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F & NAM ALK

(LT AFWFR, LT KM 110036)

NERE:HFNEA NSV RGEERERGE N KT HEDN B EERS EH AL
BRRETARNEAARELE RILLEHER RN LI, A X5 A Python K B
2007—2019 FHE LT AT HFEHAEAINMELA N B F M EANLSC VL ZHEFTREE
B ER, HFHEANC VSN EERBEEA L ENED XA G ERES
Ab H A A A N SR e P A B PR A b FOR A B A AL R I
ERALLGEHN PR E TR ENWEATHEA, #—FRAELINLN, B F L%
At FHEREAZRRAEKRE S B A SR F D W Fr R E N (RS k) 4
FERR BRFMEAGLOVERA BN EER PR AT DALY FHLEF @
PiEEREFEVAVBEFAERSLVEINXRALRLEFTNER, KX HF
A ERAN A AR ERATTRR ARE G RILS L ERA B FHEARET
ZE M R R

KEiIR 7 HREER SLxEW LK

FESESF279.23 XEFEEE A  XEHS:1002—5766(2021)10—0005—19

—. 51 &

LG 2 PR LL  BUF G U T T A DR 20 0 T (B , MARL AR b ks T R A 2 i 2
YUz AF 2 5 A A 75 J7 38 (Bertani %58,2021) 1 #Z 2019 4F K, B 2% 5 GDP M R
£k 36.2% U iy 51 4 rh [ 2 0 i i R SR T S48 5 0 b . B0 4 0 B AU K A8 7 S SR
T3k 5 9 4F vh & AR T RN RE 5 (Sadeghi 25 ,2021) 7 JG8 R BT 7l Ak A 2 7l B AL R T
By H B A T I 2 T R A B L R PR R B B4R ,2021) B L B A AR T A A 2 i
UL A 32 B3 2 BT AT Al P A R AR o 6 T T BT A B R — A A A B
R TR ) B AR A B A AR T Al R MR B T, S — 0 3 B R A T ST T Al Tl
G O 2o AR TR B KRBT B A Al 1T T BT AR R A R S A OE R A
Ml B 75 -5 07 58 Wk A5 A0 E £ T AE (Vial ,2019) ™ o B0 A 2 AR Al ) B R 3 T B L
3 PR A A AT R L A T A R e LR R 1 2 1% P AR T T 9

W 7S B 1 :2021 —05 - 18
* BETE  E Rk SR a — BB BRI BT B Al w2 e S M sh AR A RS (18BGLO8T )

TEE RN 8, o W LB A DE5E 0 e Al & J w55 Aol 815, HL - B A : 164151824 @ qq. com; X1 JJ 4, 55, (4%,
A T 5T 7 ] 2 2 ) RN A B Al R 5 Ak T RS kR L HIBAE : liuligangS5 @ sina. com; BN S5, U H#R L A T
Ui, B 58 7 ]S 28 m)IA B 5 A s A BT, HL IR : shaojb@ Inu. edu. en, S8 RAESE X 180,

ORI« b EF 80 5 BT (2020 4F P ERFAFERAK ).
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F) P A R A0 B4R R L 51 Ml 450 B AR R 7 O 3k R R A S A 0 B R
Bl 45 (44 ) HEAT TH R Bl | D4R 5 32 4 J1 1 — R B BT 5 1) 103 314 & (Gileh 1 Sieweke,
202157 ; Warner fl Wager,2019°°) . $r 4k B 3k T 407 RHE 5 40y BUA 28 77 1K 2 00 3 b &
(R4 ,2021) 77 B 2 £ Al 75 2 T J 4 IS 7 55 ( Singh #1 Hess ,2017) ™)

(HR 56 T B0 AL s B RE 0% 1 348 3 0 Ml 06 U5 SR 00 00 A 30 32 B T — BB EOY 10 T BE
(Nwankpa FI Datta,2017) ", sl 3052 4 % JE2 175 50t BT B0 15X RbAHLC o B 9 o [ ol B2
RUFE RO (2020) ) 7R, AUA 11% B4l 76 505 1o 55 R F P RE S A BIIE 75 R LY. Li A Jia
(2018) "I IA Sy, 15 S AR R 8 P R B il B A AR b 7 A B T R R D B 4 HE A
BE R HEAE BRI SRV o ATT A5 (2017) 1S 2 3 W BT A T Al B A R A B T
AT T80 5 o 2 7 A AR R (2 30 AR 36 T il 2 EL B 5 e R AR A T B R R AR R
A (2020) 1A R, 78 i B A L e R e 7 A R A 2R B AR, 4 T ) 55 R
AV BERCHR B AR . DL RS 4 Y B S R L R T Y i Bl B AT R T A TR K
S JEE B BEAG BUR GBS 5245 ,2021) 17 L% 780 K S R B 7 00 AR AL 16 B 1 ol Il 9 B0 A
PERRIE PSR AT HE . PRI, 0] A M R BT A VR B, A A A 7 R U o R B O B AL
TR FR T A T B THE SFRI S 45 SR 1R 3 e TR (0 /NG 46 ,2019) 1 L 56 TR 7 Ak i
OB 4 30140 Ml 2 JE8 1 A S F 5 R AR B 22, 91 A, 50 5 A B R0 i 6 0 5 4 T 4 b 19 5 B b B 7, 42
1 BRI B 28 A Al P9 B0 O B Rk (kR MR A 52,2020) T B8 i R X B 1)
(2% 2021) 7 BRARAS LIS T JF & AR I8 AR I A B A T 0 AR (AR PR R
20201 AR A, 2021 Sk R AR 202100 ) | 5 Al 9 1 R 6137 B 71 (Manesh 48 ,2021) 17
ek GUAE R AL TH G L BB 72 28 AR AL (Hess %5 ,2016) ', 41 7 b A% 2 8138 ( Ciampi %5
2021) " BRARAESE (2019) PN BT AR T EL A B I AR 22 008 AT I 2o 4l HE AT A1 3 %
RUAT g, ST A 28 0 S0 e il 38 o TR X 20 85 (2019) ) DU 388 3o S iE BF 5 45 1 Al B 7 A s
B i o R TN W M 2B Ak XK (2020) A S B4 Ml B T B TR B A A TR Gl 1 AR 0%
R il 5 BRI e SR D

e T HOT AL T 6 J5 AR AE AW B R 2 A LU R LA 7 T — 2 F R X 507 Ak % 2 A )
AT A G — e, 380 T 68 G 2 05 U SR 00 R S T 9 . it 2 ST A 560 90 52 35 , T8 43 A G SETE B 92 A2
X A 5 AT L AT 69 il BT A TR SO TR AT AR R, B 2 X R AR R SRR L Hlagli 45 (2015) 7 & B,
I AL A HEAT BT AT 80 9 £l B0 R 7 %5 B P 52 25, U 20 30 4 ol RE 05 52 32 07 IR 3 45 ok
() 26 P 20 A o (ELR , LA IR B £\l fi MK 2 Al 280 v 3R 3% S P OR B BE R . B, B 2 0
i L ) S5 5 £ 3 0 3 T A1 2 3 R T A T R 2 U B I 25 . R B AL B L
TR A 5 2 6, B AT XEZ AL 09 BF 5 32 24 b 7 Xl A 3 IR 28 4R i, 6 T S 7 Ak i
A5 ok B0 5 — 7 THD AP U 0 S s B T 4R L 2 T DA I 4% A S T A B R i ATE 7l
S o 0 il A T R D T B L A s R 0 R DA 2 T 4T T A R el R
A R W HE S AE I . = R TE B 6 T A BT AL B B AR ST 58 v, 2 36 TR B 7 A 0 FEA
TIVHCT 4 R 9 107 o 5505 T 50 428 35 I SRS A S 00D, 35 Rl O 52 AR 8™ 00 UL, S0 A L W A i 8 1 2
751 TR 2B T Al ) B S R 5 56 T il S8 AR 0 o s Ml A Sy B R RE B 5] A
)4 Il Bl AL B BB 60 4T S B e DRI B A AT i BT A TR U i AR AR B B
WA T HE— S RATITE o b L 18] BT, A% S0 2% 18 310475 B4 R M08 A 48 B0 08 KRR AF | B 1R 47 5
TR T () £l AE R B P 46 RS S I 2 (BB 7 . T AR B R M Y U Al 0

@ BORBRIE R G R Tl A B4 R AT I O 315 % A 14 € e el il 07 e 2048 B 9 4 5 (2020) ) o
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(Lavie,2006) ™ fé Y U5 FE At BLIE 15 56 28 A8 4 0 — OO0 A, Al 75 76 L 5 AN R4 ) 3z
TEAT 22 BT VR A U7 IRV ASLBRE , A (5 T A S R R A B R A M R S 0 B S D .
SH T DL i A 2 T T A 8 S e T — s R R 3 O i 1) A K S D R X 8 R i )
PRAE ST . I, R SCHEAR 8 B A T8 20 X sl 838 B 5% i L ok R b, 50T 4% 56 R P AR 40 43t
7 i A R E R AT B S A R AR . BRI 2 A BT A B A S — T KU 0 R e 57—
TR 232 Bl AR B9 520 o Al KGR o i Ml 5 4% AiF 19 22 BT 38, 1R BT £l o 81 357 19
P 0T HIL I R 0 BT LB IRV B4 7R $EBE 7 ( Nambisan , 2017 ) 7 ik 4is ol %7 A 2 700 3 6 4 7% A 5%
Wi ( Galindo 45 ,2019) ' f it , A< SCHE 20 M7 0 7 A0 5 UL 003k 782 v % R T il i 30 1 o 22 5% %
SRR, B FE S HT Al ZEOKS 1 He vb R HE A 3 PR A

AR SC AT REAEAE LATR JLAN J7 T B9 30 B BTk < 2 5 , 41 6 B0 Ak B 5 22 0 O SR 0 BG5S 2 el i
TG HEAT T SEUE R 56 , S A R B0 A 5 60 6] i\ 855 0 AR 0 1 PSR A0 T IR A B T — B
PEA L B AT RS LU, AR TR R RO, 45 A IR + C R I AR, T
V7 A B AT A i Al T 70 S UML) o 0 7R R T 4 B A P B AN A P AL AR A
4 50 A 2 AR GRS TR B T Rl A AR AT, B T Al 3 o B Al R i 4 TR SRR
F9 S B 3 A, o B 25 2 A B B A S R B — B B SE TR . B, AR SO A kA B B R A
(6] 37 1 38 B fs B4 U0 X R 0 T B, LAl NG i O U A SR T B A R R v G T
FB T T A BT 1 O LRl B R E TR ST

BRI SRS R

1B F RS oSN
BT Al it T 2 2% b 2H U X 2%l HUASE F L 0 75 T WA 69 e W 10 A0, 2 0 AR Jmy FR T80 3 £l
BT 000 Ml 5 525 ol 5 — 2l T BT A T S T A — A KA
2, 3 5 B M (B T K A 55 8 B RS T M (BB 3 N 3K O T T K 9 % R 23 1] ( Foss Hl Saebi,
2017"%" ; Gélzer Fill Fritzsche , 2017 ") [t % %05 2 AR B9 Ko AL, 4l 51 2% 3% =2 18] 69 5 80 )7
A& A T HRA A A fE (Matarazzo 45 ,2021) 1 55 0F LLEE (9 #0556 BEAT A8 I VA . 3l 5 i Bk
W X B 25 T SR T HEAR Al S B T % O 00 v R A L T % IR 2 &R
AT R IFHEAT RSB B B BRSNS 50 B, £l B A WL P B T B 7
A T B 7 3 L7 A R 5 R 3 (Aversa 45,2017) V0SB B R i AR B R . BEE
b 393 5 B R W A e RO AR AR 25T B A R A 2 R v R R T A5 B R
YA R0 16 R A R 2 SO B S PR T G T, T T BT 4l 64 £ T A A 8 A1 3 7 =X
AT R SEIRAR, g4l B v SO 25 T 4R T 2 IR .
X T Al B BB ARSI B, B A R ol T R A BRI g o TR S a4
2 [] 7 32 B £ She 1) 8 50 2% 5 2 S B 5 2 B i R A DB R R 0 24 O i A — LR B R B A
lb 7 P ke ) T A, A R S Bl T Ty B YR RE R A A e U 4 R )
(Sadeghi 1 Biancone,2018) ™' o X T v all Py 388 W8 5 /A - F 418 5 100 75, 005 AR I8 9T 7 A 1
VB 23 3 A T 50 TC T 1 05 50 Al A 4 VRS el A7 RN TR, 1, B R A B R 1 5, L %
PRI 7 A B A 7 O R 7 R IR 55 B9 B 8 T8 5 R £ W TR A, v U
(20, e Ab , ETE AR AP BIL R 0 588 B8 o il 2 B S e B A A B AR L SR, 76 A5 BT,
i 3R A5 U I S A R 3 T A S R R e A T R, U 2 AR AR B R R A IR
PR LA o (ER BT Al B S sl S B R % R 4 WL B T S B AR R A
BT S B0 il PAY S 0 9 I, 0 R SR BT D (DAY S R R A
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F8 ] £ 30 7 5 2 T LA Ak 22 JBA i ST (9 B — B VR ISl i e ) R N 4%, OF EL, 7E T R
(9 S T 5 Ak 38 ) £ 0 3 R RS S DB 8 0, BT B 0 4 ) 1 2 U L 4 R b B 5 A
JiE WA T AN 07 B TT REVE . I EL PR P S 3106 2R A ARG B B SR R IR 4%, — D T g AR il B A% 0 B
VBB TR T 1 S s Sy T RGN T B Y A BRI, B R T 2 S A T
(LA A2 o 5 O TR 3 35 il X 4%+ i G Al e B2 AT A0 B B L 58 A B il ) 1l S P 4
FNGEUEML  HE— 5 BT A R A S R AT B T Ak B 2 05 T 4R 5 B K B J7 (Chen 45,2014) 1
L B 2 Al A B3 A 7 R i Y 9 ) Sy 7R AR A AR R B Ll A T AL
i b S B T I I RE B B RE I IR ZR R 7E ST AT 45 0 3 R v 0 R X 0 8 R )
JH AT LA 28I 34 B R 0 B B 8, A ol A (AR AR P A 3 4 0% 0 (Li 45 ,2018) 1% L 53 4h 3 3k
FA TR (g 4 S TR B g Al B L A R 0 Bh S B R R L Rl T Ak B
e SN0 B 25 RE 7R Th o 4 Il B A T D000 S e B3 9] 2 7 27 U 0, WA I LA 9 T s R o g R DG
Ao T, Ak B Ak 0 5 R TR A B T i 3 25 2 3T R 1 R W S RE S e B, i £l 9 A K
FE L BRI, AR SCHR A R R

H, B Ak 5 B ol S8 B (R HEAE

2. 44 R 5% £ A B R A 1 B

A 7 e A Al 5 A 7 e T e e 9 4 T G A T G A B R EE 55 W T R e
B9 Ay 2 (Flynn 45 ,2010) ™ S5 300 B £6 % 6 TR0 S8 I UG A0 412 2 200 1 & VE AT 2 (B IF AR
Pk, 2014) 0 ply Tk 7 A B P S A 9 T B IRUA L A R 9 o R S R Y
T 3% 26 P45 47 AT L 38 ek 0 B 2k R TV T TR I, B 2 28 il A 7 i A 15 DA ) 6 )
HPR A B R BB S I o 7 5, BT Al B R R 25 T 3t G 4 AR R S I B A BEE L A X T 3
F) AR R 7 i A A R R 1 RO i, B A T A B T vl ke T 3 1R 22 i g, AU
FBCHE AW R B e % 30 25 2 REAL TR, IR A IR A0 (5 3 7K 10 78 1 %8 A M8 6 3 65 5 o A7 B R K
T et B e il T LR Ak 14 L 22 ] £ S N (35 L X A 7 i 2 A 2R o 1 P AL I A
IR HEAT B I o A, I 068 AR A A 0 1 B 5 1) 30 40 S AT 405 4 P TR 0 T G AT 4 R AT BB 0 T
55 R HEAT IS, X T U 2 B 40 AT N T, AT 4 126 3t O B 4 A R R I A B .
U, BT AT TR T AR A B S I 5 2 R L BB A el P A 1 A
#5200 HeRE (Nambisan 258,2019) 7l 7 4 R 5 190 2% oh o 2 A 1R T X 10 7P A L 70 0T Al B L
B B BE AR IR TSGR T SR SR 2 A, 1R Q5 R TR R T B s ] R A AR T X A R
% T AL G B AR I S By S BRI BT, BT AR AR M T Al (3t R B R B R B e T
A4 R 11 5802 USSR AT 0T il X g A 3k 17 5 150 246 1 2 0 R 0, 308 ok 0 AR Y £l 7 T 5
9 B0 A B AR T LR 5 il of 3t 0 B 4 A R 6 O W PR B (AL 45,2018) T RAE AL B
() % T B AR R O AT 55, 45 4 AN ERA FE A A 32 BRI B0, £l B 405 T iF g 1 250 B 35 LA g 32, A T
AN U B T 07 4 A )38 R I AL L A R R R DT N R, Ml 7 5 A A A L i
5 i 5 S AT M I S 11 TR B T B FE 5 TR, B T A B A SR T . BRI, AR SO AR
AR

H, ik 7 4% 2 1 B0 A 780 i\ A 1 1 AL o o 2% 4 e A4

3.l RIEMEIA T ER

Aol GG P L 28 B K R B T B2 50 F7 (Orlandi 25,2021 ) 7% 5o $i Ak 2 70 1) S B AR LA TR B2
[ 5% 1 ( Paoloni 25 ,2020) ™7 3 3o %5 5 A s 20 T B 1 8k 17 4 4 IS AN T A AL 17 4 8 495 1
3, o Al IR e 5 T 2 VR U T R TR IR R R AR AT i AR X5 4l K
0 A TR B E AR R R — B0 . R SRS B AT B B T, Aok BRI
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ARTT NG P 0L 5 19 265 rp A 32 AR R AT 5 10, o RS0 Al 3t 7 5 0 ol St o R ) TR e A LA
fre 2 Al 18] 85 A At R B S 18R B4R v HE S L SRS W AR T o A T I A A B S B P R
Al ZAE B B TBOSONE , A B T 5 s Aol RUBS: 7R A RS, 7E R0 A e B R B g Al 9y S e 5 R
ik B B AR ARA 09 2% TOURR B2, DI Al 368 3k A S 0 4% A 54 R ERURI 5 S 1) TR RO A R R
AP AL T I S B A SO o G AR SR A T R

H Al RS 1 7 807 A 2 B0 A M S 8% 9 A T BIL A v 2 442 1 1o 9819 4R

=. Rt

1. A SRS IR

ASCHEBCRE A BEAR SR F AT AR CATRRAEAR .t TR T B2 A AR 2006 A
PUG (B B S A 44 2016 ) 0 DRI AR SORS T 92 1 I 6] 988 Bl 52 2 S 2007—2019 4F AR 5 104 45 A
G FBCHE S VR T Wind 1 CSMAR B8 i, b 28 B4R IR S BT 500 %6 TR 0 o g £ B 0T 5 5 &k, o
REA HEAT 4T 075 26 A0 B - (1) S &b T8 S b BHUR 25 A 4ol 5 (2) S0 B IV 450 000 53 i sl 5 (3) Hy
BI7 1k AR BT Al X AR SCRIF S ) B A%) T80, B0 45 50 7 B R A C 9 AT RE A, ELAR O 15 Bt
By RN BB AR R Aol — AT AT g T BREAS , ) s b — Al v B AL A A A At v
T A R A, LA B2 B SRR AR IR 55 Mk = AT v B R e )RR IR 45l B
(4) PR B e F= T O REAR . f 2 L4551 5949 AN WL (E . 75 %35 Ui 42 1 T2 o 5% J] Python
TFPSCATE YR, 31 LA Statal5 E 77 BCHE 4b 3

L.EENE

(1) B B AR 4 - A BE% (Performance ) o i 4l B A0 HE 47 4 T IS, % SCSR A 2 4 (19 W 45
bR, FLAARCELAE S IV 45 %% 2 A0 280 R BE 0 B W TR R LR R AS B R ) N R R RE ) W AR R
SR WA B 432 P 7 FIVEZ (5T 66 77 10 % 7 000 455 24 LA R 2 e 4 i ) R 8 7 08 ORI M
72 R A AR SC R VR R TR X DUAS 8 AR AR HEAT T S8 S B 4 A SIS AR

(2) A BT AREE R (DT) o ERG, 56 T Al 5 1 5 250 5t 138 1y 0 At 58 A5 157 JF %, 7R SCF)
JH Python % 1 1 2 7] 4F 352 70 BT 5 B 4 B 72 AL 66 A5 B HEAT 42 0 o RO 8 A X 80 A J 750 AR 6 B
FE IR 1T, i b 7 A 5 89 ey SO A B0 A A 8 A B 8 3 [ 4 R ( Verhoef 42 ,2021) 1Y Horpr
BT A BB HOR B2 B, I ELBCT A0 A S B 9K LRSS b A LA, B X £l B A i 7
LA TR T S X BT B AR S STk (I 45,2020 fal L AT X 4T 65,2019 ) ) A B
B BOT R BT 8 M SRR LA BT AL BT AR L RO R BT A KRB
P BRI BRSBTS R BRSO ANT AR X B B 567
COLISIR B 7 R PR R -7 Tl IR S A e B A SOk o (K
2020) 1B AE R P B G S HL R S5 R I B S gl S5 AL A L S g Python X I
T A FAR AR AT SCA P54, T8 BB A0 26 5 10 0038 i, LA 4R 3 b o S 3007 B R 1 0l %5
55 2 Jp R 6 G BRI B REAS BE O 1, T I 00 R 06 445 S A R fal v, o5 4 4R b B 8 R B R
JH S e all 45 6 28 B 780 S Sl m] R RE A ISE R 1, 75004 0

(3) A A7 kIO R A I o B 7 A A A L 3 52 B L 5 W Ll Ml 45 S AL 55
T P B S, 24 0 90l 55 LS A A R R il A 8 g R 3t R B R B PR, R 2 AR AR
(BRIEMRRN F 5k ,2014) 2 BIAT SCHR 32 B LARG Tk Bt 107 7 57 W 450 BT T R % P S B 4 L 40 i
A LA 7 A IR S e 0 A TS B 5T LIt Rt i b A3 7 i A R R B (B ,2017) TR
305 7% U7 ¥, L PR R T R R 7 7 SR W 401 5 4 B SR W R 1Y) HE AR A B G T R % 7 B B
AF B S LA 2 A 4 00 B i b 3t 17 i B R (SCT) o A U6 T 9 445 R 1) T S 4, A SR
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W 50 LAASE 17 7 4 P R B ( Supply ) B % 7 46 R B BE ( Customer ) FIAE SCI (1 £ B A% 4t L BE AT R {1k
s

(4) V45 78 4k AV SRSl (Enare) o SR T 41T S Al SRS ot 069 1A 388 , 3R JTAS SCRITSY H 4 5 8K
B 00 AT A5 AR S0 EA WEFE IR, 2B Al e R H 3 RN B A A A T %
77 LA B Tt ST X Al SRS AT 4 S T L R A O B B T Al P R A S
A Ml B BRI (R BE,2019) Y o sl N B I S B L NS U A B TE I B
T Al AE T 37003 A K 15 A 3 2 1)U 1 45 R 0 b GRS el R A AR 4 A ol A 5 2 7 TR K
BB (AR ORISR SOME ,2018) 17 #E g0 2ot s MR B T 4ll R B 1 L L © A BIFSE 2 B, 4l
B S A 2 TR S A R — 4 1 R TR 5 T R Al A R, R T S A i 75 F LA
R SRR T A B4 A A O LI SS TR 1 SR X B R s RS

(5) Pl A i o SR HEBR A PR 22 80 5 M), A% SO b 4F 8 (Age) T BUYE 5 ( State ) (#6323 HL
15 (Board) I LA (Indep) JRAUHE T BE (Top10) A7k (Industry ) FAEGY (Year) #E47 4l

RSO A A I 7 AN 1 AR o O HE R S S L AR R R SC R e A A e AT
T EF 1% K1) Winsor Zb#
%1 KEE N

;}v’é

=3

%4 (3 ¥ EENE

o

%

BB EREF RN E FAREE K AfEm
=4

WHRBREE 4l 5 % Performance ERFEABERNE  BATERIA S/ I2NE A HAER
& %5 3% fr B 4R AR
Python % 7\ 7] #E 4T S, B R B E {
- Ty o7 1 F yf " b EERHIT AR, B R T A
B E M EE
PAEE 1k BL 4% B R scI MEHEFREME P EPREMEEHYME

BAMMERELA T EFER AHERE AHBRN A
HYRE 4 b A A Entre AREFUNREF IR RE AL HEFHESF S
fy Bk X BtE A Ak SR M B 4R A B E 2R AT

4 b SR Age WM A7 - MR
A B A A R State EAAYH1,EMH0
TELAH Board EELEAH
EHEE L P Indep ML EEAK/EEFLEAK
MR B Top10 A+ KRR R
ATk Industry T ENEE
£ 14 Year FHENEE
BORLAR IR A i
J.RBELE

Hy 2B i VT REAEAE B PR A [ B, 2 1 300 5 7 Al 2 T80 i 528 19 5 ) EL A — 5 4 B, AR S
T S G B oo T A 7 R TS — AR B S 0 BT A 0L A A e 4K i
M, i 4 Yk S BBE R I S2 0 (2014) 1) b e A R O BIF 5, A SC R ST AR R (1) ~ A (3) xR H,
% H, HAT R
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AR 2000 & %108

Performance, ,,, = a + B,DT,, + yControls + z Industry + 2 Year + &, , (1)
SCI,,,, = o +B,DT,, + yControls + z Industry + 2 Year + ¢, , (2)
Performance, ,,, = a + B,DT,, + B,SCI,, + yControls + z Industry + z Year + ¢, (3)

2 ik LR RS A8 (2014) 7 X7 PR 1 p A AR 0 G 08 Dy 0 AR SO R ST B (4) ~ R
R(6) UK SR Hy o Horh BEAS (4) FASEHL (5) F LA BT 2 75 A7 76 8] 422 0 19 2007, 5 47 76 1] 4%
RO, WU S A (6) X B Hy AT RS o FAABIR AN T

Performance, ,,, = o + B, DT, + B,Entre,, + B,DT,, x Entre,, + yControls
+ z Industry + 2 Year + &, (4)
SCI,,,, = o +B,DT,, + B,Entre,, + yControls + z Industry + z Year + ¢, , (5)
Performance, ,,, = o + B,DT,, + B,Entre,, + B,SCI,, + B,SCI,, x Entre,,
+ yConirols + Z Industry + 2 Year + ¢, (6)
M. SSUES B
1. 4534 M #0148 X 1 53 47

Wk 2 Pios , 2k Btk ( Performance) (9 3{E A 0. 477 , S /ME FI R KAEL 7350 9 0. 026 5 1.792,
VLR [F A (1 B RO AT AE B K22 5 Hih 62, 3% BYREARDEAT T XU F AL 1Y 37, 7% M AE A %
A SRR A TR , 3 156 T K 22 B0 v T ol B B B R O BUSCR BT st AT R A e Y
221k BERLEESR I (SCT) X E > 0. 203, i /ME Y 0. 147, 5 KA 0. 303, 456 B A [a] A b 18] 19
67 i 4l 2 A B S DX o A oMb FOKE Al ( Entre) (Y360 12. 409, fie /ME Y 9. 945, ) KA N
15.398 iz 5 R IR A\ ZOE FITE A [ Aol 9] 9 B i A R AN ], HL 22 Bl 69 4ol 28K k1
HAEKOF o 2% AR R I A OC R B AE 5% LLR BYKOP b AR OG0 A0 TR SE T AR SOy B AR

R o

%2 HWRMERITER

% E HE ¥ v 2 o # W /ME !
Performance 0.477 0.244 0.419 0. 026 1.792
DT 0. 623 0. 485 1. 000 0. 000 1. 000

ScI 0.203 0.015 0. 201 0. 147 0.303
Entre 12. 409 0.901 12.306 9.945 15.398
Age 18.543 5.713 19. 000 5.000 33.000
State 0.521 0. 500 1. 000 0. 000 1. 000
Board 8. 872 1.761 9. 000 5.000 15. 000
Indep 0.372 0. 052 0. 333 0. 300 0.571
Top10 61.222 15.731 62. 280 23.480 92.420

VK U« 2 3
2. BAER
e 3 55 (1) FUFR B AR BUAE 1% KT 2 35 1E 1) 520 il B9 280, 5 10 % A8 f— A
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P22 , A b SURBCRE A2 AL 9. 7% o 3 U6 WA K07 A e RS Al SR8 R AT W e i Sl AR D B s | A
BT YGRS R SR o HER (2) SR S5 R AT A K07 A R xR 0 6 B LAY B2 I A 1% K F R
HIE o B R ARAL — A bR i 22, BB EE A KPS A2 1R 9. 7% , 31X U B 7E A ol SR OB Al e 1Y
f e, FLAE D B AR AR B T A I M R R o S (3) A A Ak RN A R A A B A R Al
B R TR IS RO A R Al SR R K 0. 031, 858 (1) 91 i BUBA (1 B, L4360 6 4R
S Al SR B BN 6,331 0 ASSCER H BRI H, #3301 SRy, RIECT 1 e 50 T o o 43 7 B 4
R JBE A AR R Al SRR A 4R v o e Ah , AR S SR Sobel % Bootstrap 7 125 4T Y A RN 25 18 1
BPERL R . Sobel K% Z fH°4 5. 690, 1 1% /K F T 3, H /v BN AEL A 47. 8% 5 Bootstrap K %6 i /i
B RAE 95% W EAR XN A AL 0, X SE A 56 J5 1 PR UM IE 1 BsE H, , 15 B Aol AT DL i 45 4k
Il TR AFE s AR 10 e A BEG, E  R2 E A Mk BAR BE

RS Hy AL 5 A, AR SO e X 7 A7 L Al ZOKS Rl B0 )3 3 VR R EEAT R IR, ok 3
55 (4) USRI B AL B 5 A b Z M9 52 B I (DT x Entre ) % A4 lb 5 580 9 52 W A 3%, T
5 (5) 5 i BT A B BT 1% KSR K2 35 O A, U6 AFTE A Mk 20K iR T] #2385 A . i 2 (6) 41
0 245 2L TR AR B R 15 Al GRS B S LI ( SCT x Entre ) Xt 4 lb BU8K 9 2 0 78 1% (97K T &
FHNIE o IZEE R UL, 2 Al ZOR PR E B I 2 I, B A P R 2 A 7 R ke Ml B S8 A A
P25 30 2 35 s, BIBESE H, 198 1 9453065

#* 3 B )3 4 %
i e (1) (2) (3) (4) (5) (6)
. Performance SCI Performance Performance SCI Performance
DT 0.049 ™ 0.003 " 0.031" 0.053 " 0.004 ™ 0.030 "
(0.008) (0.001) (0.007) (0.007) (0. 000) (0.007)
6.331™" 5.806 "
SCI
(0.287) (0.003)
0.055™ 0.008 ™" 0. 000
Entre
(0. 006) (0. 000) (0.005)
0.011
DT x Entre
(0.100)
1.568 "
SCI x Entre
(0.303)
4 0. 000 0. 000 " -0.001 -0.000 0. 000 ™ -0.001
ge
(0.001) (0.000) (0.001) (0.001) (0. 000) (0.001)
S -0.008 0.007 "™ -0.051"" -0.020"" 0. 005" -0.052""
tate
(0.008) (0.001) (0.007) (0.008) (0.000) (0.007)
0. 000 0.002 " -0.010"" -0.001 0.001 ™ -0.009 "
Board
(0.002) (0.000) (0.002) (0.002) (0.000) (0.002)
0.148™ 0.027 " -0.038 0.084 0.018 ™ -0.039
Indep
(0.071) (0.005) (0.069) (0.071) (0.004) (0.068)
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AZTRTE 3R 2021 £ %108
443
5 (1) (2) (3) (4) (5) (6)
B
Performance Sci Performance Performance Sci Performance
0.002 " 0. 000 " 0.001 ™ 0.002 " 0. 000 " 0.001 ™
Top10
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
AT/ 5 Yes Yes Yes Yes Yes Yes
W 4107 4107 4107 4107 4107 4107
. 0.280 " 0.147 " -0.643" 0.418" 0.164 ™ 0. 655"
W
(0.063) (0.004) (0.071) (0.065) (0.004) (0.061)
F & 42.320 41.960 52. 850 39.030 78.520 51.920
B % R® 0.234 0.236 0. 347 0.263 0. 396 0. 355
W™ 07 T G RIERIRTE 10% 5% 1% BYKF 3 555 N AR g bR R {E, T IR

BORLAR IR A A% A
(1) AEPERE S - PSM 3k o X T nl BE AR 28 45 0 5 R A9 P9 A P )L, 7R SR AT PSML J77 3% 3k
PR o AR Al 2 7 BEAT BT A B A AR AR AR AT 0 2L, OF DA ML BB AR AT AU o |
FEo ML S S L AR PR AT b RAR 3 A Dy P R DR ISE AR e 23 ) LA fi AR DR S | B AR
DG JC A DT JE A D00 Ay Ak 3R 20 54K RH B 4 i B0 % B o R R AT PSML[m] U A 3 i X BT A 05 A2 4k
AT 0 SP- P AG 90 24 © 3 i, 9 HLAE 22 b DE I SO0 T 507 A e R Al 1) S 24 Ak BRAGORE ( ATT ) 33 2 1E
HAE 1% K B3 Gt i 70 D Ben , o A % 20 Al 55 3 507 f e B A ol 1) R A 25 S
T 2 R J3E 19 1 B , 35 4 B s 1R DE E i Al 3 25 2R 55 AR 0 ARG 3038 20 [l U 45 R PR 5 — 0, B I A v IR

A 1B 22 18] B F T 45 1 AR TH AR A

* 4 W A M A B . PSM
B 2 45 I R AR # IC B
e (1) (2) (3) (4) (1) (2) (3) (4) (1) (2) (3) (4)
B
Perfor SCI Perfor Perfor Perfor SCI Perfor Perfor Perfor SCl Perfor Perfor
mance mance | mance | mance mance mance | mance mance mance
br 0. 046 | 0. 001 * |0. 040 ***[0. 039 ***|0. 050 ***|0. 003 ***{0. 031 ***|0. 031 ***|0. 050 ***{0. 003 ***|0. 031 ***| 0. 031 ***
(0.009)|(0.001)|(0.008)|(0.008)|(0.008)|(0.001)|(0.007)|(0.007)|(0.008)|(0.001)]|(0.007)]| (0.007)
scr 6. 183 ""|5.996 " 6.157 **|5.753 " 6.103 ™" 5.735 "
(0.370)((0.403) (0.290)((0.309) (0.289) 1 (0.310)
-0.000 -0.001 -0.001
Entre
(0.007) (0.005) (0.005)
0.859 ™ 1.331 ™ 1.265 ™"
SCI x Entre
(0.415) (0.308) (0.311)
BH T E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
AT W/ S Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
& 2602 2602 2602 2602 3969 3969 3969 3969 3959 3959 3959 3959
# 37 0.202 ***0. 157 ***| =0.761 0. 513 ***|0. 233 ***|0. 146 ***| —0. 670 *0. 591 ***|0. 236 ***|0. 147 ***| -0.663 ™| 0. 588 ***
it N
(0.070){(0.004)|(0.082)|(0.065)|(0.060)|(0.004)|(0.069)|(0.058)|(0.060)|(0.004)|(0.069)| (0.058)
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= H,AW,.BUE HFUED HEEEERS SIS

4% 4
# 3T 45 1T B F A7 T # I R
5B (1) (2) (3) (4) (1) (2) (3) (4) (1) (2) (3) (4)
Perfor SCl Perfor Perfor Perfor Sc1 Perfor Perfor Perfor SCl Perfor Perfor
mance mance | mance | mance mance | mance | mance mance mance
F & 25.360 | 23.130 | 33.890 | 32.580 | 43.440 | 40. 820 | 53.780 | 52. 140 | 42.710 | 40.040 | 52.860 | 51.060
i % R? 0.210 | 0.217 | 0.322 | 0.324 | 0.230 | 0.236 | 0.339 | 0.344 | 0.226 | 0.233 | 0.334 0.338
ATT Difference =0. 072 *™; T = 6. 460 Difference =0. 067 ***; T = 6. 520 Difference =0. 065 ;T = 6. 330

ORI R IR A R

(2) WAYEAG S . T RAZEIE . T Ak Skon] fE B il A F T 807 A % 29, IR Ik, AR SC3E i i
7 e 2 M 0 OB 7 5 AR S A g TR o DA 96 A g N A e T D 3T 2 SR A R S
SRR A BT 16 O B9 B AL, R R e T O X BB R B R OK . R 2 R B A
(2020) "SR A  BEBE QT b T A 2 U 10 TR TR e R LA R B A S R, b T BURF3E 3 B 2
BORSCH G G AR AT BB, fe A olb SE B R TH 20 A oMl 20 A 2 R 1 5 B B I 5 AR
FE K T8 Y 3ok T 28 7 M 52 3 04 ) B R At Bt S 8L, Al 80 AR B9 2B 7 8 D AR AR JEE b B T ki
P10 25 R A UG, A b B A R AR Y 3 7 o Bl Y M A R T 4 e R RN i R RE AR K P
FNREEMKC IFH A BTROT 77— A I BB BOR ST W AN K o AR SR AT 2SLS Al
THI7 X [ R AT EORT A 9 . FESE — B B, TR AR &M 7 — S IR R 2B BRSO AE 1%
KPR R IEARSC, Rt T7 28 SERL 2 H R B R T 32 A R B Al B A e B i S B, S e T
—2. JFH,IVIAER R T T HERERMN SRR (FEITERT 10), £S5 FIRT IV -
2SLS #Y [al 4528, K07 A i 00T A ol S RORMEE 10 5 B G AE 1% /KPR HoAT B 3% IR 1 52 0, B rh g
ROSE LASR b SCHIF 5 45 18 AR A (a1 7 42 1 P AR R TS 7545 31 1 RIESE .

*5 WA MR T B & E K
5 (1) (2) (3) (4) (5) (6)
CE
Performance Sci Performance Performance Sci Performance
T 0.286 " 0.054 " -0.041 -10.719 0.023 ™ -0.102
(0.168) (0.018) (0.169) (29.859) (0.009) (0.150)
6.659 " 6.399 "
SCI
(0.589) (0.778)
-0.516 0. 008 ™" -0.004
Entre
(1.591) (0.000) (0.011)
0. 886
DT x Entre
(2.435)
1.636™"
SCI x Entre
(0.344)
BH T = Yes Yes Yes Yes Yes Yes

O BORRIR o T7 — B A SE I BORE 2 B AR S Bk B Crh SR S AR ) .

14



gk S
5B (1) (2) (3) (4) (5) (6)
. Performance ScI Performance Performance SCI Performance
AT/ 5 B Yes Yes Yes Yes Yes Yes
A& 3765 3765 3765 3765 3765 3765
-0.022 0.120 ™ -0.838"" 6.482 0.053 " 0.550™"
# &
(0.129) (0.014) (0.079) (19.452) (0.010) (0.133)

BRI IR AR A
(3) B b B B R AR B o Pl T — 28l B B0 A0 B 28 19 2 B0 R 807 F 3 52 3R A
A FE AL TR W B ARV RO A SRl Bt i e e A o IR, 7 AR PR A 38 o A v, R SO s T 68 %
TAHE R AR M R B 2 AR A B BRHEAT T BT BOR T AT Tl 55 1 OB A B B B9 Al i
SERRETEXT G T oR AL TR AR AR R 2 3124 A ARAER 6 BTN R BRiRi H, Ok

T8 3 A 6 A, HAUBIE 5 45 SR B A PR R A

#* 6 REEERR L F A NERRR
. (1) (2) (3) (4) (5) (6)
. Performance Sci Performance Performance ScI Performance
DT 0.039 " 0. 001 0.034 " 0.043 " 0.002 ™ 0.031 "
(0.011) (0.001) (0.010) (0.011) (0.062) (0.010)
6.390 " 6.025 "
SCI
(0.004) (0.418)
0.055" 0.009 ™ -0.008
Entre
(0.009) (0.039) (0.008)
0.021
Dt x Entre
(0.016)
2.046 7
SCI x Entre
(0.447)
BH T = Yes Yes Yes Yes Yes Yes
47 b/ 2 Yes Yes Yes Yes Yes Yes
L B 1870 1870 1870 1870 1870 1870
0.501 " 0.150 " -0.440"" 0.652" 0.172™ 0.915™
W H
(0.157) (0.010) (0.131) (0.158) (0.010) (0.152)
F & 36. 440 22.290 35.750 30. 480 48. 660 34.590
iE & R® 0.258 0. 240 0. 381 0. 287 0.424 0.39%4

ORI A R
(4) 13t 0 e 4R i R AR 36 o A SR I R 7 4 P JEE (Supply ) RIS 71 48 7R ( Customer ) 7331
Bt A My AL 5 4R A (SCT) BEATAGE S o AN 7 B, [0l 9 28 B0 7 i) S 35 P 45 B SR Fr — 2, B
T ARG

15



z H,UAW,.BUE HFURL HEEERSELEY

#7 BEEERD SN ERNERLR
(1) (4) (5) (6) (9) (10)
) (2) (3) (7) (8)
T E Perfor Perfor Perfor Perfor Perfor Perfor
Supply Customer Supply Customer
mance mance mance mance mance mance
o7 0.049 ™ | 0.003 " | 0.003 "™ | 0.031™" | 0.036 " | 0.053 " | 0.004 ™ | 0.003 " | 0.030 " | 0.037 """
(0.008) | (0.001) | (0.001) | (0.007) | (0.008) (0.007) | (0.001) | (0.001) | (0.007) (0.007)
5.851 " 5.349 "
Supply
(0.281) (0.305)
5.028 ™" 0.042 ™
Customer
(0.272) (0.003)
0.055 " | 0.008 " | 0.008 ™ 0.001 0.017 ™
Entre
(0.006) | (0.000) | (0.000) | (0.005) (0.005)
0.011
DT x Entre
(0.010)
Supply x 1.590 "
Entre (0.295)
Customer x 1.325 "
Entre (0.281)
= H T E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
41/ S Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
& 4107 4107 4107 4107 4107 4107 4107 4107 4107 4107
_—_ 0.280 " | 0.147 ™ | 0.147 "™ | =0.575"| =0.451 ™| 0.418 ™ | 0.165™™ | 0.163 ™ | 0.623 ™" | 0.601 ™
AR
(0.063) | (0.004) | (0.004) | (0.069) | (0.073) (0.065) | (0.004) | (0.004) | (0.060) (0.062)
F 18 42.320 33. 140 48.550 50. 150 49. 380 39.030 58. 060 82. 180 48.200 48.390
] # R? 0.234 0. 189 0.262 0. 355 0.310 0.263 0.333 0. 398 0.364 0.319

VORI 4 e
. e

1. e AR T RS HiG

BT A B 1 52 B ACR 22 32 B Al BUBE I 5200 o B0 A0 i 3l ) I Je = 28 Al L A — 5 1 T IR
FARE S04t 45, O HLoh T 80 A e A v XU 1, A R Al B & 5 v 9 XU AR FELRE ) o R LAl —
FBEAEAT Ml A IS B 45 M 7, B TS R, BT RV BE T i, AR X bR T Al B A e S RE T .
1, e Al B A T S R A A B S T R /IR 22 b T A 2R I 45 R AR RO LA R 9 2%
GEURA P A BR 7 AT RO A B A R AN RE S A 31 1 7 K A e R S B R A Y
KBTI AE—E R JE L LA T RO A HEBE . IR L, i TN A Mk XU RE 7 A X B X
TR T B R B2 ATETE A BB 2 78 R M35 2k 337, Xt ™ T W 1 B0 A B B ol A= 7 2
B RITR R o L, RSP RO A e RURCRAL T b/ Aimolle o o 36 30 25 1 5% B AL ) £ A 7] 1L
A Al 9 7 o P SR B, A SO A AR 8 A B 7 B A 0 O R TR Al 2 (CREAS SR L ) AT eh /Aol 28
(REARIIE LIS ) DR Z R I 3% 8 B o AE R B Ak v, b SR 56 Uk ) B 24 B SE o 78 /)
Aok, BT A e RS Al B 8 LR AR HE AR R, AR B0 A e 2R 0 AR 1 i AR R ) AR 2 o 1
FAAE
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AR 2000 & %108

* 8 A b LA R A T
Panel A. K&K A 4> Panel B: " /N4> b
55 (1) (2) (3) (4) (1) (2) (3) (4)
H
Perfor Sci Perfor Perfor Perfor Sci Perfor Perfor
mance mance mance mance mance mance
DT 0.064™ | 0.002" | 0.049™ | 0.049 ™" 0.017 0. 000 0.015 0.018"
(0.012) (0.001) (0.011) (0.010) (0.011) (0.001) (0.010) | (0.009)
scl 7.057°" | 6.329™ 9.042"" | 7.830""
(0.425) (0.399) (0.732) | (0.737)
0. 007 -0.004
Entre
(0.008) (0.007)
2.104 " 5.094 "
SCI x Entre
(0.475) (0.686)
T E Yes Yes Yes Yes Yes Yes Yes Yes
AT b /S Yes Yes Yes Yes Yes Yes Yes Yes
X, B 1830 1830 1830 1830 2104 2104 2104 2104

0.419™ | 16.541™" | =0.754™"| 0.760™" | 0.162° 0.182™ | =1.477""] 0.272"

& B
(0.095) | (0.497) | (0.111) | (0.096) | (0.087) | (0.004) | (0.158) | (0.079)
F 39.770 | 22.230 | 47.660 | 46.740 | 13.920 6. 020 19.340 | 21.620
R 0.392 0.252 0. 490 0. 499 0. 169 0. 062 0.317 0.353

BORER U - A R

2. T AR RS AR R

FREE T AR A doll, A iolh — e 54 70 2 A B2 IR 3 A S5 (U th TOL A B4l
GUPE 25K T Aol R B S0 IS RE I LA S8R, B il B o 4 2R A ol JE B IR B B R DS Ak
FEl A i ol v ORI ) A LB S 00t 26 i Ml S A2 0 I 0™ o, i DA I AT Aol e AR A A ol
T T R AT A R A Al DR R B BT A AP JBE, BBSRE R AA E 3% 2 Al P RE 8 15 B 4K
U M St o PRI, — B A Al T i S0 R A A R S BRI RO 20 T AREA k. R H,
HE 2 i AR SR B R L R A S IS IR) P9 B A G T, R B AT AR e A PR S R A A R Al
BEVRAEEOR o g B8 R AN ] I A AR T A oMb 507 e e R 06 i ol 258 %A S B PE SR B, AR SOH I A R
Aoy A AR EA P, sk 9 S5 R B, £ A Al AR EA Al b, AR SCRT A B0 AL
ST A BT A e X A Al 5 2 0 48 AV O T AR A Aol 32 45 SR AIE S T Al BT A A
Jit A 5 S5k 20 A o

x9 Fir A A B SR T AR B
Panel A: [E 4 4 W Panel B: 3 [E A 4 0
5B (1) (2) (3) (4) (1) (2) (3) (4)
Performance SCI Perfor Perfor Perfor SCI Perfor Perfor
mance mance mance mance mance

0.054** | 0.002 | 0.038" | 0.039" | 0.046° | 0.003"* | 0.026™ | 0.024""
(0.011) | (0.001) | (0.010) | (0.010) | (0.011) | (0.001) | (0.010) | (0.010)

DT
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z H,UAW,.BUE HFURL HEEERSELEY

5k 9
Panel A [E & & W Panel B: 3 E & 4 Wk
5B (1) (2) (3) (4) (1) (2) (3) (4)
Performance N Perfor Perfor Perfor Sci Perfor Perfor
mance mance mance mance mance
sl 7.2107" | 6.301™ 6.653"" | 6.353""
' (0.385) (0.357) (0.482) (0.553)
0.014 -0.004
Entre
(0.007) (0.008)
1.882"" 1.326""
SCI x Entre
(0.352) (0. 606)
T E Yes Yes Yes Yes Yes Yes Yes Yes
Tl /= Yes Yes Yes Yes Yes Yes Yes Yes
X, A 2124 2124 2124 2124 1952 1952 1952 1952
0.294"" | 0.152™ | -=0.806""| 0.690 " 0. 150 0.156™" | —0.859""| 0.476""
& R
(0.074) (0.004) (0.088) (0.071) (0.122) (0.007) (0.135) (0.115)
F & 33.330 37.380 42.330 45.010 15. 130 11. 170 19. 380 18. 300
¥4 % R? 0.294 0.297 0.434 0. 447 0.182 0. 095 0.298 0. 301

BORE R U A R

.M A EE R R RS B E

XA T AN ] A= i 39 B B 1 A, B A e B R B A R B SCHEI R o W TR K
Aol 38 3 8T A e TR T LA Rk Al A B R R RE 0 T BT AR 4 e, A ol B UK H R o A
SO A A A 3T A M A A S R i B URRR SR, EL X T 7 A B R HLA Oy i B B R R
JE o D, By A e B e 2 Aol b i S BRARCR N R B B o X TR Aol o A R R A
b 52 R R R (1 4 AE LS A B T A AR KR . A5 % Dickinson (2011) " Fl # 7% i 4
(2016) ™" Ay ik, A< SC53 S B 30 L 3 00 i 3R 1) 2 8 i b e RO ) A i R 0 i Ml B
RRFER o N 10 G5 2R Jr s , A SC Bt 58 R st 7 A olk AN [8] 8 B Be 241 57, HL X T i 39 4 ol
GURH) ST BOR B W35 o A R R W, B0 e 0 S AL A A 2R W S A A AR A A ) S L (H
Je , OV XF T ] Ao B B 14 i ol 0 B AR AR R BT A B e AR Ak B e R R e AR T Rk 5
(U208

* 10 A b A A B3 R BOME A B
Panel A sk ¥ i Panel B j % Panel C. 3 18
- (| @ | 3 (4) W @ | 3@ m @ | ® (4)
Perfor sci Perfor Perfor Perfor scI Perfor | Perfor | Perfor sc1 Perfor | Perfor

0.050""| 0.002 |0.044 " 0. 032 0. 057 ***| 0. 003 ** | 0. 040 ** | 0. 042 ** | 0. 031 **|0. 003 ***| 0.015 0.016

DT

(0.022)](0.001)|(0.022)| (0.022) |(0.021)|(0.001)|(0.019)|(0.019)|(0.013)|(0.001)|(0.012)| (0.012)
“r 3.863 | 4.079 " 6. 063 ***|5. 185 *** 6. 800 ***| 6. 033 ***
' (0.819)] (0.818) (0.649)(0.752) (0.565) | (0.581)
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%4 10
Panel A gk ¥ Panel B j # #7 Panel C. % 18
%8 (1) (2) (3) (4) (1) (2) (3) (4) (1) (2) (3) (4)
& B
Perfor SCI Perfor Perfor Perfor Sc1 Perfor Perfor Perfor SCl Perfor Perfor
mance mance mance mance mance mance | mance mance mance
-0.0417 0.018 0.010
Entre
(0.016) (0.016) (0.009)
2.716 7" 1.295~° 1.325"
SCI x Entre
(0.860) (0.720) (0.568)
BH R E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
T/ EHn Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
L {E 545 545 545 545 667 667 667 667 1231 1231 1231 1231
o 3R 1.011 ™*|16.200 | 0. 430 ™ 1.273 ™ 10.214" |0. 158 ™| -0.759 0. 505 ***| 0.062 |0.141 **| -0.851 " 0. 507 ***
AT
(0.178)[(1.003)|(0.214) (0.157) (0.120){(0.009)|(0.158){(0.130)|(0.091){(0.006)|(0.112)| (0.088)
F {& 490. 250 |1804. 230[298. 070 | 238253. 750 | 12.800 | 10.720 | 15.080 | 15.390 | 16.010 | 17.630 | 17.320 | 17.870
8 % R? 0.279 | 0.303 | 0.309 0.332 0.332 | 0.237 | 0.416 | 0.421 0.226 | 0.264 | 0.378 0.386

BRI A R

4. T ROFRESHRR

P& BN BT AL AS R ATl P B Al R AT RO A R B A B 22 S BT OT R R A B T R R
32 BTV BEAR K K BRI, DRI, B A e R 22 55 i 2R R REAF AR AT Rl 0 25 57 o Sl s b A
b A EE A 56 b A oMb B0 SR B SRR T Dy 32 Bl M TR 5 AR R AR EAT A 4 i e AR A T
BB AMEGTIR, JFE MR B B IR 2 5 A R e T A T R B A R S B . AR SORE 42 R
FEAS 239 1 b 36 A oMb 2R ) 3 i ol 21, JHG e 4 ) 1 1 3 A ol v 8 T 55 ol A ol o B A
Bro W VL BYEE R TR, B A e BT ) s b A ol R Rl A ol 9 Sk B fe AR A RO
SR LI DU | o B = ol A i ey € N e o /A S B A i B0 i - o e e 2 S
JE L GTRAR T A BRI . LECRFT A A SO B AT S TR B 2 B o 53 A A i
Aol v, fE 0 5 AR R BETE B A0 e B 5 b SR O R IR AR T . R BOX R L 19 7T fE
i DR 2 7 ) 32 o A M 8 A B B ) S BRAL AR R Aol BB R RE ) B B R A e A R AR R A K
JRH)SCHE

* 11 AT W 7 M R B
Panel A #| 3% W 4> Panel B 3E #| 3% W A Panel C: iR % v Ak
55 (1) (2) (3) (4) (1) (2) (3) (4) (1) (2) (3) (4)
B
Perfor SCI Perfor Perfor Perfor SCI Perfor Perfor Perfor SCI Perfor Perfor
mance mance | mance | mance mance | mance | mance mance mance
o7 0. 027 ***/0. 003 ***| 0.009 | 0.010 {0.085 ***|0.003 ***|0. 066 ***|0. 061 ***|0. 115 ***| 0. 003 **|0. 098 ***| 0. 084 ***
(0.010)[(0.001){(0.009)[(0.009)[(0.012)[(0.001)|(0.012)|(0.012){(0.020){(0.001){(0.019)](0.019)
scr 6. 640 "5, 648 " 6.023 "*|5.833 " 7.542 6. 717
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The Effects of Digital Transformation and Supply Chain Integration on

Firm Performance: The Moderating Role of Entrepreneurship

LI Qi,LIU Li-gang,SHAO Jian-bing
(School of Business,Liaoning University, Shenyang, Liaoning, 110036, China)
Abstract: Digital transformation provides an effective transformation and upgrading conception for firms to heighten their
resources and capabilities, and to exploit external subject forces to magnify their potential. Furthermore, it accelerates the
realization of high-quality development of firms,and helps accomplish common prosperity through three allocations. Based on
a sample of China’s non-financial listed firms, this study investigated the effects of digital transformation and supply chain
integration on firm performance. Since the digital tools were extensively used after 2006 ,the research period of this study is
defined between 2007 —2019.

The major findings are as follows. First, digital transformation has a positive effect on firm performance. This means that
the development of digital capabilities is critical for firms to survive and further gain competitive advantages in current
market environment. However, the successful digital transformation requires resources and capabilities accumulation and
subsequent continuous investment. Thus,a firm who wants to achieve successful digital transformation must endorse a long-
term oriented strategic vision and this is particularly the case for SMEs.

Second, a firm’s digital transformation is positively related to its supply chain integration, which in turn reinforced its
firm performance. The dissemination of digital technology has changed the relationship between enterprises and their
stakeholders. The competitive activities of enterprises in the digital era require assistances from upstream and downstream
enterprises and consumers. By reshaping the supply chain integration system of a firm, transforming the way of supply chain
integration, and increasing the efficiency of supply chain operations, the digital transformation guaranteed a firm’s acquiring
of resources that cannot be imitated and irreplaceable. Additionally, through utilizing the close relationship network existed
in the supply chain system,a firm can enhance its cooperation efficiency with stakeholders, thereby reduce its transformation
cost and develop sustainable competitive advantages. However, the mediating role of supply chain integration is
nonsignificant in the relationship between digital transformation and firm performance for manufacturing companies.

Finally , entrepreneurship plays a positive moderating effect to firm performance through supply chain integration during
digital transformation. To acquire development opportunities,a company with strong entrepreneurial spirit is more likely to
implement innovative activities and make forward-looking investments. Accordingly,a company who is driven by innovation
and adventurous spirit is more likely to carry out technological innovation and develop value creation methods, thus
achieving excellent performance.

This paper probes the realization mechanism and micro-foundation of digital transformation, and its conclusion
contributes to the high-quality digital transformation. The marginal contributions of this paper are as following. Firstly, the
study executes an empirical test on the contradiction of the economic consequences of digital transformation between
theoretical analysis and actual deviation, which provides supporting evidence for illustrating the acceleration of digital
transformation on firm performance. And this provides theoretical support for the fulfilment of effective digital practices by
firms. Secondly, the paper investigates the bridging, complementary and mechanism protection functions of supply chain
integration as an essential bond in the implementation mechanism of digital transformation based on extended resource-based
view and the network perspective combining resources and relationships. The research on digital transformation has been
expanded to the domain of business ecology research, uplifting the practical ways for firms to raise economic performance
through digital transformation, and has a certain realistic contribution to progressing the success rate of digital
transformation. Finally, this paper reacts to the possibility of evading the information paradox from the viewpoint of corporate
cognitive initiative. Taking the entrepreneurial spirit as the starting point, it hunts the motivational elements in the digital
transformation procedure, it enriches the correlative research on the micro-foundation of invigorating the digital vitality of
firms.
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