M| 01097 0.049™
Srw AOrds._. (0.017) (0.018)
. . s e 0.349™ 0.157"
BT IE— UL A R AR Lnpatents (0.023) (0.019)
i ARSI T B AR Lt v o
i EE g AN TR 6.483" 4317 6.484 43747 6.433" 4105
s % /L‘\ ‘%3 % Constant
- o o ) (0.085) 0.211) (0.086) (0.205) (0.085) (0.229)
He :‘5‘ ﬁFIJ 3& =0 j]ﬂ 1 E@ EI 71? X‘T ﬁ (Ll’l- Controls No Yes No Yes No Yes
2 = 2] Ind Yes Yes Yes Yes Yes Yes
patents ) E%ﬁfggﬁﬂki% HE ’ IE] UEI Year Yes Yes Yes Yes Yes Yes
gé:% ﬁn i":{ 6 E,‘J ﬁu ( 3 ) ﬂ] (4 ) }Ej?i—\‘ , j:”] /\ Pro : Yes Yes Yes Yes Yes Yes
) Observations 18059 18059 18106 18106 4070 4070
W AR B ET IS, AN T8 68 (Lopatents) — Adjusted | 0.308 0.505 0322 0.508 0333 0.534
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AT AR Ao AT 4R 5 oak k3 F 2
% ik %
B 181 Z £ 5300 Ry 0.349 F10.157 , BI7E 1% KV F 3% 45 SRR AU T 251841 98 AT

TIAN AR SO TR ER AR B 2017 4E R0 2018 4F F T 20w O AREE TS AU , AN TR REIA I A B L A5
TR LU TN TR REAR DG IR G T SR b T A W) S AR AT N T R AR TS A 1 3 AR XT
$(LnAlad ) T8 BE Al A T BEZKSF® . mIEZE RS2 6 951 (5) M3 (6) firzs , A 6l 28 s A fe , A T3
fiE (LnAlad ) 19 1A 25055 518 0.294 F10.133, 339 5 350 1F , AR SCHOWF 98 251845 B 1 — 25 RS,

() N L& g4 P S ML HIFR R

N T Be A AR 5 M H G 55 8l i O BT B A xR 0 AR 5 52 157 8h i o7 B EAME AT, B
il 23 38 2o B IR H IR HL BB 55 3 1 i RR K, 48w xdd E H B R B e 55 3 ) I R R I O RN R RE R A2
BN . FATS % EARFE JE (1986) 28 ML i) v A B4 Ny A 8D | 61 55 By ) 1 B 45 44 VAT RS ) AL T B AR 2R 47 SIEIE
Rl o OB 4z N R WAL A BT b (T BEAF 2019 ; SR FE 2= @A , 2020 5 FEAA A, 20205 = 4555,
2021) . HARGFFRAIALT

TFP,, =v,+v,Al, +v.Controls,, + year +ind + pro + &, (5)
Labor,, =8, +6,Al;,+8,Controls,, + year + ind + pro + &, (6)
TFP,,=0,+0,Al,, +6,Labor,, +6.Controls,, + year +ind +pro + &, (7)

b, Labor 94155 8 J1 645 , 276 BARFAE (2003 ) , G045 H RUARHLRE 55 8l 1 (Routine ) FIAR ML =i 15 RE 57 8h
71 (Non_routine ) , He f i AR EL RE 55 3 T3 2R A2 7 Mk 55 T S AW 55 B3 e Bk DA Aol 5% TN B 6, A
WL £ RE 55 3 1 R FHBOR AR e N B 80k B A B3 T AN ™ AL N TR RE G b, TN T3 R G B 1)

WA (Lnwords ) i it o & ABEHLIR2ZEI0, year .ind Fl pro 43 AR AF ET ALK L %7 Rkt
[i1 7 5O AT Ml 1 A 50 RNy [ R B8N o 45 il A 5 Controls 1% Pancl A:}\T%?ﬁﬁi‘gﬁ?ﬁﬁﬁ%iﬂﬁ%%ﬁ
AR SOk — 3. B (5) b AT B R By ST T AT R AR 2 T e 7
XAl A 7 R RN . BT (6) T AT ZR B e TN TR g vonds 00387 [ 00317 [ 0.027
HOR Rl R R5 8 ) ORHLGE R 97 80 0 R B AR RS —— i
B ) MO . BT B AT, BB Bk s MU B R 95 8 ) e 006
[, T AT R85 0, B T R AR T il 3 M H comient o210 | 0079 | 022
S5 H) s MBI B R AR A LR R B B WO AT RS, o o T e T
SN TE BB T B AR B T Al Xl ML R 5 3 ) — e e e
Ko BB (7)FEBUL(S) W BER LN T 4l 95 50 91 4657 Labor, . Oenatons | 1106 |_To106_ 15106
i} AT 1) 22850 0, Fe s N T2 REXb Al AR 7= 23R () B 808, 1M} Labor 1) Sobel 10370
T 0,375 ) AL R IRI 95 3 1 % ol A P R 1 B L) 0
A1 0 R A £ 76 2 ] UL 45 SR I 96 7 P o 67 19 Panel A %1 TR0 A I 25.241%

Panel B: A T3 AE-54F % M $AE 05 8 01 1 B4
1) 2 G)

(D) s, AT R F D Tl 697 20eR , BN TR REXS 4

M2 PR BN 7 0.038 0 72 7 1 Panel A 91 (2) %2, A T80 — e
WA T Al B ML 25 3 0 R BT R 1 0015|0005 | (0014
BLATHEAESS 377 . %67 10 Panel A 91 (3) 1, Lnwords () R A 5 e ,“ | ous)
i, Routine ) B B0, 36— %t A1 4037 6 47K, 1 Sobel comant 00| oo | (0o
Ko 36 A Goodman K 367581 , 3843 ¥R A R0RE A7 7E L P A 280 11 He 91y Lo e B
28.241% , 5 Uk T N T8 g 1 B A A lb w5 B+ 58 57 30 1 M 42 ;a z: i: i:
FEAMV 2R P23 CR . R B, 26 7 19 Panel B 7=, 31 (2) H? Lnwords 11 Observations 18106 | 18106 18106
A R B 5 O0TE, A TR R B4R T it fe iy —Ddied B L0500 L 0260 L 0907
FREF B T TR, 51 (3) 5 Lnwords 1 22 50 2% 4 1F , Non_routine EZZZ:Z::; 2:223:
M) 2805 2 1E , B4 Sobel 482 36 Fl1 Goodman A8 56 150 , 843 H 47 %% AR 5 17.513%
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KB RHERY
2024 # % 2

BEAFAE AL W% 17.513% ST R i 15 Gl AR o AL HE R 80 A0 TR A I T 2
P,

B HE—BHR

IRE I BN TR Re R AR b 0w IR L B 55 3l R AR Ak A AR R B RE 57 3l ) I ELANRON
P Al A PR R . B Bl = B A A T N A BRI 255 Bl ORI TR BRAS R ATk DL K b
DXCRRAE S5 7 AR TE B 35 25 5, AR IR 0 R0 17 N T AR 9 A 7 3R 3000 A S B 19 ol A7l 1 i DX v i) AN ) 3
Mo TN ARSCGERFEEE T N TR LA (A 1 52

(=)l & Bt 3 4

N TRy A 7= 2280 A AT Al AR AT Al 2Z (8] AT REAEAE 25 5 0 SR EAT VAR Lb , BT Ak AE A
AT BURN BRI I e, X BUN BOR Y51 2 B A 4T3 1. eoh A BRI AR T TR 58 I e N T BEHOR
AT RS, 2R N TR REROR W S o A A, X w7l 58 & R M AA oK o B A
i B R 4 R R T g g KRS KRR DRI A il T A RE ) i N T e ) EAMAE R DA AN T
BREMYAE = AN o BT U, FRATAR S SEBREa i@ 8 Al 3l 23R A Ak AR A Al . R 8 A1)
F15 (2) " Linwords (1) 815 Z2 5035 82 35 0 1E , (HAR FL AR A Al , A A 19 Lnwords 8115 22 500 B 8K, 28 /h
Bootstrap 7% 1000 X 75 21| 9 28 [] [0] 15 22 %5 22 55 19 28 56 p {4 0.000 , 3X 1IE S T Lnwords P10 3 07E E A 4l Ak
FEA Az B B B2, DRSS RRUT, N TR Rt EA ol FaE E A il ) 4 238 R R G 1
T, e B A Al S THE R B

BF 2 GrHL, VR 2 A TIT 0K HOGEE R 2 A A, il 3k 5 1 04 07 =2, SR PR ZRAS WO J7 1 % 7
WEERE LA R A (Bi-H5,2012) 7 M4l (1957 21y ) 12 B 45 14 T 10 6 F 4 18 A 2 78 ) 82 5 LA R Al T I 38 v
1Y) 57 Bl 73 I8 8 JAS IS A ol e 5k 5 B D AT LT PR b S SR R e B RE 55 B 0 4 T, 52 Y B ) A A
PRSI FR o PR, AR SRR AR R 43 SR B AR T8 IE 0 Aol AR B AR T I W Aol o FRATT DN 5 1T i S AR TR I
— 5 T, 5 I WA 52 5 T A B9 SCAR PR 285 v A 39 A SOpe) a9 N T2 i ) e g S ), D) 55 S B R BRI 5 o —
D7 T 25 T W A 8 TF B AL B AE BRI 55l st AL 38 AR R i A R, e
FRTUIFNE . A SCS FRIRAE (2020) P80 08 3 AR DI . 5 Al 26 XS 4F VR —4F S HT PR 4F N &k A i
FARBLIE W W) 5 SCAFAR BT A, 75 WA JE ARBTG5 2R an 2k 8 1941 (3) #1451 (4) i 7 |, Ln-
words 1) A1 22 55035 5 350 GF  (EAH L AR AR T IE W 4l , 52 AR BI04 4\l 9 Lnwords 1A R 50 3K, 28
Bootstrap % 1000 X 15 21| (1% 28 ] [1] 5 52 022 5 (19 4255 p {64 0.000, 3X §iE5E T Lnwords 17115 7 3L 2 A B 51 4
Mp FRAE AR B IFG Alb 2 [ B g 22 5 . DA G5 R ERT BOR AT A B T 00 W A v N TR Re R 2R
P

55 2 TR B R Al & 45N TR BB AR 77 RN i B4 b 5 5% T2 (A1 A9 55 3 4 i 7 — e B I

PRI T A i o5 s IR BERE R . N T fe k8 b FRE R
Sy > N > 4 (1) (2) (3) 4) 5) (6) (7 (8)
PO B MR T Ao BEARBUIAT | gy e [ s kom s imis [ i ok m e
BOBA MR, EsSRE T g e I BT DR RS S
Bh 85 53 TR 8% R R sl L |00767[0.0367[ 0.0537 | 0.0397 | 0026 | 0043|0061 | 0.025
; NN o * 10029 0.013)| 0015 | 0.016) | 0.018) | (0019 |©.021)| 0.020)
Ml 45 5 T AT KU AL 2 AT 88 B9 390 H (] Constany | ¥434 (46577 35737 [ 14247 [ 40017 4687 (45757 3,995
A 2014) . A, N TR BER R T oIt 0.295) [ (0.245) | (0.574) | 0.200) | 0.335) | (0.214) [(0.299)| (0.154)
. . .. .. N Controls Yes Yes Yes Yes Yes Yes Yes Yes
g iﬁ Jj J/L\ﬂk 1)%] %Z_{ ad ZjJ jj & HE é|j:|: 1:1\] jﬂ Hﬁﬁ 5{‘5{ Ind Yes Yes Yes Yes Yes Yes Yes Yes
oy e PR N Year Yes Yes Yes Yes Yes Yes Yes Yes
j:iEé ﬂ /‘:E F Qﬁ % © E 97 Kj‘] jj ﬁ HE ﬂgj % Jj; ﬁ Ij:z YZS YZS Yes Yes Yes Yes Yes Y:s
ol 5 5T 2 ) 4 B 1 5 B i Obs:ervationj 7773 | 10333 | 2369 | 15737 | 3659 4490 | 9282 | 8824
i Adjusted R2[ 0559 | 0.461 | 0.530 | 0513 | 0.563 0483 | 0499 | 0.533
BHBWREMIIILES R TIRMCARWZF 2%ke | 000" 0.000" 0.012" 0.000"
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AL A f e AT R 5t ok A E?
%k F
SOREE , 51T AR 9 22 HE s A il 7E 55 515 07 45 ey 18] sl 8w v 1 65 O Fg BEL T, DA T B TV A R0 9%
N TR RE I A 77 3N o A SCHE— 2D AR Al Y 45 2 5 K A 3 97 sh el (R 55 shifein W e ) R 0 AEA .
M5 R AR 8 Y (5) FF (6) FIrzn o KAz i 57 i B FEAR 1, Lnwords 1 101 R B0 W35, iR &R
1 57 BRI A AEAS T, Linwords 1 B R AR 0 1E . DL RS HRERB, 4 & 57 sh OR3P A7 B 4l S
RS 57 ) ) HCRRZE I, S 10T A b R 4 N TR RE X Al A 7 A i R AR ™

A FREE R FE A N T8 RE H AR A8 FH D 5% T & 45 B A FH IR R 25 2000 o AR A =5 By BR3E (Upper Echelons
Theory ) , B AT H A 5 10 # = v] BEXT Q157 B A A s A0, I AEAE HEOR LK M R 25045 T Ak A1 5 5
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The Welfare Analysis of Platform Operators Mergers: Market Positioning and Account Interoperability
Sun Zhen, Xu Xinzhen and Wang Yong
(Institute of Economics, School of Social Sciences, Tsinghua University)

Abstract: Operator mergers are a common pathway for platform development and a target of platform regulation. There is currently a lack of re-
search on post—merger business strategies among platforms, making it difficult to establish an effective framework for welfare analysis. This study inno-
vatively employs the Salop model to examine two primary strategies pursued by platform operators following mergers: market positioning and account
interoperability. The aim is to assess their impact on price levels and user welfare and provide evaluative criteria for regulators. Our findings show
that platform operators opt for increased differentiation between internal markets after a merger to reduce competition and boost profit margins, leading
to a decline in user welfare; but allowing account interoperability following a merger is beneficial to user welfare. Crucially, changes in price levels af-
ter a merger can serve as a criterion for evaluating the impact of platform mergers on user welfare. We also show that relative to improvements in net-
work externality, cost reduction brought about by economies of scale is a more critical factor in enhancing user welfare. In the final part, we employ
daily price data for homogeneous products sold before and after the merger between JD.com and Yihaodian to conduct an empirical test of our theoreti-
cal model. Our findings provide important policy tools for regulation of platform operator concentration based on their business strategies and price lev-
els.

Keywords: platform economy; business operator concentration; market positioning; interoperability; platform regulation
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How Does Artificial Intelligence Improve Firm Productivity?

Based on the Perspective of Labor Skill Structure Adjustment
Yao Jiaquan', Zhang Kunpeng', Guo Lipeng’ and Feng Xu'
(a. School of Management, Jinan University; b. School of Accounting, Shanghai Lixin University of Accounting and Finance;
c. Jincheng Finance Bureau; d. College of Management and Economics, Tianjin University)

Abstract: Artificial intelligence (Al) is of great importance for achieving high—quality economic development. Existing studies have most-
ly focused on the impact of Al on the macro—economy. This paper examines how Al affects production efficiency and labor skill structure at
the firm level. We use machine learning methods to create an Al dictionary. With the Al dictionary, we analyze the textual data of annual re-
ports and patents of listed companies, and construct Al proxies at the firm level. The results show that Al significantly increases the productiv-
ity of Chinese listed firms, and this finding is still valid after a series of robustness tests. In terms of mechanism, Al improves firms’ produc-
tivity by enabling firms to reduce the demand for conventional low—skilled labor and increase the demand for unconventional high—skilled la-
bor, which reflects the labor skill structure adjustment. Heterogeneity analysis shows that firm—level factors such as the nature of property
rights, talent acquisition methods, labor security, and governance structure affect the productivity effects of Al. In addition, the industry and re-
gional level factors in which firms are located also influence the productivity effects of Al. Finally, we find that Al improves firm value. This
paper deepens the cognition and understanding of the role of Al in the production process at firm—level, and gives recommendations to pro-
mote the development of artificial intelligence technology for firms.

Keywords: artificial intelligence; firm productivity; labor skill structure adjustment; machine learning; artificial intelligence dictionary

-133-



How Does Artificial Intelligence Improve Firm Productivity?
Based on the Perspective of Labor Skill Structure Adjustment

Yao Jiaquan', Zhang Kunpeng', Guo Lipeng’ and Feng Xu'
(a. School of Management, Jinan University; b. School of Accounting, Shanghai Lixin University of Accounting and
Finance; c. Jincheng Finance Bureau; d. College of Management and Economics, Tianjin University)

Summary: Artificial intelligence (Al) technology has developed rapidly in recent years, becoming a pivotal driv-
ing force in the advancement of science and technology, the optimization and upgradation of industrial structures, and
the overall boost in productivity. Most studies have focused on the macroeconomic impact of Al. However, the extent
to which AI can improve productivity at the micro—enterprise level and how to adjust the labor skill structure of the
enterprise to better leverage the efficiency improvement of Al technology remain unclear. This paper examines how
micro—enterprises in China can adjust their labor skill structure in response to Al and investigates the impact of Al
on productivity at the enterprise level.

This study uses machine learning techniques to develop an Al dictionary. We analyze textual data from the annu-
al reports and patents of Chinese A—share listed companies on the Shanghai and Shenzhen stock exchanges to estab-
lish firm—level Al proxies. Our empirical findings reveal that Al significantly improves the productivity of Chinese
listed companies. This result remains consistent when we conduct a series of robustness tests, including propensity
score matching, instrumental variable methods, "intelligent transformation of key industries" as a quasi—natural experi-
ment, and alternative main Al indicators. In terms of mechanisms, Al enhances firm productivity by reducing the
need for conventional low—skilled labor and elevating the demand for unconventional high—skilled labor. This reflects
the adjustment of firms” labor skill structure. Further, this paper investigates how Al impacts firm productivity in dif-
ferent firms, industries, and regions. The heterogeneity analysis indicates that firm—specific factors, such as property
rights, talent acquisition methods, labor protection, and governance structures, exert significant impacts on the produc-
tivity effects of Al. In addition, industry—and region—specific factors influence the productivity effects of Al. Finally,
this paper further examines the impact of Al on firm value and finds that Al can significantly improve firm value.

This paper proposes the following policy implications for micro—enterprises. First, enterprises should be encour-
aged to staunchly establish a strategic direction on intelligence. Second, enterprises should optimize their governance
structures to adapt to technological changes. Third, enterprises should be supported to swiftly adjust their labor skill
structure using diverse methods. Fourth, enterprises should be supervised to maintain robust labor protection stan-
dards. Finally, directives for the intelligent transformation of private enterprises should be strengthened.

Our study contributes to the literature in the following ways. First, this study develops an Al dictionary through
textual analysis by using machine learning techniques and establishes firm—level Al proxies, thereby providing an ef-
fective tool and metrics for future research on firm—level Al Second, focusing on the micro—enterprise level, this pa-
per examines the impact of Al on firm productivity and investigates the crucial role of adjusting the labor skill struc-
ture. At the practical level, this paper enhances the cognition and understanding of Al’s role in the micro—enterprise
production process. In addition, it offers insights to enterprises on how to adjust the labor skill structure to effectively
improve the productivity effects of Al. Furthermore, this paper proposes policy implications for effectively harnessing
the benefits of Al technology at both enterprise and policy levels to enhance the total factor productivity of enterpris-
es.

Keywords: artificial intelligence; firm productivity; labor skill structure adjustment; machine learning; artificial
intelligence dictionary

JEL Classification: D24, M12, 030
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