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S FOME A1 w)E AT L 55 o8 4 000 25 A2 1 o D DR T D oA 22 0 v LA 2o S U e R P B B
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B A Ml %) 25 3 8 1R 3R SRR BE B R TN IR, Fei A PE AR R SR T FE M B ey W S R T 3
JIE = A AR TT 8 25 78 75 AR 3 4 T 77 A I AR (T SR AR, 2018) . R FHOR 1 — i TR
ARSI T S ) A BRI 4 43 T 2 ] 20 4R T 7l B R SR L S I AR 1Y P I P it
Ko FETAF BAHEAR A 0 1E 2R E a8 ALK SN R AL 5B R A SR LA Z )
183 3% 4445 LU T+ (Rabbiosi and Santangelo,2013) . BUFH AT i 5w e 23 8] 55 PR BR ], 54k T Q18T =
L5 Z A R T, 4R v T AR IR 0 TR, &AL G BB HE AL 1 H 8 A L RO 9% ) L T
Bfip . [RIBS  ZERCTH R A Bk B R AR T BT A B A B R AR BR AL BRAIR T B 2
i AT ARG T ME HE KA T L B AR A T Al A et AR RS VB SR AT
55 A Bly 5 RO BT 28 A A e )28 AR A O 43 (CLL/NIB R BN, 2021)

B AL R AL T Al A 2 ER ORI 2% 1 S EE L ST R T ECF LB Rl A 2Bk EH W 4%
Xt BT S A B T AR5 AS e B B R 338 i Y R RSO < M 2 AR O A b ok B AN [ i 3 1 31 9
R B ZRA B T R AG L (B AF ,2021) o TEBCTFHORFFSE AR A4 7= 2 B3R T S N A7 )
Fic, U038 B A I SE I T e ABUE L O BTV T R S E R Bk [ 1 AR B B oK
it - A543 UG 15 4 BT Al B 2 ) 0 % 3 ) S T T D e Ll ST R B R M I R B B T
WEEFTHE R AR T BHT AR T 0 R R [RIEE BOT e U R R BT A A A Y S it Al R
T HF R AH 18 7 2T B Ml i A A BRI 4% . 1CT A T T Ak B R TR X B K
SR A% (] PR L 52 A e SR D R AR A RTAE (VL /INIB AN i, 2021) , B3 B 1 JF i R B AR 1 125 [ L
R . INZECTOT 6 R A BRAN (A BE T AL A0 3R 30 T BT B RS H AR IR BIUR 43 R R T e 4
BRI R S PR o TS AR B8 0 5 Ak T £l 7E BT N 4% b 1 55 3 IR A R AR AL R
T 4 B8 5 I8, Al b 05 A [) AR TR AR B B A Al A e AR R0 37 I 257 5, DT R AR 17 5 4
Fe 1P F SR LR A B A s e g o DR, R 0F e [ e R A DA TR 5 B SR A Bt B, A S o

H L 5005 A 2 780 W% 19 S it A2 Ml il A 4 R BT 1) 28

H2 BUA AR RS 5E T, Aoll fl A 2 BR B8 N 45 47 B T 48 T+ A3 B34

ENEE S SINE L L EXEE S

1.8 % E
RS0 OLS S IV J5 12 Mk LATR A 20 im0 1 A HH 14 3R B 190 246 phe 55 177 9 £l B sk
XA TR, NS BN T A R, Al Rl A ARG N 45 R T [ B A I 25 40 W7
A AR X — [ e [A] B 2 3 ] O P 2R AR UL R 2R e, A0SR AE OLS 3 IV A HEZE P 4
AT Gt 0 JC v A A8 e A A P R) R, e DAAS B S 800 — B A T 2 R . BT Ry R, AR S
R CA X (ZETMMEZ Z,2015; B FFZET I, 2017) U 0E , #8 H# Heckman IR BUBEAL,
T 3T Al A B8 A 2 TR T N 4 R T 245 1) SRt LT S B M g G AR T
Innovation, = aDecision; + BX, + &, (1)
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5 Al FilA 42 3K A 2% 14 P R AR B Decision N M B, Decision=1 7R Z A fl A T 43k Q18
W24 , Decision=0 3 75 % Al A il A 2 3K 618 M 2% 5 6 FBEVLIR B 5. T Decision If-AE S A= 715 &
S TN A BRI 26 2 Al B T B B AN WA A0 AT I B R AT O A AE — SRR AT I iy PR K [
FRF 532 01 i M1 it A 4 35K BB 190 4 1) 2 SR R LRI 5 280, TR, ) A 4 T R SR DT R
Decision; = yZ, + j, , Decision, = 1 (Decision; > 0) (2)
Herp, Decision” 227 Filt A 42 3K B8 M 45 1)UL 4, 2 Al ) 2R SRAR IR s S BEAILYE Bh 30 5 Z 3 7m %)
AP P SRAT 7 S R Y A A A e T R SRR, Z A X ASM ) — A T AR e, s
XS Decision A7 B9 B BE 1, ABXS Innovation 37 L3R
AN TR Y DR SR AT g % AN [a] 5 B8 B850 LA KA [R) 9 SR BEAL A o P Rh R 3 Aol v 78 19 BB 54K
?ﬁ%(lnnovation“ ,Innovationoz)ﬂl]?ﬁﬁ/j? :
Innovation,;, = B, X, + &, if Decision = 1 (3)
Innovation, = B, X, + &, if Decision = 0 (4)
FBEMLE 3 T & A1 w A1 22 (p=20) , BT LA E (elDecision) =0, Bl 2 (1) A OLS A 3 B o A W o 1M
Heckman J5 % & 7538 i 20 (2) 4 38 396 K IR 07 R (IMR L) R X A 25 0 W ooy, = var(p), oy, =
cov(e,m),0o,, = cov(e,,w), ¥ o i HEL T 1, W &, (e, B9 SR AN T T

. d(yvZ;)
E(e |Decision, = 1) = E(e lyZ, + u, > 0) = Ulﬂd)(th») =0 ,Ay (5)
. -o(vZ,)
E(eylDecision, = 0) = E(e,lyZ, + u, < 0) = UO#T('}’Z,-) = 0g, Ay (6)

o ¢ (+) L @ () g b 1 TE 25 23 A1 10 %5 B o O R B A ek . 2N (2)— () M it 1 B e i
iy éﬂ%ﬁu I I 28 52 ) i Ml A2 3 S R0 PN AR B 46 BT I B L (Endogenous Switching Regression,ESR) °
Heckman P [ Bz 09 Al 11 B O« FH MLE 5 25 % 20 (2) 47 Probit |1, /31 v FF 315 L ik A
SRJGTERTIE T 160 22 A $2 5 CansR =X (7) v g A 5835, D) 58 P 30 49 1P s 22 0 S AP 7D ﬁ@ﬁ((ﬂ
o By — BT .

Innovation, = aDecision, + BX + poA, + o, (7)

[ i, 7E Decision=1Decision=0 W FFIE T , @ 1 2 (8) (9) 745 B, .8, By — Bt Ak 1T .
Innovation,, = B, X,, + o,,A,, + v,  if Decision, = 1 (8)
Innovationy, = ByXo + 0o Ay + Vo if Decision, = 0 (9)

P S Al b X (10) L (11) A4 B 3 S Ao, ol 45 21 Rl A 42 Bk 37 I 45 Al /9 1) 387 5t 44 10 -
g 40 RAGORL CATT) 55 2K Bl A 2 BR A 397 190 28 il 4 6 8 251 350 FK) 1 29 4k BEAE0W (ATU) -

ATT = E(Innovation ;|Decision, = 1) = E(Innovationy|Decision, = 1)

= (B, - BX, + (o — T A,
ATU = E(Innovation,|Decision, = 0) — E(Innovation,|Decision, = 0)

= (B, = B) Xy + (0, = T, )

LEEENREREE

(DRIF SR (Innovation) o & FIVECE JEWFFE T WA R 700 & A b BB 7= i 8 45 . A B AE
SV B T L A 5 R BRI 265 1 e SR e S S R A3 7 KB I, S R AL R A R sk
TH RIS AN AR BE b A7 78 S AR A1), B ) D00 B B AR LA BT A B2 "R AE . 5 BB
RIS by 32 B R A B B R 0020, B —E BN 8 T AR E M (B2 S0 FIs & 4, 2016) , JF:

(10)

(11)
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L7 R AN AT A1 8 26 7 A A 0 o A% SR B0 AR LT, 6 R P 50 o A S il ) 9 D548 A 1 R il
PR . UL, A8 SCRL A& B & R AR 3 45t 13 b A A R B B8 452 % R B0dE & B CNRDS
3 0T — e 196 ) H T B T RE R 0, A SO AR IS 1 B30 R BO 1 BBOxH 540 X s ol e e A

() B A5 R (Digital) o {55805 F55(2021) , 2 Tl b b i A/ 4EHR G B, 6 CA
Mk M K31 o 24 @507 AR 56 B35 B0 (Digital) o BARS I LF 54N 3 . O F H Python $2 8L |
T2 A A 0 4881 O 4 B SCAS 3 3k N T30 552 A O 2 BB A B AR 75 A R AR s @)% R AR
A oMl At 43 i) b B 55 AR B e T 0 0k 5 R0 TR O A R R, O AD TS A SCRR A D& I L B
oA e A5 B AR N T R AR 5 R R AR A R AR S U A 4 B ) B A R 1] )
s B Xt T A il L2 F AR R SCAR, e T L i 45 2 R G T B4 AR, R 0 (kA
SCAGI TR 14 B0 A 55 B 48 B0 (Digital_Text) ; 3T 45 il vl 11723 B AR 46t 13 OG5 1) 1) 4
AT B TR A 7 B A B, W B R Al A BT A R T R A B R R AT
B AR BB BT Ak B B 4 38 8K (Digital_Score) 5 & b i W 100 507 4k B B $8 20 (Digital_Text
Digital_Score) ZH7 HEAL AL BRS , 43 5 LA 50% YKL T A i i 28 0050 A0 5 T 48 %%

(3) il A 4 Bk 0T R 4 (Decision) o BRAT WSR3 v, 5 4l il A 4 R0 38 90 4% 1 P4 306 2
B30T 1 A8 B AU HE TG ANIE % 3 Bl (2R 45, 2020) (20 5 3 008 (1 3 A BB I 3 (7% 77 45, 2021) (LA
AMICA 7 LA 0 Al B B AL R BE AR ,2020) %5 o AR SCEEFE BT BT 2 3R AR, Al il A 4 2R A1)
L I PSR RIAT N o TERCFREAR BUFF 6 0 5K 3y 4 BR A (8 6% o4 104 2o B i, BT 190 45 14 4
R 20 T TR R 5 A a) Aol B 2R o A 4R BT N 4% 0 S R R R R TR T
SRESENHL T 0 OFDL, KR & [ B Ak A hy £l 2 75 il A 4 R0 7 0 28 10 40 ) A 1B, 7F — 8 P B 4
ANT R R UR A PR S A AE AT AR ST IR AMIE S TN W R AE Al kA 4 BRBIHT I 45 19 AT R ek
YA S R A BT A TS R A R . DUIEE M (L A i A9 £l PR A R B TR B A AR 3
— Gl B T RS T R BT I R 1Y ] A A A D AT AR A R AN HACER RN I A (R B . R, AR SC LR
TR AT SRR AR 8 AT R VR A 0 530 i ol e 75 il A A BR B 90 46 4 A of | B8 SR UR T CSMAR i #h
KHCAFI . Rl AERATHT R 2% Al i FE A 6 BGRAR DL D000 B i b 1T 2 w508 A0 G HE 2
A FHEAT VL, SR Al 78 AN 4F B 8 3 T AR SR | W Ak AR 1% AR 2 R AR B
SCA RN A ER B 925 4 Aol 75 U A oA Rl A 4 sk BT IR 4% 1) Al 5 S0 B v D D A R o
Tk eI HES T2 RS B0 5 B RLR ARSI

(4) oAt Fas o 2 1 R A 1k 2 R AR BV {85 0 T SCHR 9 ik | AR SCaE B b T 2 ) B 9 L £3
AN AERY RS R BE B SRR 4 KT AR B AR B . Heckman 55— B BE P56 07 72
(1 Z A8 Bl A8 1 A0 T b 4 30 B L5 H W e A S S HEA MR 2 RS B R L B R AR
ST 1) Al FLTRT 1) Vg A R A 7R W M T B89 A Bl % A R T R R K, A M A 4 R A
T 0 245 1 M SRt DB, Al R SRR A B G N B R A AR AR R R B b 2 A 1 AR
VO M N A AR R TG D R Al A B EL A TN I A A T g
T A 4 BRI 9 4% g R

AR SR BEA I 8] 2 2008—2020 48, T 35 17 53 8 7 a2z A L 2 8 A e 500 58 2 0 BT A T 1
b A JBE 2 R R 2012 JGIE W 25 A7k 43 2545 v ), SR AR 1E 4 L i iR 25 45 B ™ o e ok (R AR
JE A5 2] 18342 VLMY . EXREA FEAR R AT 1R 19% 45 R AbH

@ EARF S5 0T E Tk 2855 ) M3 Chitp : //ciejournal ajcass.org) B 14
@ ZEmFAYEG T RS T E T 2835 ) M 3k Chitp : /ciejournal ajeass.org) B 4 o
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W, BF A BNS IR W& E D b6 3 5 SR

1. 805 40 B8 BUAR i £ Ml BRON 2 3K €13 I 4%

Al S 7 Rl A 4 BRI 19 4 D SR B I 05 45 2R 3R 15 (1) BB s, SR Y Adi 1 J7 ¥ 24 Probit 1]
Ao S5 RN BUF R FBTE 1% (7K F b 35 O I Bd W A Il B A e AL HC Rl A 42 R A
T 2 ) DR SR LE [0 200, HLAS SRS o B 1 A 8 s Y S5 it 108 3k % A A e BRI A R T B
PN BTURIN 2 ()RR 52 T A A A e i 3 Y i L R | s 28 2 I TR A I AR 23 R
S5 T7 2AR vy A oll Rl A 2 R 9 285 1R WA AR A RAR L 1 AR o 0 A A TR R R v ) ol B i)
TR A A BR AT I 2% Y TR

LHFUEE BASIREFNERA LN T EY

Aol A7 A B T 5 A R A i 1 265 ke SR L T SO TR Y [ A 45 SR AN SR 15 (2) BB
SRR BT A R A BRI T I 45 1) R B TR 1% 09K 1 83 G Ul B Al i B AL 1
T T A SR, BAR Rl A 2 EBRAHT M 2% 1 P SR A 2E T 1 SO 3R T H2 00 5 45 FIIE S
M T LRIV B AT R A7 A AR R TR, AR SCOR G 48 80w i L ) AT R 2 158 (1) 47 A 1 T 35
00 ) 2 SR E AR A Sy il A A Bk BRI 00 4% 84 TR AR B AT T B B/ 3R (2SLS) i, R 158 (3)
B g T AR B T S5 2R . AR 5 R A AR R RS H2 AR AR AT AR BIHIESE

BEXF L) AR AR e 4 0 22 BT 5 2000 P4 A R R ST, AR SCR T Heckman PR B BY 2351 A6 T T A
AR PREIE T AR ITR . R LB (DFR WAL (A A S5, 2 ERBIHT R 45 19 R AR R 3%
NIE, H2 FRRAFBIUESE , H O\ 58 0, BEAS B PRl 25 0 SEAFAE o AT DL, Al 7 0 A 2 BB I
AP, 2 H A BRI, X — P E LA R Al A7 BT AN [R5 A5 T — AR e i 22, 5 0
LA 0 B — B Al . R EEAL b AR SCERIT R 1T I PR R SR AT O B L SR . R 1A
(5) (O)FUFT7R, TLie 75 A BRI 45, Al i) B0 A e B 24 e I 25 4t o BB S i 4R T

*1 BN £ BR B HT W 4% R IR 5 B 3T S i ik it
(1) (2) (3) (4) (5) (6)
sk R OLS v R P ELE
EFRAFML | QG RIS | RIS B BA% BB Gk
e 0.5963™ 1.4972" 1.3427™ 1.3530™ 1.5075" 1.1952""
(0.0613) (0.0577) (0.0650) (0.0639) (0.1045) (0.0810)

SRR A1 B M 2% 0.6192° 1.2863" 124217

(0.0204) (0.1303) (0.1172)
by -0.3846™ -0.2551" -0.3117"
(0.0711) (0.1165) (0.1000)
FEA %L 18342 18342 18342 18342 6724 11618
P R 0.3045 0.0987 0.3055 0.3006 0.2147

L FE S N N2 Robust TR AR EDR ™ 7V BI R AR FE 1% 5% 10% KTV E B3 LI T 4% . Probit4#
TS Aol A 4 BR A BT I 48 R 5 178 1E A TR EL 2R R 69.29%

3.4l RN £ K BT W & X B BT S B R F LA
T R A s B R A R I 45 R Al BT SRR B R AR SR T — N RO SRS
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TR A BR BT 2% Al R Rl A 4 BR BT I 45l B 40 B G A S AR N Y I 3 S BT SR Ak
() 2 B PR A L, an i 3 i o BT A B, A 4 R A BT IO 445 1 A ol dn SR R A0 i e R A
BGOSR T AR Rl 2 BRBHT 9 45 7 Al 0 SRR i ke 5, LB S ROk 15 3] — i R
AR TF o X — 25 JEF U EDIE T gl A 2 BR BT (0 25 X b B8 SR ik 32 TH 08 . b, 3 a8 (10)
(1) B Al 3, Tl A 2 3K 8137 ]9 25 Al Q58T G881 - 24 Ak BRBORE ATT 4 1.26 , A Tl A 4 BRABIHT M 2% 4>
Ml B BRI - AR BN ATU R 1.06, BR ATT>ATU , 58 B Filt A4 BRB1 35 9 28 4\l 18 81 3 G sl T
RN 5 T oA il 4 BRI T I £ £l 34 458 it A BT 149 €01 3 S 3808 800

1.0 1.54
AN

T3 T}
Al AT AL (& OGSO

Tl A 2RO s ll L 5 0 B R SRR BR OB 2 ol 1 4 0 B 808
------ Tl A4 BRI R Gl 2 SRR e RS ER QBT 4 il 7 0555 Q58

(a) Decision=1 (b) Decision=0

B3 HMESREIZGUHEHN

1. & (5 £l SN ER B B IR 3R

AR SR 4l 30 T T 9% R Y e R AT A R R LI R T 30T ) T T U X o 4 08 Y S e
2010 4%, FHEZ BB 4 22 T 1 Atk 204 1B BT B R 0T (X0, #2020 48, 2o A 78 S 3T i A i s
2 B AT TN 4 3 T LE B B DR R IBOSR S S Oy i B W I S W . (SR AL
(2022) , A SCHr 138 5 58 A0 i AL i e 3 T 051 288 A vy €00 0 6 DAk T, R At 3k T 00 28 O A B 3 9 U
0,2 2004 T AR M 255 . Heckman 25 — B B 19 HE 25 SR 2 (56 (1) L(3) AN i), $ v ik
BRI E AR TE T A REAR R BT Ak A 4 BRI 5B R0 45 A4 R, X 7 Y i B Ak B Ak B KR
(Marginal Effects of Means, MEM ) 435l &7 0.19 (15 BB %8 I 20 ) L0.21 (AR 3 B2 I 21 ) , 2 ) [l )5 22 %K
Z SRR R R BT R 22 5 FUR 58 R B Il I 25 R R (55 (2) () B FER) K
B VR 4L A 4 R 19 4% Xk il B 3T 4 R4 R T A T ek v T v R R R ALY Ll R
BB B2 5w B T SR BIRT I 4 T ik o BRI I 45 i 1 2E 2 M 5 RE T I R
il T Al X T R R AR R OR Y 2 S BRI EL DX B AR AR T T A 0 T B R L s Ak T A
M A 4 B 3T I 285 ST e L) S o ) D T JEL BT S 4 TN

@ A SCHEE TR TCAH AL Y K 36 vk (Suest) HEAT AL W] B B2 A 56 0 D3R5 AR v, B Al 20 9 41 1] [ 9
FEOE S ER R PAHY 0.14; 25 8 7 B b, Bl A A BRAHT 100 45 (1% 4 18] [0 ) 5% 300 S M A 2 19 PAEL 4 0.00
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R2 EKAoHTRHFERFEERENRRERIE
(1) (2) (3) (4)
12 ) VR ik T 6 A1) 37 ¢ 15 R 1l
SEBRAN BT M 2% BIH B SEBRAN BT M 4 B B3k
B AL A 0.5449™ 1.4444 0.7552™" 1.0694™
(0.0707) (0.0736) (0.1253) (0.1286)
TR A HT I 2 1.0669™" 1.9596™
(0.1404) (0.2096)
A -0.2937"" -0.7664™"
(0.0857) (0.1247)
FEA %L 12805 12805 5383 5383
JE % R 0.2870 0.3607

2.2 EA B B

&3 T X Aol T AT R R AR SR 45 R . 25 R o, A Ak AR EA Ak A Heckman 5 —
B Bt Probit & 8 F ¥ 5 Ak #% 89 (1) MEM 43 %1 4 0.25.0.15, Bl A Ak B & 5 FTAEEA ;78
Heckman £ ZFr BE (55 (2) () FN BT ) , A8 FAEEA A AEAS, 4l @il A 42 BRA0 5 9 26 X F A1 3 5
R AR TR PR B AT A B AR B K AT Al 7 2 R B B R 2R B AR AT T R
—E WAL R (BOA T E R X AN A 2 AR bR i T B8R R B D SR A A A B
WM A o TRV, A A 5 B T TR ] 658 5 140 56 28 4 7 3 [ T 3 O 25 3 T o 3 L,
EO[RE S & — RN TR IO T AR T, 257 AT Al A Rl A AR T T T S R R Y o AR v 2 G Rk
ZREERENEERES2, D EFEEBERT EA A @l A 43R0 5 % 45 51T G — R 50 R E
2, B Al 78 [ PR A A VR A2 BT 5 WA DR 3 . — 5 TH , 76 flUA 42 Bk 61 37 I 2% 119 L B Bt
SEAE R 1 B R A B8 R A BBOR SR B A S 5 B A i (A lk BB 5 e IR B R 4 A 5
WA, I D o A ik s 1) R A 0 0 1 BRSO A B T o A v 3 0 9 B
by 1L Al JIE A R 08 B BT I 25 i — 2 BT (224955, 2020) . 55— D 8 o dE— B B AR A A
P A i oll S B0 T R B U8 04 B R 80N 5 RHIE T & (A RSO, =2 v e Al 22 AR SRR AR 1 A A

*3 X 4 1> Al BT B il M R A R R A T
(D | (2) (3) | (4)
E A Al e B A Al
S BRAN BT 5 2% B Bk S BRI Hr 5 2% B 85k
e i 0.8846™ 1.3583™ 0.4622" 1.2820™
(0.1332) (0.1405) (0.0702) (0.0676)
4 BR AN 3T I 2% 1.7060 1.2191™
(0.1985) (0.1367)
A -0.5932™ -0.4170""
(0.1190) (0.0834)
AL 5185 5185 12977 12977
4 R? 0.4488 0.2840

@ YeSR Iy AR BT T T A AL A TR AR 2 S A B A P AR 0.015 45 SR T R b Rl A R IR 465 ) 401 1]
W) 2 H 22 SRR IR 19 PAE M 0.04
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PR AR I 4% 1 bR Uiz ol 9 5 A0 34 (28 ORIl 5%, 2014) 4 3™ e 55 G138 B ik i 5, PH
e, BT AR A Al Rt A S BRI 190 265 1) [ A Al B 5 T 90 A Tl PAY ] o 038 O 44 0L i) 2. 230 11 )y
Tl o TEARSCHIWISENESE T, EA A 5T R A BN AR B SR 1 R A AP AR

AR DA Eell BN Rl QR g

AR 78 Bl 4 BRI T 0 2% 5 T Al B8 S A B AR T LR, AR SO 86 T o A U DR TR BE VBRI
AN PR I % B RE AE Al A 42 BR BT I 45 A E L BIHT BT8R T T BT R IR TR .
A Sk a9k, e (D) B SREAE LAY I S (12) K86 L3 = /> 728 &5 iy 2 4% B9 98 5 3800

Innovation, = a, Decision, + a,Mod, + oy Decision, X Mod, + BX, + &, (12)

Hrpr, Mod, =85 78 5t , o8 i B 5 20O AR A o 2047 0l 5 v B T Al 7R BE AR 1T
Y B2 B0 R EE , 73 i 2os VAR A 2204 23 A 0l (AT BR ) Xt i 28 m) ik A7 i BRER 20 Hr . 15 B i 3
fio 3k AR o, X LA A R R R i 1 IR Al SR R R 5 P S R 5 AR A X X R i Bl 7 AR S
AT BN 28 PEAE A 00 H S TR A (2012) B9 480, LA 47l 1 3 B Al ik 2 5 4R 4
WSO /A2 S 2 R0 LA RE B 5 (600, 5% A1 v B2 SO T 28 D 1) AT 5 R A T R W L A9 -5 1) i 5 R
PR LLOI R (R LR b AT AR AR B R EORUE T CSMAR A Wind Bifg e . it (12)
R E oy o b 2 U Mod, 7% 5 X5F 4l il A 4 BR800 28 55 JHC ) 7 4 sk ] 79 OC 2 B2 9 15 1R

1. 53 47 Ui 3% 0 B A 8 5 0L

WA (OB FR TE 1% (1 525 1K b 2387 D 5 B T 1] 3 5 Al il A 42 BRI 557 9 2% L 1
QUSRI A Z8 o BEE 0 A7 0 5 T B2 A 34 0, Al mil A 4 BRI 190 28 ek B 357 57 20 14 e 3 2500 1oz 4
SR . AR BB R BENY oA IR AR R AR B b4y R B AT M5 Bt 4 KA B M
TEAR A R ) BEA T 3 2 45 3 R e i i i 2 w0945 5 IR 8L, BE B8 A5 LU T A 4olk KX
5 P R T A 0 ML L % otk BRI 35 2l A A5 B S o R e i I I il T AR I 14 I BB B A B T T g
(BT, 2017) , 1Al 35 57 I A0 23 ) (Rl A A2 BRA0HT I 45 (AT g A7 B IR 5 1 434 U T BA G )32
KT o M B g AR 36 I8 18 A B2, A S 3 A U 3 B8 G Tl I i 1 Bl B = AR B e, 5
S e B2 B RIAAT A T BELAS Aol 587 . A SCRY 25 2R 545 548 75 AR U6 Y BE IR O AR A & L X B0
SR BB UL L B ) RS P 22 e A G, TR E BT S T A AT I 1 3 2 R
555 1 S g (B D8 Y 35 B3 L, HLEE 5y T R A A B e s R UG AR B X PRIAE T . — 5w, #% ¢
BB BT 51 A B T 44 B4 A T R 23 i EL R 450 L s | TR Y b WA
B 1 JRA B v B, 5 HL LT 20 W) 0 B 32 LA O e IR B SR Ak AR I O 2 A
/b 32 B BN 25 5 T R B8 (BRAR IR AE L 2017) , X 7R AR AR BE b BRI 1Mk 5 1 g AR 138 Fr i & 4% 1Y
YEM o 55— 7T, v A b T 2 5 ol ik = A5 2800 i FAIL ) S BOHE R 08 B 8 e, T 20 A Uil £ 368
RIS WA 3 T 3 P A 2 B 4 SO I MG 5 B BT WIS, LUBIO D 32 9 AP BR800 % 454
7 58 T A AR BT Y R RCRE R ST 20 U I 4 B A — S L A G i £ R X AR Y
J7 s AL R LA w A AR o 2 AR T 3 I R 58 B s R S T TS Y R T
A ERA T I 45 330 2 BT TR AR R T 5 DG B R, L, ZEAS SCRUIEFE S 58 T L 45 B 4 7 IR
Xof HR AT 37 B i R B v M S T B, B0 B U 5 3 SR I I 3 A A 1) 1 RN

2. IR AN B TE B R HY RO

A () FN MR UWIR TE 1% 1Y W25 MK b, BR B AN B 5 P 67 T8 90 37 ol i A 42 35K 81 19
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2 55 HAH 308 9 OC Z , BIVEE 35 05 A 8 76 1k B39 00, Aol fil A 4= Rk A1 199 2% o 1 i S 28 ) e ik
SN TR o R B R SR AN A A T R A U B R AR E M RO TR A R R S 5 A Y
WA o LT IR RE A B IE A AL BF AR AR O B M AR B FR T AP Al [T A AR R K A 3 e
32z LA A M 7 R PURIGE SR B 7 Az o [ I Bl B 249 TR 47 7 30 RE AR A Al e B8 B e e i a5
S B Y B BT I AR XU BRI R R B o (HUR, 411 T B A I T AR S A LA, B
PRI AN Bt 22 P P ok 14 16 LIRS B AR RO 1 Aol 1) 3l 2 B BB O (XU 55, 2019 ) , 2E T 88 5 G A e
RABH IR o AEAR ST FERESE T , PR8N B 2 M 9 670 ) 3 K0 A5 B T EIE . X T BT 2 TR
SR Bl 22 Bk BT 0 255 i — OB 9 TR G BR AT N TS FORAMI BT IR S IR AL -5 AR AR AN
2290 1 B8l R YR HAR TH R STAL Y B AL . AR, A R A BRI AN U T R I T Al A
R A1 AR IS 5 BRI B 1R - T S B R R i e A% B X, & LB R A BT R o Y [ B 4
W0 265 B3 AR R IR B8 o [RJ IR, 138 B0 45 9 T 38R At I o 1 A all 22 %8 b S 9 AN E A L Aok B9 2255 T
A2 E G R TR, BT I 454 R 0 A1) 5 AL AR A O TRT IR RO B RUBS: (2R B 45, 2017) o B
DR B, I I A L TR BT R A2 AR BB TR T ] R A AT S, B AR T A KU i
{8 S S BT, A oMb BT 1) T 3 A SR P B R A A T BRI 7 R . IR ok, BR BT AN B E PR
S AL T Rl A A BRABIHT 9 46 Al i) SE PR BET S . XA R B B T A AU o B R B
Ui 55 Ak A SRS RAL I A T o PRI B 5 AT SR A SE LIS B SE I K T Al 1) B 2 B BE D OF
31 28 FL R THF A 5 R (L TR B A A [ Ja 1P 6540 €087 2K 531 i ol D) {05 i) g 45 30T 2 K Y UG ) R
W AE QBT U . Z5 BRI, BT O3 R A Ml Rl A A R AT 19 26 o HC S B R R S Ak i 4R THE T, —
ANARRS B2 B Aol N SRR ER B 2 o BB

3. LR 5i% &R P BT B R T R

N2 455 (3) F (9 IS5 R T 7, 78 1% 19 8 35 P 7K P L 0 N7 5 42 v 32 67 1] 9415 Al il A 42 3K
BT 00 2% 5 HL R B8 ) B9 5C 2, X0 T RlA 4 BRI 48 09 Al 1 5, 0 v A PR N A o R e o
b BT SR B2 T A AR L 3 — G g 3R Y AR Y A AR T RE R A AR U5 I B A — R RO A
AL B B A sk 82 w1 Aol 5 AN BEAT (5 R S H YRR T Ak 5
Z o MR i K TSl G T RE A A0 BE L ROHE A A R R AT LUAR T TR A e 1) A
A B IRE B R R = T R B A 2 E AR SRR . I BT A UL, e 2 B R E
O T YT DB 2 5 o o) 5 SR T 1) B AR, P M RN 22 T AR AT B T T Al R T 8 7 SRS AR Y BB
JEE, BB S ) AR A ) o R Tl HLIR RSP 65 % T IR 55 ARG DT BC G 4 X i
b AT RUAE b 55 245 w8 B A v Al B A A TR R 3 T AR o0 B i B fIE (I O R S BRI AR 4 2

=4 £l N £ 35Kk 01 3 I 4% 1R FH L 61 #7501 T R
(1) (2) (3)
G307 U 0% A i IR b by i 4 o i
Rl 55 B 55 LR e
AR 0.2862"" -0.0678"" -0.0127™
(0.0107) (0.0135) (0.0008)
L ERAIH M <A AR 0.1717" -0.0700"" -0.0076™
(0.0154) (0.0230) (0.0013)
FEARL 18342 12580 18342
R 0.3686 0.3405 0.3274
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R B A {0 B AR b SR Al TR S0k B B R i AR R P R A I R 3 S o A I H RE
I, e —E AR L L IR0 Al (8 R s ] T e ) 28 % 21 80 2 28 A Ml ) BIF 2 0 B % 3l 0 4
R bl PR T RZ B, AR B R b iy e my & P AR R R 2 80k A
Bl A, A 5 (14 K — R AR (8 98 3 1 ] R B I 4 L ] B Bl ) 246 PR A 1) B S LA o R R 1 L 7 i
A v R TR A A Sl 35 1 1 9 BT IR 2% 9 B 22, RE IR BRI IR o it B O SRR TR PR A
JZ SN, R X R ok [ TR Ah i S AT B R T R S T IR A B B S R M T E A HOR
SCPE RIRCT A B A0 T g 4 T B R ) 4 R AT R O 265 45 ¢ s () AT 4R T B 7l R A 5 AL
U PR (0 3 TR i A R T IR DY LT PR BT I 4 4 L A . S R, R SR BE AR P
TEA B T A HE R 4 BRBR 9 2 1 .

. REERE

LEBRFIETEOD

(1) B BB SRR A o B B0 205 & WA & R W i 00 1 Sy ol A R 70 o R A Il 1, G 6 50 1k
B R A 4> BRA BT I £ A B 4 U R B e 4 A I BT AR E O . 25 R S MR K e T )
BT AL AR B A 2T 3 0 2R Y BT U U, Rl A R T I 4 B R SRR HE A BT S s ) B T K
REAR AR 3% o Ah AR SR % 88T 0 i B AR BTk 1 BH R 1 5 A 1R RH R 1 AR
LA Ml DA A ol 356 A JH fth S AR BRI A & R BRI A VR BB BE T L DA Al 2 ST HR 3 Y R A
| A EOUHEE S . R, B A EBREE M 4 XMk A FUHTRE )1 A ERIETBE iR T A
1 1 2 B AR RN .

Q) B B AL 5 TR b o AR SCHE— A BIR T 36 F R A B B2 5043 BT ) 4 ol B 7 Ak i
FE b LA K S 75 HEAT B0 7 A T R o 4008 B DA O R B A2 R ) Heckman 9 B BE BT 25 51 0 SR Bk
= PSR BR T B2 R HT H2 9 S5 18 MK AR B it

(3) B 48t fil A\ 4 KA BT I 48 16 A o B85 5 T W 2 A oMl 7 2 0 DA 5 T OC B 00 30 T U G P A e ¢
8 1) T R AR (3K SCAEAR,2020) , 76 AP AR FE L, 5 055 O Wy Ao J2 Aol il A 4 3R A I 6% 1) — b 253
AT P IR IE il A A BRI 9 45 0F il BB SR I ) B R, AR SOBE B 5E 5 I PR 1R R Bl A A Bk
BT N 2% (9 R A AE B, 64T Heckman B B BEIOI IS . b 77 28 W) B5 B2 00 WA 75 8K H CSMAR Bl 5 . %
55(1) ((2)FN G5 T AL FH 53R Ui H1 (H2 B 25 R AR R .

2.EERMANESIKO I MERNT E

B A A BRI 28 A AR . AR R A O E AT 5 E R E A T e AT A T R
Xt R B e A IO L o 24 A (AL R A 7 o R 4 s T R R TR B O s R A A Ok T —
SE WA E M o PR B A S0 R I BCG 1 |, 30 = gl Rl A 4 SR A0 39T 19 46 2 Ry o 4 Rl %
AP e SNl v g AR TR SRR L RSN OE T Aol R R A ) AR AT R B
A R B AN R S ), 7 R S AR G S Bl BRI 45 B ) AR 1 I AN T G b B T
o 56 E A ol fil A 2 3R A T 00 286 11 ) B e FL AR SR S, AR SO R T REAS I AR B — R R R
SN F AR A B REA 5 RNE S (3) ((DFNIR,1E 1% B35 MHEKFE L, F 1k
i A (o L A 2 [ A BRI M 4%, TZ e SR B B R T T b Rl i . B g 25

@ EARMRISEER S T E Tk 2855 ) M35 Chitp : //ciejournal ajcass.org) B 14
@ IS bR B i T 2SR E DAL 28 55 ) 3k Chitp : /ciejournal .ajeass.org ) B4 o

56



TR AR consmiom

(4) 51552 555 (4) 3, Fil A A BRI 9 2% (4 28 K00 L& BE, AR TR Rl A 4 BRI T 0 2% A 155 20 , 7
A A ERBIHT  £% (F 2 1] T 22 ) Dk 5 0 4 Ml B3I 52 301 48 A4 AR 1 il A 22 ] 4 Bk 1T I 45 1 0

BFAOERTERON . AT L, 9 KEh A EROIH M4 /) B, A B TR ARZA4 5 R ) () HE B B L
v BT BE R R BT 51 & B B ARONE
x5 BNk FT ML IER RO EARER
(D) ] (2) (3) \ (4)
H I 2 M BRI M 45
4 BRA T 0 4% BT B 4 BRA 3T ) 4% BT G R
BTG A 0.4049™ 1.5794™ 0.7678™ 1.2933"
(0.1057) (0.0617) (0.0691) (0.0698)
2 ERA ™ 4% 1.0713™ 1.4256™
(0.2507) (0.1124)
A -0.3500"" -0.3999"
(0.1259) (0.0670)
FEA KL 16947 16947 15857 15857
R 0.2679 0.3252

3. & a3

VA B o Al B A B R e SR R S A5 R B v BE AR AR M AR Gl R A A TR
ARt i 2SLS J5 i, WP ASE RN AT B A AR A PSR A T

(YR IR . FEREF R R I ARIBCAR 507 AR D 3 32T B 5 i 807 Ak g 0 slr i 2
A Aol AR T R X AN R IR B 1o A TR Ak — TR TE A 3 R IR ), B2 R 0 S (2022) |
A (2021) , A SCLEAMHB I T HAS 35 Lewbel (1997) 1 BB B AL 1 B AL 56 R A T HAS &
BB g - OS8R B 4 BT A Ml 09 550 10 7 AR 3 (B 1 AR 35 K 8, DU AR Dy B R 1 3 K =%
(shift) ; Q%X 45 2 A, 7158 F 00 & A7 Mk P9 oAt 4l 72 b — 48 B 0 B0 A 5% RV M, LA BLAE R 2
BT B TC ) 1R 1) 43 BURG B (share) s B LA shifixshare 1 Sk B 5K A Ml 45 1A AT B 16 B80T Ak T 780 S 400 1
1B s @2 Lewbel 1V B , V15305 Z A B AN 4F BE 0 507 A0 e RUFR 4005 LR BT 0 B9 22 19 = IR
J5, RIS AR SOl B TR AR & o AR b SR T 2SLS X 2 (2) OB #E A7 B H , 3 6 55 (1) 71 i
THIR MR, SEIFEWIHEL, BREEMRETS KB EEKE -8, HF K E RN
1599.71C K F &5 {H 10) , T HAR 5 t{6 4 281.90, F B A AE7E 55 T HAR 5 [0 80, 11 0, 3 F 0§ % 5
T HAS R Y Lewbel IVET 5 1) T HAS BB B A BB AME M. W7 UL, SR AR S5 0K SR R fet

(DFERTTRE . R4 (6)FN AL TTEE R UL, oI 2 75 filt A 2 BRAIHT W 45 | B4 7 1k 7 A4
o T W QBT SRR . RN, 3300 45 5 T BE I AF 7F Ho A ff B L 490 2, SR AF AR R T S00 I ) R
3 [ B 52 ) £ Ml 9 5507 A 2 R R LB i i . A BT A BT sl ) 37 B85 1) s i I AR SCOG
VE MR A (H B A BUTE Heckman 55 B B [0 U3 o, 78R J2 Al 4 o5 22 1) 4 ) A48 o, by bk 2 22
i T A5 1 N A ] R [0 5 S A T AR SCAR B3 T b AR T AR R O L RS 56 e T . R
6 55 (2)—(4) 5 53 BINCH T BB (Rl A 4 BRI 0 28 A Rl A 4 3R 357 I 2% 1% 2 T 19 2SLS 25 2R .
AR T P SR AL VAR AR TR AE I N A RS Al 9 B A e R A G BRAIET ) 45 42 T A
B BHOK T B S5 IS R SR R fi

I

57



EEMNE BFURE BAEKFTRNESUHREN

%6 B B A ) AL B
(1) (2) (3) (4)
Y3 5 2 2SLS 45 L) R 2SLS 45 W7 12 2SLS 45 L5 12 2SLS
A ERAHT M 2% B35 G5k B 5L B3 Bk
B AL A 0.50517" 1.3105 1.3915™ 1.1801™
(0.0725) (0.0745) (0.1175) (0.0962)
A BRAHT M 4% 1.2342™
(0.1414)
(A, Ay) -0.3847"" -0.3011" -0.2817"
(0.0863) (0.1407) (0.1163)
FEAEL 14845 14845 5870 8975
WEER 0.1530 0.1484 0.0526
4IRBIGETEO

AR A O A 6 2 AL - (DR I RE R AR R . Dy PR S 458 MR , AR 3053 i %
K 36 bR DR 2E TR O )= T S AT ML 2 T EAT SR8 IR R . I Al il B 5 o Al i) B8 A X
FCAH ™ A —TE RO, g il A 1 T 22 BT 5 R A TR TR R A b A 9F 2 i B i s A DA 4 ) A
MAVSR IR AR D5 Rt . HAR L, AR SCUAAE B R B 7 B LT i ik OB R SR . B%
JE I BONE o P R B Bl A 4 BRI 19 285 XA ol B T S R A B TR 1T BE A A R AR JEE B i L X
WG 545 R 5 R b (K RS B P AR G S — PP LR N SE RIUESE T HA LSS R f

AN - SR N & &3

AR SCH) T B R - D4l B 807 e AR (07 Rl A 4 3R T 0 246 2 1T R 1 ol ) 1 45
R0 @RI A BRI BT 00 2% %8 [ AT Al BT S8 i T RIS, Ak T B B UEUAH X6 8 b DX A
b, bR A TSN B 5 ()3 A U S T B 1 9 A ol A 2 R A 190 255 % JFC 0 BT 45T A i T AL
JOF, PR A 5 P AR O A R 7 R Al A A k1 199 2% X FL BRI SR Y 4R TH 0N s Dk
Vi I S0 T2 WY SR AT RE AT B TR — 20 R A o B A 2 BRI BT I 46 0 AT SR AR TH RO .
TARICHIBITELE &, $2 H LUF BOR .

(1) IR i 77 b B 7 P e 0 4 sl e 20 5 A 1o IR AR N T R R e 3 R 0 B B . IR ok
BRI BEL 77 b 07 P R ) R ) AL ) B i T DR TR i b ) 807 A e R 7S Y 3800 5 7 I A i 30 38
IO, 2T AR GE A BE R T AL Y AT i — RT3 Tl B A 45 ORIl B LT 5 1R
RO S IR St R N Al B0 AR RE e AT Bl , BEURD | SRR IT BER O R AR A B T/l A
AN AR B A9 807 TR AR BCF A e RGBT M . FE 00 #8807 7 Ml A 7 Ml 50 Al B S A
H S BRSSP RIS . A T e e B BOR SRR I K RE T, St ™ ol i o B AN EE AT Bl SR L o
BEP A g PR B RE ) R PRI B R K A S SR o AT AL R A R 5 R AR O L Ik
SR B I 26 S il G A 2 0 B ) A O i i B A A A R RE T R A A T 2
FHRER BN (2 HRCF AU S IR A IR R A RO TR TR A MO R T 4 ) Ll )
JEERE S, HHE Bl B 70 2 03 S8 B o AL B 2 4 AU ST Ay I 00 90 R Sk B R iR A vy O e
P 2R AL 1 BERT AR, R S0 A e A i AT 2 3L

O DVEESE S 3NR Qs el EE| Tﬂéﬁ?ﬁ)mﬁﬁ(http://(:Iejournal.ajnass.org)W{#C

58



TR AR consmiom

(2) BB Bt A 4 B BT BIME 9 28, JE i A A 2 ) (] s I P 50f R T T o 00 0 B i e o 2
B E BT HIL B 0 4 BR A i o B R Bk A, T ORI S E T, SR A fE L. RS
5 A BRIA BRSO R R I 4 2l DX 4 T8 28 U AK 1 O R P S St R 25 S A (i &5 2 20 15 K
SEFRAK A R DI AE ), Sy 151 B 22 55 50 U A ) 5 0 S T v R B 9 S A R BRAA R A AN IE
BB 5 1 R AT g o il E Y 25 S R RO ANIR IR o (R TT UL R R o AT
Sk 5E IR B 4l 8 22 XA A AR LI B 58 36 BE A A 7 IR 55 I 4% B AR R AR R A BB
J7 3 RS SN BT HE TR 0 X e S B3 2l (8 W B M e il SRR O B B 1S ol sk LA B
Z IR PR T A W SN B A 0 WA TR TE 5 BT XU, , AN Wi e v S BT SR o il 75 SR I R 7
PCFE T ) B K DR R A T RE ) TE A 3R TR R AR SR AL BT 5T, BUBL AR 2 BR BI04 , 42 i
BT HE AN B M ER HE RS 32 0 o R W SRR i B A% SRS B At B A B PR R R E A

(3) FFLE4h TE Rl A 2 BRAHT W25 19 7 B, 3108 B BOm W VB e 42 A v B0 T B B o A R 2%
UEAF R, 2 TF A BRAL T I8 W0, A7 5% [ S A — S iRy B B AT r [ S Rt A 7 45 i ) T
B, IR T e A o] i 0 (3 O ME R R B 7 Ml B 4 I 22 4, 5 X I B A B A 1 2% ) 2
PRI T —E vy o FEBLIE SN AL S A HE iR R BB RE ) . fEEZZ 1, DA IR T
7 oMb e R A 114 22 Ak AN S A T LG L e B A B L L S B B A R B L O BN Ak
AN BT AE Y R A SRy, SR T A BRI B R 5 s AR AR o AR SRR A Al i A2 2%
() [ BRJE 35 TER A S BRBHT M 2% 2 5 2B AU IMER S B JiEEREZ T ERS 5K
BAE R B e I A 12 W B M B O B o AR R A ) T ek A ] [ R S R BB 51 e 1 B
1l 28, G R AT i ) A R v 2 A BRI I 2%, AT B T A 4 BRI P A A A BIR EE el R W S T
PRI BT, 5 Al RR R m BRT AR

ARSCHRAAR T RCF AR RS 5 R Rl A BREIHT M 468 0 T Al B B S 3 i 2 i o I 22
v, Al 2R T R e Al Rl A T PN BRI 45 B R S A i — PR R BT 2 BRI R T il k4
F16 I P ) 19 24 5 ] s ) 1) 2% 1) 2 80 O 2B JFG X B BE 0 B 2 i

= &

(&% xik)
(O EARA, 23, T ook . Q1T IK S BOR & & 3 TH T QM 7% 8K
fE T 23,2022, (6) :63-80
(2IBRERIE , B3 i s A A TR 2R 5 4l B B2 4 o B ], R B B PEIE, 2017, (3) 1 15-27.
(3VFEHE, 22T, B B AT B2 A e T 5 30 PV BOR S 2% BE 4R (0], R B 52 5 Il T, 2021, (6) : 32-47.
(4B MR, Bl B br , 2D R 9 KR . 5 R 5 BB BT 4L BT XM BRI 0 AT (D). 5T,
2021, (1):138-154
(5UL/NB , d i A  NEER N AMERREE 5 WS A SRR ——E bR ge g0 5 v = Se e [T 45 B 28, 2021, (1)
1-19.
(6 ) 30, K8 & e . 52 o 14 R i 2 S ek 611 35 7
(4): 60-73.
(72480 OB, A 2 7 . Aol R 4% ik A PT LA s A T DA M —— 3 o [ o ol ol 9 5 5% L0 . i O A8 3T
¥, 2017,(1):67-82
(84 H AR, AT I B R B B Ak 5 4l A7 5% - B AT A A 9 1 VE I L) 1. & 0 B 38, 2020, (11) : 73-91.
()BT . HEE . FH Lk 2EFRKS T EMEERMGERL ] E5%5,2015,(9):100-113.
(10)Z= W, i 82 . A ol A i 2 BT A8 ) ——25F L7724 8 I A AUH: BT 5 B3 Sk 19 SEE 40 5 L k]
LWL S4BT, 2014,(2) :27-38.

O 1 2K BB BUR T BOR B 2 B e AR )]

5 W7 ol R UL A L BB B M [T ). &2 FFIE Y, 2016,

59



EEME BFURE BAEKFTRNESUHREN

(11X, B AR, £ 50 BREAHE M S Al 3 B A ——BUR A B 5 7= B 25 A B9 IR 7 1 LT ). 2 SR 7L, 2019,
(8):21-39.

(12)BRBEL L RTT I Ak AR . Ak P44 (TR HEI R 5 RSk 1], i Dk 4863, 2010, (2) : 78-88.

CIBDI AR TMG R A: . A IR FR AN 8 M SR RCRIT]. &3 5T, 2012, (7) : 113-126.

(14) T e, dyide B B b5 . BF & B BR Akt b B4 ol 815 58 3 14 5% g FFCBOR KB IR B,
2017, (3):78-86.

(15)F M, A6 . AF 11 B A X i ol 0 397 85 40 0 4 1 ek R B &6 51 2 i [0 4 2 35 5 A 9, 2018, (9) : 55-70.

(16 s, sk B W% RN, JA R B A B R 5 v RN 6 32 5 s oll o i R e —— 3 T AL 2 ) 5 S0 4 #r
BIREYE [ T]. 25 B, 2022, (4) :5-22.

(IR ES A2, B4R B QUH -5 Al G —— 3 o B 9 R A R 1l 2 5 385 1 O W A 22 50 BF 52 (0], 1l B
S RIFFE ,2019,(11) :86-96.

(18) T B — L, A BN, 52t . v B il LA 387 v T ke 2 7 IR 46 114 S A5 3800, —— 35 T B0 IR i 5 A0 R 2
P L[] BRI, 2021, (11) 1 184-205.

(194 BHE:, b BT YRR BT OGTE 5 4l BIH—k [ I BEA i S R 2 90E e [ ). 25838 ,2017,(3) :175-192.

(203 SCE, S RE S, T Uk . 15 [ I W T 340 B 5 Al O —— 3k 11 Ll Aol B 28 R IR 3R (], B P R B F 5T,
2020, (2):203-225.

(21T, TR A B 5 Al F AR QR —— 36 T B B 7 28 ) SO0 8 19 SRR 9T ()], [ bR 57 55 ()
i, 2017,(6):105-117.

(22)BRT, F3CHF S0 B A T s2 ma 4l A2 R A = R ) R & 55,2021, (7) : 114-129.

(23 )02 . B B e R 4 5 e ——k B v = il B 717 24 W) 9 22 36 40 [T ). I B B2 4 1) 788, 2020, (10) : 51-66.

(24) Andersson, U., I. Bjorkman, and M. Forsgren. Managing Subsidiary Knowledge Creation: The Effect of Control
Mechanisms on Subsidiary Local Embeddedness[J]. International Business Review, 2005, 14(5):521-538.

[25) Castellani, D., A. Jimenez, and A. Zanfei. How Remote Are R&D Labs? Distance Factors and International
Innovative Activities[ J]. Journal of International Business Studies, 2013,44(7) :649-675.

(26) Chesbrough, H. W. Open Innovation: The New Imperative for Creating and Profiting from Technology [ M ]. Boston:
Harvard Business Press, 2003.

(27)Dahlander, L., and D. M. Gann. How Open Is Innovation[ ] |. Research Policy, 2010, 39(6): 699-709.

(28) Hsu, C. W., Y. C. Lien, and H. Chen. R&D Internationalization and Innovation Performance [J]. International
Business Review, 2015, 24(2):187-195.

(29)Katila, R., and G. Ahuja. Something Old, Something New: A Longitudinal Study of Search Behavior and New Product
Introduction[J]. Academy of Management Journal, 2002, 45(6):1183-1194.

(30) Lewbel, A. Constructing Instruments for Regressions with Measurement Error When No Additional Data Are
Available, With an Application to Patents and R&D [J]. Econometrica, 1997, 65(5):1201-1213.

(31] Lichtenthaler, U. Open Innovation in Practice: An Analysis of Strategic Approaches to Technology Transactions[]J].
IEEE Transactions on Engineering Management, 2008, 55(1): 148-157.

(32]) Lichtenthaler, U. Open Innovation: Past Research, Current Debates, and Future Directions [J]. Academy of
Management Perspectives, 2011, 25(1):75-93.

(33)Luo, Y., and R. L. Tung. International Expansion of Emerging Market Enterprises: A Springboard Perspective[J].
Journal of International Business Studies, 2007, 38(4):481-498.

(34) Rabbiosi, L., and G. D. Santangelo. Parent Company Benefits from Reverse Knowledge Transfer: The Role of the
Liability of Newness in MNEs[J]. Journal of World Business, 2013, 48(1):160~170.

(35]Wu, J., C. Wang, and J. Hong. Internationalization and Innovation Performance of Emerging Market Enterprises : The

Role of Host—country Institutional Development[ J]. Journal of World Business, 2016, 51(2):251-263.

60



TR AR consmiom

Digital Transformation, Global Innovation Network and Innovation Performance
LI Xue-song', DANG Lin’>, ZHAO Chen-yu’
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Abstract: It is stressed that China should boost the overall performance of its innovation system and
create an open and globally—competitive innovation ecosystem in the report to the 20th National Congress
of the Communist Party of China. The digital economy is accelerating the restructuring of global factors
and resources, reshaping the global economic structure and changing the world competition pattern. In
this context, this paper studies how digital transformation affects an enterprise’s decision to integrate into
a global innovation network, and under digital transformation, how this decision affects innovation ability.

Based on the data of China’s listed manufacturing companies from 2008 to 2020, this paper uses the
Heckman two—stage model to correct the sample selection bias, and studies the impact of the enterprises’
integration into the global innovation network, an open innovation behavior, on their innovation
performance against the background of digital transformation. There are four main findings. First, digital
transformation promotes enterprises’ integration into the global innovation network, which in turn
improves their innovation performance. Second, the integration of state—owned enterprises into the global
innovation network has a greater effect on the improvement of their innovation performance; and the above
improvement effect is greater for enterprises located in areas with relatively weak innovation resources.
Third, analyst attention positively moderates the improvement effect of integration into the global
innovation network on innovation performance; and environmental uncertainty and supply chain
concentration negatively moderates this improvement effect. Forth, expanding the distribution of overseas
subsidiaries can further release this improvement effect.

This paper makes four contributions to pertinent literature. First, this paper is the first to integrate
digital transformation, global innovation networks and innovation performance into the same research
framework. In the theoretical dimension, the paper discusses the impact of digital transformation on the
decision to integrate into global innovation at the two levels of cost and revenue, and presents how the
technological reverse spillover effect of outward foreign direct investment acts in the context of the digital
economy. In the methodological dimension, the above variables are put into the framework of Heckman
two—stage model for regression, which effectively alleviates the endogeneity problem caused by the self-
selection behavior of integrating into the global innovation network. Also, the corresponding regression
results have stronger robustness. Second, by replacing the sample of the treatment group, this paper
introduces the analysis of the integration into the multi—country global innovation network in the Heckman
two—stage model to explore the impact of the breadth of integration into the global innovation network on
the innovation performance of enterprises. Third, the heterogeneity test based on the external environment
of enterprises provides a new perspective to analyze the interaction mechanism between domestic and
international innovation networks. The complementary relationship between them creates opportunities for
innovation catch—up in areas with weak innovation resources. Forth, based on the perspectives of virtuous
circle of science and technology, industry and finance, economic fluctuation, and digital economy
reshaping industrial and supply chains, the moderating effects of these factors on the integration of
enterprises into the global innovation network and their innovation performance are analyzed by taking
analyst attention, environmental uncertainty, and supply chain concentration as moderating variables.

This study provides theoretical support and empirical evidence for vigorously promoting industrial
digital transformation, actively participating in global open innovation activities, building an international
innovation collaboration network with strong resilience and high security, and thus improving the
technological innovation capability of enterprises.

Keywords: digital transformation; open innovation; global innovation network; innovation
performance
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