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LEV 0.5832%** 0.7229%**

O.11) (10.32)
_cons 5.9637 7.0222

97.77) (106.71)

A b/ ] 2K il Eickil

LE 24741 24741
T IER? 0.33 0.34

T ek R R RIRIRTE 1% 5% 10%/KF EREEE, 555 A D Alk SRR (e Ak 1 X B 1 )
K5 t . PLR&RF.

(=) WAEMERE

L. TREAZEE

EIRTERT SCHIWE A, AR SC O AEARZY Hpoin N &R e] RS MR il 4 B30 A P 2R (1 s il AR 5
PR Al ARy ] 5 O, AEATIAA ARSI A B El s ) R AR AT RE . B0, SRR
[k AT BE A B A 5 I S AL N, 20 = 2 DR AR B 7R B i 2 N TR R LR H
U A SRAFAEFL B AT Re S I A B3R AR P R I R ZR AN B . TR, RSOl i T R AR &k,
B — LR R T R REAFEAE I N AR 1 1) R

H A7 $ - 2 pr At i FH TR AR SR R SRk, SRS (2019) A I 8 B
1984 44 A [ E G B AN E 5 A ISRl 5 b — 04 [ HL RN B 5 401 28 HL I
PEAHbIX B R e fa 2 ) T AR &, BfJE=iEss (2021) fEEAEESE (2019) WAL -5
ST P S I T S R AR, LA B 1984 RS- T R NI e R AR 2 ) S i I — Wi A
LI b N B A8 e U Sy 4 A B A A FE P I T AR o N TR RER AR R B~ 2 B 4
W EERRZEEOR, B B TR SR T AT A CELRE S AR (2019)
FEESE (2020 W THEASHA T, SHAMVATER T 1984 415 HE R AR Post1984 5
A B E X NEL Lnternet [AZRIUEN T RZE. —J7H, WHARSE—E
FRFE sz B LAl s it i e A R RS, 2019), 1 N TR ReAE B -4 5 A3
HEMRBEHA, BRI SR T FLIR N AR i, Rt A b BT 78 b dek A3 R R e
JEFRE RS TESEFIFE BE 52 m Al N TR REQUHT B2 FE T, W A 2. S — T
T, WR B T8 IR ASR LB S R S5 A S b 5, A& BEEAER TSN ESEE LI
DRI ma AV PR R AR P 38, T MR SR A . ST TIT 1984 4 IS Fi, o) 450 B8 4k T 4K
P, ToVE ELAEAE N AR s 1) T B AR B AR AR B AT v 2o, R [ SRR (1)
7 P R T DA R ) 1) R (B R, 2019), W 2N [F)4F 453 () ELIDE I A J P A AE 1
AR R, RS (2019), ®IFES (2021). #% (20200 %392% 7 Nunn and
Qian (2014) XF1X— jal @R AL F770:12, 5] N—NBE I TE] AR 1 AR B A S 228 e 00K A4) 3 T
R TEAE, RS LRI, SV ERT 1984 FHEH S 2 E Post1984 5 | —4
4= [ BB LKL Linternet (3R IIE N T AR R, AR L, ZEnFRNERE T
ANTR] XA N R e R RV o A 4 (R AR PR AR FE N LR R R R 0« M 3R A1 FE 40 Ar, 7458
BB AR T, AT A T ZES T 1984 4EHF R8RS b —4F 4 [ ELIBE M %
[1IAZ e T RE W 3 4 b 2 T B AR R (1 HEA 1 2R

12 Nunn and Qian (2014) 7T 1 S EAR G HR IS 52 4% B SR (K520, AERT T b FH SR /N 22 7
(3 i — SR AT — A [ 5K 2 52 5% R 1 B A8 R0 ) 52 SR A O TR AR 8
9



ISR SEAEE AR, A SOMIZ O RS & AL 4T Durbin—Wu—Hausman 4%, LA
OP-TFP Al LP-TFP 4y Hil/E N iR A ik, DWH it &4 58 276.58 1 290.68, P {H¥H
0, ULBH ALFASEAEIENAPER . R 6 k75 T TEZENHMERIALR. HApE (D 3]
NE—MBRIEZ R, 28 (2). (3) FIAE ZHEEHSGER. 8 (D JSRER,
Post1984*L.Internet [ REUTE 1%/KF LR FANIE, IiF T T HEAEENMHE SR E .
Kleibergen-Paap rk LM 4 i1 & o, i 35 45 48 T 2 AR &R 54 2 (1 iR 15 , Cragg-Donald Wald
F G184 56.632, @ KT Stock-Yogo 55 T EAFE I F K5 10% 2 2 MK F EilE 7
18 16.38, FLIE4a55 T ELBMEE. 5 (2). (3) FIERER, Al ZRBEZENIE, W
AL BB AE R N AV S AR BT

* 6 THABFEMINSE R

(M @ ©)
Al OP-TFP LP-TFP
Al 0.7608*** 0.8073***
(3.69) (3.70)
Post1984*L.Internet 0.0004***
3.71)
P AL B i Etil i
A b/ ] AR i Etil i
FEA Y 21442 21442 21442
Kleibergen-Paap rk 13.894** 13.894 **
LM statistic
Cragg-Donald Wald 56.632 56.632
F statistic
Stock-Yogo [16.38]

VE: RS ONTE 10%00 22 K E L Stock-Yogo 53 T EAS R F R il FLE .
2.5% GMM
BT R 2w AT RIE R ARETF AR, AFH RS GMM AL AT
TEER I RafETE. £ 7 RS E SRR, AR (2) 4iitE M Hansen Siit B AT 0.1, #£
B9 2 GMM A 2644 AT &5 R B, Rl T 2B R A RN T IR 2 5, AL &
BAIRIE 1%KF LR, frcagsniafd.
#£7 R4 GMM fiiit

(1) 2)
OP-TFP LP-TFP
L. TFP_OP 0.9014 %%
(96.04)
L. TFP_LP 0.9116%**
(129.49)
Al 0.0004 %% 0.0007%**
(6.31) (9.47)
P A = | i
AR | i
FEASL 19715 19715
AR(1) 0.000 0.000
AR(2) 0.358 0.585
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Hansen 0.209 0.255

3.Heckman P51 5015

M T BERIHNE 5 AL ) A R AR R (AN R IBRIZ AR K, 38 W] REAFAEAE A 1 4%
TR e N AETE RS — 5T, AR A A B s 1 Ak W] e SE A v T T R N A RE B
WriEsh, 7, FEERE 2 T OREBCE N LR RERH R AR AS B vE R W] BE
Pho B, ANSHETE (2016) KIWFF, fiH Heckman WML 0m i M .
V- AR AR A T AR N T BEGUBIE S BREA ) AL Dummy BRAEA 1, 1A MAZAFEEA
THRREL R ER 0, WiZZEIRME N 0. Heckman PiAE B HA A 41T -

Pr(Al.Dummy = 1) = ®(yZ;;) = By + B1Rearch;_, + Y. BrControls;; + 8; + ¢ + & (3)

TFP; = Bo + B1Al; + pok (YZ;) + X B Controls;, + 8; + @, + ;¢ (4)

X 3 A BIEBITE, MREAEIIN T AR BN G B0 BUE F 5 —
(L.Research), JfHHFEFEM . ILE BN . £ 8 (1), (2) Al REIR, WOK/RETHEE
FRHN AL 2B R, WIHEH MG, ANTE B EITI AR AL i 2B R4
PR ISR THE

IbAh, S S (20200 AT, ASCEMHRSFERE, @l 4 g N T e %
5% N TR e L A WY LR AS 2 8] ORRAE 22 S HEAT (1 20 M, DA E e 56 ) R ] o 3%
855 (3). (O FEREIR, Al REBEZNIE, WUIEARNHEAZ MPFIEERE, A
TR BIB I RERS TR T Ak ) R A 7 A

7 8 Heckman P71 ARE P77 [l U 25 3R

(1) @) (3) )
OP-TFP LP-TFP OP-TFP LP-TFP
Al 0.0015* 0.0018* 0.0007** 0.0012%**
(1.68) (1.75) (2.04) (2.70)
P AL B et et Etil il
A/ [ 5E RN Etidl Etidl el F il
R
L.Research 0.4484 %+ 0.4484 %+
(32.55) (32.55)
P A Eetidl i
A/ [ 5E RN Eetidl Etil
WORRHET LR
Lambda -1.0025%** -1.2687%**
(-22.04) (-23.98)
FEAZL 21313 21313 20746 20746

(=) FfErEmis

LN T8 RER T B4R bR

B ST 7E o 32 A YN T A amli s SRR AMSE PRI A 9 N T8 e BB A
MR, BRI R BT AR TR RE L AR REY R T IRBIVER . R
&, FNERENCATRE SRR > A AR A N T REL A, PRIHASCE e D N T AL A
WRIEE, AN TR RESRIAIL A i 3 AR5 B R R 2 0 N T REL A, It
AECEILN AL 2. R (D FIERER, ROBBERENREZENIE, HARMEAHT
wr, USSR ARAE, B4R N R BNE R S RIAZ O N TR RE MR Aol 4 B A P R R
THEM, e T s AN TR H.
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ARSI 5T AL BT AT RS Al A R AR P AR, DR A R ofE [ U s
LRI R HAE . L iR @ s, ASCH— B3 LA AT HEda R N TR Re a0
TR B HO L SN TE BRI AT, B HALN AL 3. BbAh, ASCEEAERIAEH] -
2 R 245 B I S AT R LA R 5 R FR 5 RUA & RSB B 9 N T RE AT Y
M AR S 1 CIRBO LA G TS TR AR SR R LA B sy PRIEASORs B
2 A HAE N TR AU LM SRR IC N AL 4. R 95 (2). (3) FI4i &R,
BN TR BECIHTRIR G REWIEEVIE, HORBUK LR 4 B KA & (3T H
FEFEMEMR 3 4%

®O BN T BECIF T REIEbr

(€] (2) 3)
OP-TFP OP-TFP OP-TFP
O N TR LR TRATFHEE &R AR Ve
Al 2 0.0012%*
(2.14)
AL 3 0.0007*
(1.81)
Al 4 0.0025%**
(2.62)
P A il il il
A b/ A A ] 5 K il P il
FEASL 24741 24741 24741
5 R? 0.33 0.33 0.33

2R REFEAS

BT R B AT I BOR M2 GERF R, Al i A RN 38 RE B TE s L AT RE
HHEWMHAEZES, FASHERES (2021 HIFFFITE, SIBRATE Y BT b
WAFREASE . Boh, FRBSN A AREIRYE, AXSHIRE T (2005) KBTI,
KA 7 LA G, #E— PR AR AR . R 10 28 (1D, (2) FIFRER,
NILEREBIHRIR RBIREZNIE, A,

Ve 2B S B R BOR, IR AR S R T B A B RN T RE BT
Wale NHE— DG MRIEME R T BEAFAE AR B 1R, AR SEARIA (2017) BB TLTT
%, HIRELREG-IME. %1058 (3) FISRER, Al REEZEANIE, 46
HISC Heckman W ARERIAZE R, W MIERSHIER IR )G, 45T R% 1.

R 10 HIERFFERA

(€] 2 (3)
OP-TFP OP-TFP OP-TFP
bR BT A BRI Al 52 b 2 A
Al 0.0008** 0.0008** 0.0006*
(2.18) (2.29) (1.82)
i A P el Fs il
A b/ ] 5 28K P el Fs il
FEASL 20308 24075 1255
HE 5 R? 0.34 0.33 0.49
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UYL o B

I IR T, AR IAE A SR RE NS B N T B GRS SR T TR AE AR B4,
AV N TR Re ARG SR A B AR PR R LR AT A 2 IR 2, A0 SR
AN TT 2 I PR R B4 A A S B AR FRAE B =N RE AT v e

1R R 2R

NERG IR IR, A KZ F850F WW SR BRI R B 20 . KZ fi7
B B Kaplan etal. (1997) [FEAR, H5ARIF:

KZ =KZ1+KZ2+KZ3+KZ4+KZ5 (5)

Horb KZ1 —KZ5 43 B3 IS i /AEVLS R 7= . B RN 3= . LR /4
WIBBEFA . B AR AR Q R BT R AL BN 2. WW 55 B4 Whited et al.
(2006) MEAR, THEAKXUWT:

WW = —0.091 * CF — 0.062 * DivPos + 0.021 * Lev — 0.044 * Size + 0.102 * ISG
—0.035 * SG (6)

HH CF. DivPos. Lev. Size. ISG fil SG 73 la A I & 5 B 5= R 275
4 R ST AR B . K757 5 B P~ B L R P ) AR B AT ML P A s 1 K SRR A
BRAEKER, R11E (D, D FISRER, AL REEE NG, SN T8GR
BriG s REHE 3 PR AL AR 240 3R 1128 (2). () FIgEREIR, KZ 155 WW 5%
TE 1%/KF B E N, Ui Rkt 2 0 S 2 38 PR A 2 B R A2 77 2% . Sobel it 4>
514 0.00004 F10.0079, ¥EAEE, FRHAMIN TR GER BTG shif S Ae a8 8T 22 il
IR T RS B R AR . ASCAH, N TR GERARZ 0813 2 I3 ¥ 3 1 ) st
PR RS, RS RIR 5 B 23 o0y, MR 2. thah, N TR ReaHE
B30 B T N A B AR 125 0 B R % T RS Al ) R % 9 0 B I v 2, T SR A
MR ZH, FR At m Ik AT R A R,

F 11 G L RN

(€] (2) 3) “4)
KZ 83 OP-TFP WW F5 4 OP-TFP
Al -0.0023* 0.0009%** -0.0012%%* 0.0004
(-1.80) (2.55) (-13.64) (1.24)
KZ 454 -0.0330%**
(-6.26)
WW 54 -3.203 #**
(-24.09)
i A il il P i
A b/ ] 5 2K il il P i
I
FEAEL 24236 24236 21394 21394
W JER? 0.66 0.34 0.20 0.44
Sobel 0.00004* 0.0079%**
2 BE R BE AR R

REFF (2021 W, FERNEES A R Al 4= B A 7 AOKCF 1832 DU R I L AE
T BET MR, Al A B AR A EOR QKT R, 3 A R A R A
AR AR, Aol (N TR BE QT 2 I FRAT (R B B 8 o L 1T (45 4 B R A 7 R T 1 2
ASCAE AN FTRT 5 RPENIRE 2P SR 65 L 2 A B SR D (R R 4R v P A AR AR
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. K125 (D FIER, AL RZHAE 1%/KF EEZ 57, WAL T8 REaHE sl e
% B E PR BE R R B . R 12 25 (2). () FILRE R, HERNEESE P AL 1%KF
ERFENG, VEBIHERER) 2 T S B BTk A B A PR . Sobel GEiT R AN
0.0002 1 0.0005, #HNEZE . EIREGEREN, JHEEZ N TR QUL s ki seaehs
i 3 A Al A M BB PP R R 2 R TR A b A B A A

R 12 BRSNS

(€] (2) (3)
Pt R R OP-TFP LP-TFP
Al -0.0257** 0.0097#** 0.0133#**
(-2.28) (10.03) (12.68)
Bt RS R -0.0026%** -0.0067***
(-9.31) (-22.08)
Pl A i Etiil el et
A b/ A A ] 5 K Etiil el el
N 24042 24042 24042
W5 R? 0.06 0.31 0.35
Sobel 0.0002#** 0.0005***

345 BAKTFR

KA BARTRIBS % 7 RESE (2021) FITEEE (2012) MIWTR . BoG,
AT Amihudetal. (1997) THEARIRBIME LR FEFR LR, T Amihud (2002) H5H 7
BRI E L2 AR bR ILL, 15 B 2 TR AR GAM. BliJE, AR T X =AM
A SRR AR AT £ b, eI R REE, RIS IEXRAE BRI R 4
WRE BRI R ASY. BART S, ASCHEGRBURSIELE ., JEmah v 2 LK O
FaFR S — B ERE BRI T, 108 ASY1. HIR, AR, A30e
BT H B ORI ERRERNGS R, PR E S —8  FaK R b E R 1E
BEAXNFRREA &, 1 ASY2.

I3 (D, B) FIEREIR, Al ZRERE NG, UL TR e 0U8E 2 fe %
B EFRARA RS BRI . £ 1358 (2). (D) JIGRER, (58 RFRIGE R T
1%7KF B RE NG, B G BT PR ARG, SERAT R E. i, £ 135
(2. () FIEFF Al REA L, LG BRI T N T8 G2 il 7t 2 R A 5 4
A RER . Sobel Giit EITE 1%KF FE3E. FIRGERE, 15 BRI RN 83,
AN T e BIH S 20 i 5 R et PR A 45 B AN X BRI SR AR R 5 20 3

K 13: A5 BAKT AL 24T

(1) @) (3) @)
ASY1 OP-TFP ASY2 OP-TFP
Al -0.0038%#* -0.0004 -0.0049%#+ -0.0005
(-3.18) (-1.24) (-3.22) (-1.33)
ASY1 -0.3125%%%
(-19.88)
ASY2 -0.2516%%*
(-19.42)
5 i) A Eiil Eiil 5l 5l
A b/ 3 ] 78 2 Eiil Eiil 5l 5l

I
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FEASL 24572 24572 24572 24572
A% 5 R? 0.40 0.37 0.38 0.37
Sobel 0.0078%#* 0.0078***

(1) FrEntr

1T R A 1) S Jo 1 23 A

AHET IPC 43 2K 58 N TR LRI BN 12 R BT 7025, 46 GoeQ (&
ITEAFATE fk. &fb. BR. MR EHN H 1 5 B R4 7). GooK (K
IO Go6V (G EANATIR B BFEMR ). GOON (FE 45 & tH AR T HNL RS
K145 (D - (D FIERER, G06Q BN THAELARASEREFYRARE, M
B AR SL IR . G SR A S A . R TR T L R RN TR R LR g8
WA AN E R A A, HIRA R 2 B B 4 £5. 8 £, 12 £, BRIILH]
HI~F S5 N AN 20 BN 5041 J3. 1.04 1276 1.59 42 7C.

AN, G06Q KN THAEAIHIEN B E R AR IR MRA R, TheHN
X =N TR BEROR AR N, 15 SR 5 G A, FE L H I 4Rl
e . T AE R — O A RS A B R A PR R AR R RIS U B R (il
&F, 2020; FHU54F, 2022), KRR N TR REAIHT S Ml 2T g A = F 2 (A FE AR R 2
PERR, MJRERERN). ELMER R BRI RIS, BRI sl B s K
THEBRRTFENL RGBT T RIER ARV . BT . 2 i 551 2 Stk
ST TZ N, B T NVR B Ak A S, AT RE A8 B N B PR A A R
A, SRMME T

14 AFEATI A TR G038 O = B i 4

(1) 2 3) 4
OP-TFP OP-TFP OP-TFP OP-TFP
G06Q 0.0020
(0.51)
GO6K 0.0037%%*
(2.73)
GO6V 0.0076*
(1.77)
GO6N 0.0116*
(1.73)
Pl A & Pl Pl 11
Al /ARy [ 5 3R Pl Pl 11 |
FEAKL 24741 24741 24741 24741
RS R? 0.33 0.33 0.32 0.32

2. F ANVAT b7 S8R R R P S A

N T REBORBIFTE AT REAE A FAT Wk b RA R ROH , BRIA SO0 N TR BERARTRTHAS
FAT A A EE 3R A P2 A () e R ME AT 0 M 3 15 IR BoR, N LB REH AR QIR Hilig b
b, ST AR E AR Rk A BLR A B AR A ANE B BRI S ) A B A P R 5
Wi 22 5 45 2 25 D9 1E o bl b Al N TR B QB0 42 B3 AR 7 A 3R T b e of [m] )9 22 S AN
Ry I AR E ARk A BLR AR B AR B ANE BB R S5l Ai b 1) 2 B TS
[, 7R S AE R A 93 A5 A0 5 £, BT EAR H AT R RERHT O A AE g T i
IFFRE — e RE RSy b A B AR P 3, (H N TR FE A5 320 o T N LR B H i S
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PR PGS BETS I T N TR RESFE TS NRERK M A, HEAERE K. 2
ALy, AR R R AT RE. N LR RESIRN N BUARENS , Rl BB, RS
TARRZ B AT RESIRAC L, $ETHE B PR 5 1 AR R, IR TH b i 4 23K
i <P
RS T ARATILRY 57 7 A
(M @ 3)

OP-TFP OP-TFP OP-TFP
il A ARE G R 5 R RS R
HAMRS
Al 0.0006** 0.0746%** 0.0047*
(2.52) (4.81) (1.70)
P A & Etil i Eikil
A b/ A RN il i il
FEAKL 16897 352 1158
WSR2 0.42 0.21 0.34

Fiv FRAEIR

B GBS PR B R T, RS VE N A PR B AR = T ARSI R SR DY IR T
AN TR REROAR, 1552 BV R 2 7 g B O, (HARE o RO U AN TS R
M ERE “ RIS MEM. N TERHEAREAEIEIEE S Rm0H? /A EEAR
HORE 25 A b ) A = G B TR B R B A PR AR BT R AR , N T R 4 A I A = 38 iy SReA]
o2 2 S 3 3 A o R e AL 1) SR 2

IR N T e AR I 15 2 e R B O3 X — 58 1) % BN T80 e 1 0 1 8 A i R0 %
A A B AR =R R, ARSI N T e TV R N TR RERIFT &R, XF 2012 4F
2022 S EYR A B BT A E N TR RE TR kA R AR SR AT UL . R
2 FEFE AR B 5 4R A A A AW ] e RS , AR I AL N T Be AN HT 7S B Be 6 2. 35 42
FraETRAR, EWER X L, ETHHNTEAEL RN 4B RE SRR KT, AL
SRR TR REL RIS EIE R 1088 J37G. AfEpRIEHE R )T v AT BE A7 7E 1 [ 1)
IR SRR P00 E M CRE R RIRSE N AEVE 8, ASCRdt— B T AL, R
4 GMM. Heckman P15 A FAERIIN T 858 I fafdit .

NERFEN T B BHIE BT A b 4> B3R A 7 2R IR S MR ML A SR A A RS B e T
B0, RIS N TR REQIHTIE B0 32 B I S AR AL R 200 BRI LN BE SRR L 2%
fil AV AS EAKTIRFEE =/ MRER T AR A%, RS, N TEBEEARHA
SAE RN B TR RIS I s R 5 S, BRI 3R15 5 2 A, Rt I k4
R B IR TE A A Rk E 07 SUBE 2 ook, FEDR G Ak ) Rl 200K, dE s A R A
Ko bAh, N TR REH AL GEWHE RN AL SRE A e A A B, S (LR BE 1 e, %
IR T REAFAE [ P RLE RS« e, N LR BRI AL RE KR FE PR AIRAS BSR4, Sl —Eia
Bl R L =, SR AL IR 45 B AN R il

LR TR TR, SN TR R RO R, RIS
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I 5041 Ji. 1.04 4270 1.59 4270 MATI i PE A g SRR B, ik Aol A T % RE
BIFTRT A2 B A P2 AR AR T ) 5 U DA 22 S A K, B AR BRI SRl Ak LR A5 B A%

16



By RS SR 5 A ) SR TR E R A, 20 R v [E] UA ) 93 £ AN 5 £
BT RIRGE, ASCRRBEBCRENA R : (D #EhMIF RN TRREAEEsh, S5
PGS ACH Al “ BB, “RhBE o7 SR (2) HESN A LR REBORAE L RS 2
SUR I TE L, RPN BER AL . ZRELRERE, SEROERIEERCR, AL AT BEAAAE B B RIE X
Wro (3) BE— BN N TR BT S A e TP, B la) . Ak 511532 18] (1
SRR (4) IRTRFF BB RIS . R B STR ) s . g o SR R o
FHLAGERN TR GECIHT, FIMNERER &SR TR LR AR (5) IIRIARF L
s AR E A SR Al BLR AR B B A BB IR S ML AL A N TR RERUHT, [RII
PN TR RESORAE AN A R SR E RS B R R AR T i e B AR 7 R

26 3Lk

[1] Amihud, Y., “Illiquidity and Stock Returns: Cross-section and Time-series Effects”, Journal
of Financial Markets, 2002, 5 (1), 31-56.

[2] Amihud, Y., H. Mendelson, and B. Lauterbach, “ Market Microstructure and Securities Values:
Evidence from the Tel Aviv Stock Exchange”, Journal of Financial Economics, 1997, 45

(3), 365-390.

[3] Balasubramanian, N., andJ. Sivadasan, “What Happens When Firms Patent? New Evidence
from U.S. Economic Census Data, Review of Economics and Statistics, 2011, 93 (1), 126-
146.

[4] Bertoni, F., S.Bonini, V.Capizzi, M.G.Colombo, andS.Manigart, “Digitization in the
Market for Entrepreneurial Finance: Innovative Business Models and New Financing
Channels”, Entrepreneurship Theory and Practice, 2022, 46 (5), 1120-1135.

[5] Buddelmeyer, H., P. H. Jensen, and E. Webster, “ Innovation and the determinants of company
survival”, Oxford Economic Papers-New Series, 2010, 62 (2), 261-285.

[6] Chen,M.A., Q.X.Wu, andB.Z.Yang, “How Valuable Is FinTech Innovation?”, Review
of Financial Studies, 2019, 32 (5), 2062-2106.

[7] Cheng, S. F., G. De Franco, H. B. Jiang, and P. K. Lin, “Riding the Blockchain Mania:
Public Firms' Speculative 8-K Disclosures”, Management Science, 2019, 65 (12), 5901-
5913.

[8] %&sw. H#t, “ AT WFa - 5 b QI ——k E h [ Tk Ak 2 50y 7, (R 7)),
2016 £E55 11 4], %5 96-111 T,

01 FRAR. "7, “ALERSEAEEK——RA 2R TS NEH BESR 7, (25
WEFTD, 2022 555 4 1, 85-102 T,

[10] ARE-F, “& S rh FER olb A A P R A it 7t ——k B BT A F 2 RHIE
a7, OB TAVEBERE AR D), 2021 4R35 3 1, 58 69-82 L.

[11] Eling, M., D. Nuessle, and J. Staubli, “ The impact of artificial intelligence along the insurance
value chain and on the insurability of risks ”, Geneva Papers on Risk and Insurance-Issues and
Practice, 2022, 47 (2), 205-241.

[12] Fang, J., H.He, andN.Li, “China's rising IQ (Innovation Quotient) and growth: Firm-level
evidence”, Journal of Development Economics, 2020, 147 (6) .

[13] Gambacorta, L., Y. Huang, H. Qiu, and J. Wang, “How do machine learning and non-

17



traditional data affect credit scoring? New evidence from a Chinese fintech firm”, BIS Working
Papers, 2019.

[14] Gao, X. Y., and H. Feng, “Al-Driven Productivity Gains: Artificial Intelligence and Firm
Productivity”, Sustainability, 2023, 15 (11), Article 8934.

[15] R4t TRt ZRMSE, “BUrRmidit @ v i s m b A SR A = 32 ? — LT

“oR T E SRR T B RS, GEZRTT SARD), 2021 AR5 6 W, 2R 13-23 L.

[16] SWERHE. B2 Sy, “rhESZERAEEIMLE:1979—20047, (LEFHEFT), 2005 F5 6
W, %5 51-60 7.

[17] Hayes, J.L., B.C.Britt, W.Evans, S. W.Rush, N.A.Towery, andA.C.Adamson, “Can
Social Media Listening Platforms' Artificial Intelligence Be Trusted? Examining the Accuracy
of Crimson Hexagon's (Now Brandwatch Consumer Research's) AI-Driven Analyses”, Journal
of Advertising, 2021, 50 (1), 81-91.

[18] Hopenhayn, H.A., “Firms, Misallocation, and Aggregate Productivity: A Review”, Annual
Review of Economics, 2014, (6), 735-770.

[19] #BWH, “ibA5 Bk N TR RE S BUMREEAR 17, (Fha 3 XHHTT), 2019 S5 4 11,
5 79-86 Ui,

[20] WiipUde . SERK. B2, “Ab<erii SRR, (A2, 2020 45 1 4, 28
70-96 71,

[21] SRR RIKPE. SRAAME, “ HERPUA RS HlIEL A R 5E Tt WAENLR 5 hE 25,

(HE TG, 2019 4 8 #, 25 5-23 Tl

[22] Javorcik, B.S., andY.Li, “Do the biggestaisles serve a brighter future? Global retail chains
and their implications for Romania”, Journal of International Economics, 2013, 90 (2),
348-363.

[23] Kaplan, S. N, and L. Zingales, “ Do investment-cash flow sensitivities provide useful measures
of financing constraints? ”, Quarterly Journal of Economics, 1997, 112 (1), 169-215.

[24] Krishnan, K., and D. K. Nandy, M. Puri, “Does Financing Spur Small Business Productivity?
Evidence from a Natural Experiment”, Review of Financial Studies, 2015, 28 (6), 1768-
1809.

[25] Mm@ BXBE. GTi—, “RT o ERZER A R E R T —3E T — B Z 70 5
RRERURIA R AR S, (GEitmige) 2022 42, 55 1-12 0L,

[26] XIE N BAKRE, “ Gkt RERE RS mRERE”, CERIEA), 2020 5 7 1,
5 15-29 T,

[27] BRZRGETR,“HHE Tl A A Z A = 24k 11:1999—2007 7, (&5 2= (2= 1)), 2012
2 W1, 3 541-558 TL.

[28] Nunn N, and N. Qian, “US food aid and civil conflict”, American Economic Review, 2014,
104 (6), 1630-1666.

[29] Olan, F., E. O. Arakpogun, U.Jayawickrama, J. Suklan, and S. F. Liu, “Sustainable Supply
Chain Finance and Supply Networks: The Role of Artificial Intelligence”, Ieee Transactions
on Engineering Management, 2022, 60 (14), 4418-4433.

[30] Rana, J., and Y. Daultani, “Mapping the Role and Impact of Artificial Intelligence and Machine
Learning Applications in Supply Chain Digital Transformation: A Bibliometric Analysis”,
Operations Management Research, 2022.

[31] #4757 iHth. FESCER, “SeRb R infrszm R A AR, BT E A R BT A
A R SEER S 7, CEBR R T, 2022 4R35 12 34, 3% 82-93 T,

18



[32] Sanders, N.R., T.Boone, R. Ganeshan, andJ. D. Wood, “Sustainable Supply Chains in
the Age of Al and Digitization: Research Challenges and Opportunities”, Journal of Business
Logistics, 2019, 40 (3), 229-240.

[33] Singh, R. K., S.Modgil, and A. Shore, “Building artificial intelligence enabled resilient
supply chain: a multi-method approach”, Journal of Enterprise Information Management,
2023.

[34] Solow, R.M., “We'd better watch out”, New York Times Book Review, 1987, 36.

[35] PEE L, “SR A guit =R SR 5 T ”, (57D, 2005 455 6 1, 5 82-93
e

[36] £77C, (HPEZFIEKSTY. bl BHRZHRM, 1993 4,

[37] AR MY wlEvE, “ SRR S LA R A R —— IR AR ” A BYRC4s A A 7,

ChETARZe5E) 2021 4R58 4 31, 28 138-155 0.

[38] FNSTHR TRERHE ,  AEAS WAL G T e o /ARl i B3 45 B A Rt 7, (NGB ), 2019
SEE 29 M, £ 84-85 Ui,

[39] Wang, K. L., T.T. Sun, and R. Y. Xu, “The impact of artificial intelligence on total factor
productivity: empirical evidence from China's manufacturing enterprises”, Economic Change
and Restructuring, 2023, 56 (2), 1113-1146.

[40] Wang, M.M., and X.M.Pan, “Drivers of Artificial Intelligence and Their Effects on Supply
Chain Resilience and Performance: An Empirical Analysis on an Emerging Market ”,
Sustainability, 2022, 14 (24), Article 16836.

[41] Whited, T. M., and G. J. Wu, “Financial constraints risk”, Review of Financial Studies,
2006, 19 (2), 531-559.

[42] EHEHE EIE T2RRE R T, “RAT =& A BOR R 52 T HRAT 99k 2 7,

CEEIEI), 2020 55 12 1, 55 175-185+211+186-189 Ul

[43] RAE. WIRERIE. MREWE. AEBENG, “AbBCr b 5 BAR TRl ——R B RSN
Ve AI0UEds 7, GRS, 2021 4E55 7 W1, 25 130-144+110 T,

[44] RALTE. EAT EE. 38N, “NLTER. b SRMBEEHER”, (KFUHT) ,2023
1, 2R 56-72 UL

[45] 134G, “FHeT ZIoHoREE M ER R Z ot 5L SiR7, CERLAARD), 2017 4
18, 2 63-68 Ui,

[46] Yang, Z.W., W.J.Hu, J.A.Shao, Y.Y.Shou, andQ.L.He, “How does digitalization
alter the paradox of supply base concentration? The effects of digitalization intensity and
breadth”, International Journal of Operations & Production Management, 2023.

[47] 7 ERE. WER . FEE. M, “HeT LRI N TE GEL BN T—K A
SRS A I RORLIESE 7, (i B DAVERE) |, 2023 4R35 5 1, 58 137-154 T,

[48] TRi. VERRZE. SFEoR, “BUARERAMEL T2 A AR B RN S BRI 7, (&5,
2012 555 9 1], % 125-139 1L,

[49] 3iF . H ik BKERE . B, “Hrr e 5y T Tl bis R — k487,
[ TalkZer), 2021 F28 9 1, 28 137-155 Ui,

[50] Zhou, S., F.F.Xu, H.Zhu, X.Zhou, R.Lo, A.Sridhar, X.Cheng, Y.Bisk, D.Fried,
and U.Alon, “WebArena: A Realistic Web Environment for Building Autonomous Agents”,
2023, arXiv preprint arXiv:2307.13854.

[61] kMK, ARZEE . BRERD], “ NLERE. s/l SR8, (hET
2UF), 2021 4F5 12, 28 69-87 T,

19



[52] B kB, JE by, “Brair. SNERES Bl R RE—RK A T E T LK%
WEHE 7, CEHHALY), 2020 55 10 #1, 55 65-76 W,

[53] Jeifite. BRAK, Tk e 5 4 B3 A P R AN T ——38 - rp [ )3 M 1 40L ZR AR R 745 5K
7, (b ETAZFEY), 2020 FE5 78, 5 24-42 T,

Al technology in the wave of digital economy: an untrustworthy

bubble or high-quality innovation?

Ruifeng Xu
(School of Finance, Capital University of Economics and Business)

Summary: As a new productivity tool in the new era of the digital economy, is Al technology
an untrustworthy bubble with a low success rate and often can only fabricate wrong answers, or
high-quality innovation which can improve the total factor productivity of enterprises? We are the
first to match the artificial intelligence patents and financial data of Chinese A-share listed
companies. It is found that artificial intelligence can significantly improve the TFP of enterprises,
with a valuation of 10.88 million yuan per patent. The robustness of the conclusion is confirmed
through instrumental variable method, system GMM, Heckman two-step method, and entropy
balancing method. Mediation analysis shows that artificial intelligence innovation improves total
factor productivity of enterprises by alleviating financing constraints, reducing supply chain
concentration, and information asymmetry. Heterogeneity analysis shows that computer system
artificial intelligence patents have the highest value, with a 12 times improvement effect on TFP
compared to baseline regression. Artificial intelligence innovation has the highest improvement on
total factor productivity of cultural industry enterprises, with a 93 times improvement effect on TFP
compared to baseline regression.

Keywords: digital economy, artificial intelligence, total factor productivity, high-quality
innovation, productivity paradox
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