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ARG TEXT Y P B AR BRI . KBRS, R AR s ik iy
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TGk 4 1T 3 LI S WAl A AR R A P 2 R P B T (2%, 202111
RVESE, 202117 UL, ASCIRIEE S OGTE T Al A A B 2 B R R 9T
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MHE AR R IEAM RN KR, KAl 8 T A AR I T Al Z AR A
S 4523 [B)TE BUAE SRR OCIE , FRARIER R AN AT it e sh AU 2 R e Ak
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Wik (Bernard et al. , 2010°) , IT4EK, FEIMNRMSTEAEZE KT M IR
W, BRI TR R Z Al B2 kg . AR, A SGA LY
B A RE S S HE BN ) 1 7 g T SR LD 1177 it B TR

— 5T, HTECEEORE IS | BN RE I ) PEROR 2D B R R B H
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FIESEASY R O FE S B T, ( Gomez—Herreraet al. | 20141%7)
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OB A ) e BT e ), KT Sl B Sl B s B (AR B8
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DI SR JE 3 A= F= T % ( Nambisan et al. , 2017) , M AT Ak Az i DC R E Fr i
Yy B EGH T R e R R ], DA A B R T B R, S AR
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TR (] A A
quality,,, = « + BInDCG,, + z control + A, +m, +y, + 60, + @, +&,,, (1)
B, FAR A e e g e aRERAE . HS-6 A E H L
4y FTBAT A B 1y . B AE & quality AR i 7E55 ¢« AR D3] ¢ A=
i b W O RREE R InDCG AL i TE5R ¢ AR BT AL FE B FE 55, control X
TG RES, WA, A om, Ly, 0, 0 il UERARL . ARG AT LRI £ [ E
WL, @y, RFAM —7 i —t 11 B A E & E R0, &, ARRBELR S,
XFREBA S (quality) M5, A% Khandelwal 55 (2013) M itk
FIHBSCHE (2014) F Fan 55 (2015) f#FRAG MM, A —" i —IF % —
SR HERE N HS—6 (/A% 2 MR = i i . A, AR an Rl
Ing;,, + olnp, =, + i, + vy, (2)
X, g, TRl — R —E R AR LR O R i p,,, BV
a I A G A% o vy, = (o = 1) Indy, NBEPOLPESIIT, Hb a2 1 H 7 5 &
A, X—EE(FE , o ffi [ Broda Fl Weinstein (2006) "' $2HtHg HS-2 A% 2 1 i)
AN,V AL, o, R EE RO, ¢, S O E A E AR R E RN, AT
an s S TR R ARG, OLS Jrikflit o REUh a4 R RIR, i, AXSH V%
T (2016) % W7 R IS i BAE 7= S i 1) TR AR Bl T
ST B ST U 11 Y AR A iz i A AR 2@ ) X AT 2SLS ATt
ln):ichr = ;ichr/(a- -1) (3)
X (3) 1, InAy, BRI —™ Sh— I 5 —AE G 4 BE i O i B, i
JRJEAIBRSCIE (2014) M7k, 78 HS—6 (it ™ 52wt  rhrifEfL b 2 .
ln/il.(,,” - min(ln/ih,m)

quality,,, = - N (4)
max(InA,, ) — min(InA,,, )
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(2021) B, T Python 15 F #EMALAICH Ty RE, LML TP EPIR A K

OIERE HS-2 (A% 1 B AR R TS A el S RE A (L 2k . AR IE o B T a8tttk . hup: 7/
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STSong—Light A B B ] HE U0 A9 b SCFA, IS IR R SCAR N, Hak,
LR a2 ( “HIMIL” HXIF 2035 AR5 HARAN ) CRU7 5% L6 Bl
2021) PLKIEAE (BUN TAEMS) 55 E S BUOR S Lol i 2Ll b, 455 8
EAREE (2020) 7 RAESE (2021) FURRETH (2021) MAHSCHETE, M
DA B A 5% B SE Rl i) 2518 (Jieba) HRSCOMASAETAR . fEILIEA) |
FERAETR R 3 JRJZRORIERY” F “BOFBORIH” WiZsiE . Hrp, “JRZE
FEARZH)” R85 N TR B8 (Artificial Intelligence) . X Ht%5% ( Blockchain) | =
118 (Cloud Computing) . KEHE (Big Data) FEWNAY “ABCD” FUFdiA, s
AREBHCFHEA P BF AR S BB R EZE a7, 2 TEI ki
T, fE R R PSR 5 il 55 BT FE T B SR AR AR, BT
ARBA” WJZLL “ABCD” $5 AR WE R LA, MRBORRE AL 35 305
AR A= 7 B B S R g 55 B BB A T S AR RN, 23 RS
90 > “JRJZHCARZAY” SCHETE M 99 A “BUTF RN M, FRIR, 1R
Brown il Tucker (2011) 7% A MBR AR 4P A 452 R, fiF SR SE (2021) F
PRI GE T T SRR 30 P vh B A BRI R R, S, 25827 Loughran Fil
McDonald (2014) Fl Acemoglu 5§ (2021) AYJ5%, FETHLARZF T BTRIM—isi SC
AAi# (Term Frequency—Inverse Document Frequency, TF-IDF) it diE [l
Ak R R, AR

InDCG, = Y, {In[¢f,(w) + 1] XIn[N,/(n,(w) +1)]} (5)

w

Hrp Inlof,(w) + 1] By Bl @ 7E56 ¢ AEA04EHR H ) BB A O HETA] w
IS (Term Frequency, TF) ; In[ N,/ (n,(w) + 1) ] WAL B TE] 0 19386 3C
AW (Inverse Document Frequency, IDF), N, fREFEH ¢ 4F AR IAY T2 Al 4F
EHL, n,(w) FRE ¢ AL E A w BRI . T R R 2 SRR,
PR AIFE R InDCG BRUL 100, FFEUEHIAYE, FIH TF-1DF J7 75D 5 i 4l
B TR BB B = B A OB o TESCAS 3 A 2R 5 XA RE 0, A &b
SCASHR Yl R R G 2 B S B0R X e B 3R] w R4S ( Loughra and McDonald,
2014) , Ak, TEASCRMEVER S AR T IS IDF B RI4ERE, FFH S AEA 4
A N RIOCER R AR AR n (o) I OCHRIR] w0 B SCAAA, FEEHITHE T4k
HIBC AR BITR %L

Hfr il 2 s . OMAFER (Inage) , MAEEM S50V SZAEG Z 2235
1A R i s @A T8 (Inwage) , SR AP ATHR T3 5 52T
NECZ O AR i, QA EEE (sacle) , 2R AL % 7= B85 5 4\l T e 47
BB P B R i, DR AL (Inkl) , SRl [ E B8 7445 51 T
NECZ LR A SR K i s QELANEAR (profie) , R ENLAE 5 E LA
Z kM, @WK (leverage) , K HA L 75 B 5 % 7= SUE 2 H ok
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iy @WK (wrnover) , KA EN A S A 538 7= BET 2 ok i, @
RIS IR IR (hhi), HHE AN hhi = Z (total_ saleij/Ztotal_ salelj)z, Hh
i=1 i=1

total_sale; 27 j AT AR i B EE SN ; O HIE R (marke) , RHT
ANEAE (2018) 0 TR R A 003 2 T RO T AR R R

(=) HEHLA 5 R L%

ASCIUESI AT FERET I = 2RO . 55— 2888 2001—2016 4FEHE |
A FAERSCAREAE, R Python 15 5 M IE T BE M L ¥IE 2538 5 T FIRIINIE #5 28
Sy T I L AR R PR A s 5 2R X AR B9 R A B TN R4
Bl RIAEHER I THE 2B PE (CSMAR) FIT R E (Wind) 5 45 =288
P Ay N SCER P, I BdE A IE R T P EE S DAL T R S R R R

E—A L, A R BE A TR BT, 1o, R IR Al ik
AR AUC IR T A ) EARBEE S  HAK, 2% Yu (2015) 7 BETH UE
PO 2 P Al 2 AR5 BT, A4 UM 4 F (2019) 7% st A1 8
B, RIS A PR IEE RN HRERAS RIS 7 A7 A IS5 AR O ESe 2 Uk T
Bes) i A R AR T, A, WG IR BRI T AN AR . DfUR B FEAZL
P B ATE ; AR —ES 5 8, ORI 5 5 Bk DL e 52 5
B AR ; @HIBRAEAIIRIR Tl ; @518k AB EFIRS Eifdinl; @518
FEREARIARIN Y ST Al 5% " ST £l ; @RIBRFEAIA ] N Ak AR R T AEAS ;. @51
BREAILAAEA s ORIBRFE R 1T RS 205 SLES L HEAS ;. Q0XT T
SR RIAT 19K 4R BAL TR, A4t BRIV, SRS v HF 40 778
A b r4inlk, 57582 A~ l—H FH S E—HS8 %= ik, LA 202612 ik
—ih OB E— AP A REA R, R 1R T FEA RS

®1 fdibgit

s 5 R AR ¥E b2 fe/MAE RKRIE
quality 77 202 612 0. 4908 0. 1859 0. 0927 0.9182
InDCG HEZtR 3] 202 612 0.0798 0. 1044 0. 0000 0. 4894
Inage A AR 202 612 2.5948 0. 4763 1. 0986 3.3322

sacle Al HA 202 612 0. 0005 0. 0011 0. 0000 0. 0076
Inwage Al P T 202 612 9.0233 1. 0959 5.6078 11. 0554
profit & IFEES 202 612 0. 0883 0. 0905 -0. 3085 0.3230

Inkl AR E 202 612 12. 1968 0. 7799 10. 3311 14. 5044
turnover ey JE R 202 612 0.7279 0. 3300 0. 1936 1. 9830
leverage B iR 202 612 0. 4082 0. 1929 0. 0612 0. 8201

hhi i ZASIViE A 202 612 0.1233 0. 0993 0.0327 0. 5889
market e 202 612 8.2133 1. 4873 4. 6500 10. 8000

OA S A RSB 97 56 HS—6 iS5 —F)] HS1996 Ak,
QUM TR ML HE RS Yu (2015) [WHFE,
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=L SEUEER

(—) A=)

F 2 MG TASCHEMERIEZER 5 (1) FIrhEEEl T A EE RN A [ E R
N A — 7= S —FE K E RN, FESEIERt [, 26 (2) N T Al )2 4 il AE
5B (3) PN T AT R s AR A RN, B (4) SR T A
Py JE H A i e B RN . N B R Al RRAE & B, InDCG (AT REAFE 1% 1)
KB RIE, FREA R E Al e A B R A8 S (R ™ R R T

(=) WAMRFEA

(1) THARE:, ARSCHUE RIS T A £ A BT H 0 7= i S (9 52
{HIX—S5 R ATRE Tk B S 2B RSN A PR, ilan, o E ™ B
R Al T RE B B B A A, I3 e B B AR R R S ™ i o ) i — 25
9%, Mk, WEWT THAEIFR AP B/ N =ik (2SLS) #EF7HAlTT,

F2 HEMPALER

A5 (1) (2) (3) 4
InDCC 0.0173 " 0.0162 " 0.0163 " 0.0171 "
(0.0052) (0.0052) (0.0052) (0.0053)
Inage -0. 0376 " -0. 0369 -0. 0368 "
(0.0044) (0.0044) (0.0044)
~0. 0894 -0.1017 -0. 1020
sacle (0. 1968) (0.1997) (0.1995)
Iwage 0. 0000 0. 0000 0. 0000
(0. 0008) (0. 0008) (0.0008)
. 0.0216 ™ 0.0216 0.0214
profit (0.0045) (0.0045) (0.0045)
. 0. 0004 0. 0004 0. 0006
(0. 0008) (0. 0008) (0.0008)
Jeverage -0.0043 " -0. 0044 * -0. 0039
(0.0025) (0.0026) (0. 0026)
~0. 0004 ~0. 0001 0. 0005
furnover (0. 0049) (0.0049) (0. 0049)
Whi 0.0072 0.0073
” (0.0074) (0.0074)
-0.0019
market (0.0012)
0.5170 ™ 0.6107 0. 6081 *** 0.6211"
cons (0. 0004) (0.0162) (0.0166) (0.0189)
Il FE S 50 I IE = =
A RO i L S s
A lh— 5 — [ R [ R = P = =
A7 b 1 550 w = = =
B [ 8 BN w o & =
[Ny 202 612 202 612 202 572 202 572
R? 0. 7541 0. 7545 0. 7544 0. 7544

T A8 S RO RER Ay — S —W 0 F A 2 T AR AR e 7 T AR BIRIRTE 10% ., 5% . 1% K
FWw . WICHRUE, LUT#53R0
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55—, 2% Goldsmith—Pinkham 5§ (2020) "™ AR sk 8B, a4
FALH) Bartik T EAARDO, AU T Barik T HAS &l 14 45 2 1 00807 AL 1 R 45
BUL SRR R AR SR AR B, DRI Al T 8 A8 1 1) S B B0 A e AU s B8 s FE A
Ky FERER 2 E e, 1% T HEAS 5 H A i Al 7 6 BT iy
FEMLAESIIAFROC . 55 =, ARG T TEA 1 BB AR 2 B BE VR M B Ak
HAEEUN T HAR & @ vePRix THA RN EZEERN T, —hmm, KESEs
PIZ&FTER | AR5 B A SRR, TR (S BAR i oRIE “ mE A g
PVER, BB oy EE ) RFHAE” . KBS KENRRE
A 0 BB U UE 2232 W BUFR DR, B A ARl o i A P 45 7 0
K, WHZAE G P as RGBS | FEIE 48 O [ 8 SO A5 1 48 B la) J: R I 28ty
SOHAEZE S EA DR R R T, TR S e KR8 Bt K
YA, J—JrT, BT E AR GR A Lk 32 i DU K A I 2% B R
Hedp, UG T HAS R IO G A i A i B e, H 5 A
ARSI RS T Y BEDLI SRR OC . 565 =, A SCH— P Bl Fir 748 63 1) B3k
W e A s VB A R B A A G R 0 T AR & © i T & Y 3 22 I R A
T —J5, 7E TP ET CEERM+T M R rp ET SRS RPN,
R AR R B L 2 A B e B B AR E B AR TR L AR Ry I 28 7 1 B T AR
L, ELER D A U SO T A O N R R < B B9 SR AT,
I R A 1) G A 45 R S A A T 4 3l 2 b A B B AR B S BL . O —
T A B W v 1 SR R IR A4S I Ja R A 7o |, IZ T AR s[RI
RHE A Ol 5 O S R, BT DA B R T B R A PR

M 3 HREEFEFIY, InDCG WAhTH R B BN IE, UL T AR 5k
AEBRN YRR S, AR SO TS KR EGfd . b4, Kleibergen—Paap rk LM Giit i
BITE 19KV g de i, 3R T HAR S Bl o OIS R K595 Kleibergen—
Paap rtk Wald F it E WK T 10% K- LagilEFHE, RS9 00 50

(2) WEZESSHAE R, ERFEARRBERE N EET, Mkt
AE I R 3G B B R A B BRI T R e e 8, R, ANl o3
ORI S IUEL A RO A SCER AL T — A HAR Y “HE R SRSC Hles. B, 1
U Beck 25 (2010) 7 Yy 7 B EE ST W0 £ i 5 A 7 9E 28 OWU R 2243 ( Time — varing
DID) %Y,

O THRIEATM, Barik THZRMHETIEBERR,

QBT JH E E K G5 https: //data. stats. gov. en/easyquery. htm? cn=E0103, 2= 3Ll I (194 &
bl k=S SER KNS IR AL

ABIEAIE A P E E K S it R hitps: //data. stats. gov. cn/easyquery. htm? cn=E0103, A< SCHr {# F 19 H. 15
P HE A S VRO AR | A, WAk, i T TR AR AR F AT 4R 0 i Ge B B2k, AR SR T 2007—
2016 4RI REA HEAT T 2818 i,

@ TRIRETER , AR B BT AR, BT A R AR R . WS — B Befili it g R ]
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quality,,, = o + BDirans X After, + Z control + A, +y, + 6, +m, +¢, +&

ihjrt

(6)
B3, Dirans AR BN, 5 b AR 1 8] N B AT R e 1Y,
PEALLIE (Dirans=1), RZMBEAX A (Dirans=0) , HZUHIE, AR

WELE by FT R B A R AW REAS, A SO MR S R ARSE (2021) R4 SC4F
(2021) 1 M, RO B BTAR Al 3 AR SRR, O ELIM R A3 i)
P T 3 A All— B S — 7 O REAS , After fURIS TR B IVE &, FE Al it gy
B TIPSR Z AT After BLO, A BCT R Z )5 ST 547 After BU 1, BEAP,
HoAt Pt A e R ME AR . FEASSCREAIYIIEI A, Al tE A7 R A e B g e
WO(RIBEARLBRLL) JEREHLAT, DI 2200 BOE AFAESE — i 25, Dirans x
After F3 it s DID ZZHI0, HALTT 80 B Frm Al v A X HY 1017 el oA 1
SN,

®3 IATEEMEHTER

3 (1) (2) (3)
InDCE 0. 1567 *** 0.3432 0.1475*
(0.0227) (0.0685) (0.0363)

Kleibergen—Pasp tk LM 1615. 168 635. 155 1390. 908
[0.0000] [0.0000] [0.0000]

Kleibergen—Paap rk Wald F 2690. 253 551.947 1665. 213
{16. 38} {16. 38} [16. 38}

Pl AR i b P P

[#8] 2 2 & B b
[N 201854 202 572 187289

. Kleibergen—Paap rk LM Stit LK K T HAS & 2B AIRHA L (under identification) , 55 P AIZEE
THE P {E; Kleibergen—Paap rk Wald F Ze it H A H T HAS G E G 55U (weak identification) , KIE5
{ '} M Stock—Yogo K 7E 10% /K- L HIlG FEL, 3 3 AR 6 vh T [ 32 1 oll 6 S8 28007 . 4F 6 ] 2
BN, AT B ERONE | 48 153 11 58 RAUNE A B il — 5= i — 1 151 ) [ ] 5 25400

FEMCIERE I, A SCHE—255% Borusyak Hl Jaravel (2017) % Ry g4 B i
F BT (6) HEATHRE, HEMRIIRAL PR S X RRAL AT R, AL AL
FACHE L H 07 R 2 A A S AR, LA E R NR
= +BE::Dtrans x After, + 2 control + A, +y; + 0,

T, e, &y, (7)

o, p B I HECF AR XIS, Y p = 0B, R HATHT
RS AE L R BRI Z R ARy s IRz, X p < OfF, DSV B A% 7Y 2 iy
B R Tl 2 E A2k, #2218 Beck 55 (2010) AOMCEMNBREE —IREA (R
p=-17), VAHAEREEMEL

XUHL 22 7 B RUAGTHAE R e R 4 240, BEWEE 2 Dirans x Afier BIfhTH R B
BENIE, FRRULHIAY AT RO A B RE A AT S5 e LA 107 S i i T,
T3R50 K s SRV ARTH AR RITE IR 1 2, I REREE ], A SOWE 2230 1%
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FE TR PAT R EMR, H AL B R Y 1 i B A A KRR S M 3h 2
=AU Jﬂfﬁl‘, A B A% B i — B Ak 25 SR T RS 2 , Dtrans x After A4
THREBARE W E, BEUIATESUNAONY . X ATRES BT Al AR SCAR I B s A Ak

AR, mT (OB

ATHZ GBI AP ME LA RIAF R 2 et it

FoAR B BER , Al T REVEPE A8 FRCT L% BB By Be Pk 2E e Jm R A7 6 N B AAF

2, PRI AEAT A SOAb 45 2R 22 B AT — DI A4 T80

R4 WEEMETER

Ap i (1) (2) (3) (4)
Dirans x Afier 0. 0027 ** 0.0030 ™ 0. 0029 ** 0. 0029 **
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N -0. 0020
market (0. 0017)
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Aol 11 R R = = = =
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7 it I 7 SO = = = =
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R 17 i B T B BB AL A LA SR IE

2. H P i AR GE
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ERIAR R, SR, AL FERER S AR R s 1 T AR R A T
T A —r= Sh—H Y EZ A ] G R O R, I 5 T A R R SO
(2014) MY oM Bk 21, i — 2P, FIH 2SLS J5 ik SEUE RS 55 Al %k
ARG 1 e ) S BT RS AN, ARIER 5 A (3) FIMIAGTHEE IR, k%
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x5 (ERANBIKE
(1) (2) (3)

AR EL
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7 il A = 2 b
2] 7 T = b 2
AR 15 700 4 899 6 989
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OULARHE T IS B BEC 73 bR iU 1Al 07 b i iy e e i
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P EBI T 5 R (Jones and Tonetti, 2020) , 47k B3 ARK-22 2B 25200
BB RSOR T AR A M B A O 17 o B A R B R 7
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covg,_, FRTIE PIAT AL PIAETE A 7= s 5 s O i s i by 2219728 80, 1R
FATAV PAFTE Aol 5] A WV PG B0, BRAEAF IS A a], WRUE PR RS e
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Enterprises’ Digital Transformation and Quality Upgrading
in Chinese Export Products.
Micro-evidence from Listed Companies
DU Mingwei GENG Jingzhu LIU Wenge
Abstract. In digital revolution, enterprises’ digital transformation is becoming a new
engine in promoting Chinese export quality. Based on Chinese listed companies annual re-
ports from 2001 to 2016, this paper applies machine-learning to measure enterprises’ digit-
al transformation indices and matching them with Chinese customs data, finding that
enterprises’ digital transformation improves the quality of export products. The result is still
significant under robust tests, and holding a positive dynamic effect which is heterogeneous
in different provinces, industries, enterprises, and products. Besides, mechanism analy-
ses indicate that the upgrading driven by digital transformation is realized by three chan-
nels: innovation capability enhancing, export products converting, and intermediate
inputs’ quality improving. This paper also finds the export quality in industry can be im-
proved by resource reallocation effect in digital transformation.
Keywords : Digital Transformation; Annual Reports of Listed Companies; Machine
Learning; Export Product Quality
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