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T SN, FAE Ay [ 2 2800, AR DR 507 AR P 9 Inhum 0.002 0 0,002 2
TTRIHTRE 77 04 52 W) A 52 3l T J22 T R Bk ] 2 1 19 1 (0.007 8) (0.0027)
Yo, GERER, digie B9 181H RZEIITE 1% KF T & Infin 0.023 6" 0.000 2
FNIE, RIPECFEORIE e 2E 13N 3l i R g (0.000 6) (0000 6)
FHETE B 1 AR BGIE, BF AR EEH B E Inirans 0-0003 ~0.0002
PE A | D IRl A R A 4 1 B R A (0.0008) (0.0004)

AR OB 56 T A AR AR, 1 3h 1 fproteet “o.0126™ ~0.00367

FEREP 45 T 58000 8 5 DE S 52, by kA o e
BTG SR AL BT S SR HE TR I B8 (0,000 ) (0,000 2)

fESIHTT, - o a0 o 160 5
(Z)NEHEDH (0.011 4) (0.0149)
e TR AT B RE 7 1 SR D 22 AR 2, W L S A Al et
TEBTRIPUE AT A 2R B A P IS R4, FLRCT AL A Pl
AR 5 0 T R A A 776 R [ R R ﬁj‘% o o

AN AR, AN SR BUT B AR R vk 26 i N 2
Pz
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bR BT S B R R 43 A TR AE M AT B R GRS AR i A5 S RO R Rk T R R
SISV RIS | AR SRR PN 45 30k T 80 VTR 11 0 I S A 1984 AR A T NI E TR BUE M BUF R I T A
A, (1) T BT HS 1 ABE B8, — RS0 AT G AR DGR 25 1 o WIS R X AR B R 5 1 1 RN 8 it 38
(IAZ AR, BB AR T K 55 07 PR H B30 i Aty 158 i 114 3182, B 0 s 10, b S5 4 sk ) o 2 1 1) 0
HAR BA TN, B IR B ) A7 J RS Bt 58 5 ) L 5 ) B30 R 1 5 b o | 7 5 31 LR T4
R, TIRGERFAIMEMESME . T RN O A EE R T R KRR, SRR B ARG sl AL AR
Gl TTRR T AN AR R, (2) 1984 AEREE I N E ISR, — 5 T, [ FE S R O 1 R BRI A
J& T H IR B ROR IR A, [ F T 9 A S 28 B R T — 1 b DX A 38 0 oK 119 58 B il 2
it 4 5 3 DR M D ol 0 T R b P R s ) M XA A T R R R T R R R SR I B b X, A A G
PEZAM . J5— 7T, 1984 AF3X — Iy S A5 15 FL T 500 1) 22 5 8 XY IeF ) IBRC 3R R R Al 35 it R 01 e 2R
5 YRR TR RE ) JC B OCI , Dy s 1 T TR AR N A B ) B XY kT R RR R T, PR i A
s HASMEE,

AR SCRIFFEREAS SR AR , 11 DA T B d S B, by 1 6 T R [ A R SR o T 28 Vil s
REES A 1984 44 A 7 N [T TS AR ) 5 I (R AR AT 28 B AR B HOR I T RAS & (IV_1 M IV_2)
T AT L IV_1 RV 2 VB T HAS S R Befie/ D Al F 45 5. aT DUR IR, 7258 — BB [l v
IV_1 (I ERBUHE 1% /KT E5F T (-0.001 0),1V_2 REAE 1%/KF B E MIE (0.014 3) , Kleibergen-
Paap tk LM it 337E 19K T B3 4464 T HAS U 2 1Y IR 3K s Kleibergen-Paap Wald rtk F 4tit
FR T AU, a4 55 T B AR R R, 260 Tv_1 A Iv_2 S5 BEATHE o5 B B ml U 45 5 mT 20
digit BT 1% KV FR3E IE A S O A igta i,

R4 HEMSHERAER

v_1 V2
AP i
Hi—BrBe BBt S—Br B BB
digit 0.197 7 0.195 9™
(0.059 6) (0.025 5)
THAE -0.001 0 ™ 0.014 3™
(0.000 2) (0.003 4)
i AR A b i i il
B O -0.281 8 -0.271 1 -0.305 7 -0.414 7"
(0.086 0) (0.043 1) (0.050 1) (0.0199)
Kleibergen-Paap rk LM 24.627 0 12.150 0
[0.000 0] [0.000 5]
Kleibergen-Paap Wald rkF 23.8230 17.4390
{16. 380 0} {16.380 0}
T I S 0 i I I el
AR5 I8 E UL £l I Eil £l
FEA 2 744 2 744 2 744 2 744
R? 0. 146 2 0.642 2 0.346 3 0.763 3

[ VB G XTI PAA, { | NEUESA Stock-Yogo S5 UNKLENTE 10% 7K I SHAE o
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(=) R

R PRUESS TS BOTERRTE | AR SCR LU T 77 120 BE i D 25 SR AT R @ AR 6 . 5 — , A B i 0 1 )
JERT Ik, — R R B R AT AP S A ML BT F140 i 2017 ) Hp 3 G548 BV S e o i 21
BRE AR (inny ) o SRR B I TIE TR G AR AR AR o ST U SR MG (L1 X ol g Ao o
PEATZ RN G I, AR ERR B30 73R ] R e Wik A B AUAE 1R Cinn, ) o 28— R B R R
A AR A RIRAT 2 Y BSOS 8 CBURT T AR ) oy R 2 0 TR 11 13 (2023 ) ) (2025 4E 4L
TR TARE ) (155 B o Tsi £y BUR B T 500 (2022 ) ) 25 F BRSO A L, 25 5807 4L
AREE L B B P BRI SRR R AL & R R R B 7 B BRI T2 A2 18710 4R
121 A SEA AR TR AE T 3, DL R AR o DR P B K R OK -, dlid Python BOR TSR 1 36 i
PN BT A ST B A P BORF TR R A ] [T 1 R 770 T A B FRCA5 3l i A S B i) S BT, o e A S
FHARREMNAL G, 5=, FRITTREA . B BRI 3T B8 e 1 A2 ma il 25 A A R 1, nTRESZ %%
i aR b itk BRI A NI LN TR 4  T URTE RS A1 k-4 4 5 SN R OR 2 B | e i
A FEALIR RS AR T RE BP0, XA SO AR (A G R A A A R R R AR ) HEAT 190
99% XUNAGFE . Zeid— RINTRAEVERI , A3 5 AL ] 1, K0T BOR A [ BB 1% 7KF B 3508
IE, R WIHELAER A S5 R TR

x5 REERBEOIFER
By R A

Ak : : B R A T RER TR IR AL
nn, mnn,
digit 0.469 7 1.076 3™ 0.012 1™ 0.099 8 0.084 9™
(0.070 0) (0.051 4) (0.003 5) (0.002 1) (0.004 7)
il A il b il il i
fig el 3.697 1°** 2.094 2 0.287 5™ 0.163 6™ 0.054 3™
(0.513 4) (0.376 8) (0.020 5) (0.015 5) (0.025 4)
T [ RE RO i bl i i il
A7 [ RERONE i il i i il
BEARE 2744 2 744 2 744 2618 2744
R? 0.863 1 0.683 7 0.427 4 0.706 4 0.569 7

T Br

(—) A FI+ L6

HSCNFIR 2 H 3BT T B R AR R RE IR T Q8T 68 1 82 B2 L], JF 48 PR s, AR s ML
BB A T, AR SCR A G AU A T HL A 46

Med, = a + Bdigit, + Cly + A, + o, + u, (2)

Horp Med, RALTIAS & 43 MR BIHT 5 B H R (cap) TG T (ris) FEDMETEEREE (ent) .

1 B R

BT A 1 b B DX i S A B R A L T TR AL S 4 T 3 T AF A 1) b B R AT TP AR
B R TR A B Y A AR R N A T AR BT AR AR T B A RO A R R R B e AR S H) Y
1 R T 3 T R A5 7 T4 S SO (AR PN BT 0 80 DA B 1) BB I, S5 30 R0 TR RN AR, 4 S P Ik
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TR RE 182 Tt . R TR R (cap) Wi, AU B IX AL HE £ EE |, L R&D 22 9% 3¢ i e i 12t BB
WEEREZR IR ALUT .

F,/K,

F /K, (3)

K(3) Y, cap, FRYETT i B3 ¢ MBIHT R S RBE, F, FoRIRT i 4540 ¢ B9 R&D 298321 K, Ak
i TRy ¢ BIWPBCEH  F, R 3T AE ARy « 19 R&D &35 52 K, M2l i db 4y « I B, 3R
6 i TR o S RGN A A SR A THE R R B EEOR W R R 1%k T & R IE, nl 0l
BT HORREGS AL QT o G AR 2R, HE T RERE N I T QBT e 4R T

2. P B 2%

B R B G 2 5 0 N BE Y AV o 8 2 OIS s a7 | Dt I G N ) A A Wl < | AN o | E L
T, B2 i 7 M S5 AT BRAG KT o 77l 235 4 1) e R - 20 U) sk — 230 ok 5 3R %) T 28 R P43 T, 4 B0
A7 Ml ) A RO E 3 5 E AR B B L, o b U ol A 4R O R {8 3 P M B AR A
A SRPLBHURIE B TR P sh BT SR IR T BB Be 1 827t . X T Mk 5 T (ris) M FEE £,
RO ZE R B, A SO EE T4 & = K=k i e 25 FHR 8, AT ko

cap;, =

3
rl:S: zyi,m,l X m (4>
m=1

Horp ris RPN EHITII y, BRI 0 76 ¢ BFIEE m(m=1,2,3) 7l ™ (L o i D™ (B AY LR
%6 Ml T EE T RALHI A TR S5 2R . R 6 I, BT ORI [l R BAE 1% KF F R 0k, nllL
BT BRBE AL W Z5H T2, N ITTHE S Pk T BT RE J7 4T

3. Al BRI 4R T

A A 2l IR P S5 K0T B IR IO P 38 2 8 o B ol AL 23 2 s T 93 AR ) ol 9 5 ) 2 S 7 ROvE
JE R A, B s B AT Aol A AR A v A B 3 R R AT B A A R B
A SRR S AR S R S B R SR R AL o Rk AR R B L A A, (A A B i 20 A
15 LAFE S R, e Sh A P T QT BB 1 42 T o DG TGI8 BRBE (ent ) 1O JBE B | AR SCAS % IR £0 451 1Y B
I, KRR A A OB B M BOR i, 2 6 M 1AL s BRE S THHLA Ay [T 452 . R 6 AT
BT BOR B BN R B 19%0KF T RN RUIECTBORBERS A it B\ 1% BRI 4R T, 1k 10 5 e 1
Yl T B fE

Fo6 HERIELMPALER

A5 BIF 4R FEAL SR T Bl 7 BR
digit 0.033 0™ 0.259 7 0.068 8 "
(0.006 1) (0.044 3) (0.008 8)
i 2 e il i Etil
R 0.282 2" 1.464 5 0.691 4™
(0.0450) (0.3252) (0.064 8)
YA i o N il £t il
A5 T 5 RO, il il il
FEA 2744 2 744 2744
R 0.386 6 0.629 7 0.450 9
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(=) RS

HT T T 4 Sl T AR ) R B USRI I A B AR 00 K 23 R S M A A 3 22 e, S BT ROR
(BB RN AT REATAE S Bk o AR SO EE LA DU 5 T 4R 5 R0 7B A o A1 Al B BE 0 9 e Bk R i
HT TGRS K5 B R RV RS T R N AR R A DG RN

1. Sl A K SR B B

PR R, AR TR R R R B AT = AR XA E 19 AT R AT T e
LG EREC, LIRS T RE— A R R . DL b o 32 B3 T T A 2 Ji I B L 28 5 S5 A DXl s A5 DR 3R
“OEARSR T BN AUHESE R = SRR AL TR A R B, R TP B R ERITBIE R o8 3 BT 5 | SiRE
B 5 A R B R > B R USSR AL T GOk B By, B R R RIMEA R A R
JEET BB v G A S T R AL TR A R B B, e R R Al S 5 EL AT B O DA, LB = )
G Xk IO A3 T AR A S 07 v s BN | A B B Bl A iR B K ik DRIMOAR SCR A T 3T AR A R B B A A
(stage) K5 PUALARTE” BUSTT AR IS IRRAE D 1, S RO AR A BT IRARL A 2, B 8 A JRe ™ R PN Sl T it
{E4 3, R (1) S ABCFBOR (digin) S3RTTHER R BE (stage) BIZSHIT, t3 7 I, 38 HI digin
stage PR 81V 2R B30 28 D0 971, 2R TR s S 788y Ack 0 s i R 9 B PR TR R, 250 B AR X R P9 18 i
A S B 2 D DR T Ak T 50 A JR I B ) S A A S 307 B B A o 157 3l E 9 2l 26 1 55
PRIE b R SIS R A S R Tk ) 2R B A, | B 58 5 i R B SO | S SR Y BT AR
R TH 5 5R T S AR AR SRR A 1 B PR T O A iR S T R DU A I S T T AR A A R
PR GE R IR REREAT 049 5 R L35I B AN B, A T A P 3 T BT E 0 A9 S )™ A A 35 ) 4 5l
YEH

2. ST R AL

ST RSS-S0 B ORI T QBT B R R AR A, ] b LSS 1 3 7
B M TRCTHARZ B S IR BT 7 SR 58K HA X A R MU 33k T 10 PR F) 30 vl 19 fiE 0 19 5%
Wi, ASCHERIRL (1) 73 55 I ABCTBOR (digin) ST RENUSE (size) ASCEIT, Forb Sl R MUASE h L 1 AL
BRI 28 IUTAR B, N RUASE ST A 100 0 R | 22 PR LB ST 3 GDP i &, AR SCGA K P HAT A
[F) R E L A T 0. 5 B, i3 7 Wl SE IR digin X size B9 [0 U R BAE 19 7K-F B B3 R, al L
TCTHAKT /NS T HE A 3 G5 RE T A B T S R 3, JRIRAE T, — T i, SRRl i P 22
W ATEURGAX A, 5 BT UA S DM AR | W55 07 BOR I PRk i T/ AL T A
PRZE G VAT IBUZ GORE N T 58, B HOR AR DR T RS 05 47 BURE 43, S BRI T 2 3% 10 5 DX Il iy AT 8, T
PRFEIBIET KL, 55— 5, TR R R R, 25 A IRy T 5E S AR RN B T R
FECAPRAA T B T SOR BRI T A 5y B A LR S P 128 i BFF T/ A 3k T B 5 22 5
K JEAK AR BT FER B B A 585 , BT R (8 RS T3 PN A T A 433 T bk i O RCR: , BEAE S
R R AR AT BB BB

3. SRR BT R A 5t

BT HE R I 45 BEAE SCHERMIT | DR B B AR i O i 45 D) RE A S Al i it , G5 | 5 IR 55 RS AIE ke 5
THREQPH GRS QIR IR A BB TR S B B R B R 3t BT I A4 7 R e AL

@ “PAARTE AR AT K = Bk B T W SRR, AR R L 2R B M HT I | PR OGP LA I A
SRR, W R AR R P R B R R LS | 2 0T T B R AR SR
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S 45 T i A T BOR BRI RN . Ry 1 IR FE T ARG HE N 3T 2155 B8 ) 1 52 il S 75 25 PR 7
3R T B Rt S et 182t 7K S 1 g AU 7 A S R, AR S RS R RN AR T AR B A B AR i
98, NECE PHE SCil A5 Al AN 2 TS T TR R R R s b A RV, i R T,
WA BUN LR B 185 Cinn_infra) o FERLTY (1) TR g | ABCFHR (digie) 5380 B Q1B 5L 6l 3% e (inn_infra)
ACHIR, R 7 M, S HIN digitxinn_infra W 0H RETE 19%7KF N W38 1E, Ul I ECFHOR X B A
2 e ) I B 15 it A S 194 3l T AR PN IR T e ) AR TR I B R TR R AE T AR T A1 B A B K
AR B3 TR e QT A AP B T R AS B & A O S8 1Y B AT R B AR SR A
PLRFEENA B4 ARG ER , B H AR R AL ), B8 E— 25 3T 1 5 26 ¢ U 2 (8] (14 9 B A
23 BRI . [FIE ge ZT B B R At Bt Sy 385 T AR P A 3T R S ARG VR R R i AR R G B
1 KRB e 3l 3R N S5 R SN SRR N A T ] 3 R sl RO S SR TE DTG, DT HE 2 2
BrBE I U [F 4R T

4. RTTTRE S [H] 2548

P A R AR TR N R A R A TR R L (2 R 2T R S BT
23 (A1 G5 F S W T B RN 2 i s e 23 ] b R 20 407 5K, RF 3R T 4 28 U 0 Rt 15 2 ) e T R #5  F
-2 W SR G NP 2SR el (B oot v ' B vy A RPN | A SNy [T AT v (15 S e R AP A AR O e Al [
IR AR T M ARIE NG — 4518 . 20 vhO 0T B 7T 68 PRUAT B0V R AT 0 BB 7 24 2%, S BRI B [ S50
AR B O SRR T AR DU PT R R B e AR T N AR AR RN T . A T B BT HOR R AN [ 2 (1) 45 74 3ok 11 7 1Y)
TP T BT BB 7 T R 7= AR 1 S M B ), S5 i R AR R 72 8 PO I 9T, 3 O B K Sk B R 43
LRI Z O IR TTRED K 2 DS R IR IRAE 1, SO IR TR N ST IRAE S 0, FERERY (1) o
SIABCFHA (digit) SYTTEEZS (B 458 (structure) BIZE H.I, 36 7 O] A1, 28 B0 digitXstructure #7119 £
A 1% 7KV T B3 0 BEHTECFROR XS Z2 oUW e P 3 T B8 B 0 A48 FHPE TS . AT R Y 5t AL 7E
T, B O IR TR A BB 2 B AR rh T O B O T R R B L O T R 2 ) Hh A 2R
AETEIG PRERON 22, DT 00 ] K0 AR 8 SO0, %) & #E AN BIR 2 R A RCR i 5 . T2 b2
DU 5 6% v IR 1 o7 H o Co T PR 3R o AR SR R I AR RN R U R, 5 R 1) 10z T A 6% a2 PR ) BB
BT IBRE &2 S EUNRCREIUR i 2 PO IR DR R R R A U M R I A 2800 BB RS 22 05 AU, Pt Ak
BIEFTBEIREC & PR ERTRCE T

R7 RRESHERAER

A5 i TR R SR H B TR A ST R BT B Al Bt ST R 25 (B 25 44
digit 0.1523" 0.131 0™ 0.043 7 0.070 9™
(0.008 2) (0.010 3) (0.006 4) (0.004 4)
digitxstage -0.029 6™
(0.004 5)

@ B, B8 BRI Ot BOA M Ml A G BOR A B SRR B s A Al i A e, S Al BN Ay SCE A0 i S H L Ml A
SRR 5 SRR B AR B AL T SR 55 RAR Al Db A 53 B e, <5 Rl BE AT PR 472K G BHLAA N IR T 4% T B S A A ik

@ Hr LRI ELEE P VTR e DG R ILAEE R U 22N PE T AR R DU IR T 2 O R K =
BRESA AR T R PR R VY IS AL AR LGRS R T
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R7(£)
ARk IR TTTRE A SR B B SRR SR AR B R TR 25 IR 454
digitxsize -0.269 9"
(0.087 4)
digitxinn_infra 0.109 2
(0.011 8)
digitxstructure 0.036 1™
(0.004 8)
AR i i i i
g el 0.140 1 0.167 6™ 0.162 3™ 0.1859™
(0.015 1) (0.015 1) (0.014 7) (0.015 2)
I [ 52 5 i i i il
03 E R i i i il
FEA 2 744 2 744 2 744 2 744
R 0.710 1 0.706 4 0.7150 0.7117
NSRS

ASCLL 2008—2021 4F A E 19 NI HER) 196 AN HLZL T MWF R FEAS , BT IR R A0 1 | A E St
BB BB RN QBT B R A T AL HE T T A SR T T B T e bR AR R N AR B X B R XA
S T AT B 0 5 ) B HLAE FEAIL ISR AT SR 20 M . B9 & B, B R B A5 4 2 B D ek T BT BB 42
Tho MUK 50 B, QBT 58 S8R 2 7=l 2548 T G Al 76 B 3 2 T2 2507 B R 41 2 0 1A 3k T 0 i
PETHA =ARAR . S BRI, B AR X ST R BT RE 0 14 1 [ 5 el 7 A s A e B B /N | 1
B HE A B K A 2 IR T R T TR S g

FET USRS58 A SCHE I DA R

A R R o ] i, BB T R R AE SR T BE BB P AR . — 5, PR R R AR X R
BB AT BT R B R A DX 4 il B A 4 B0 4 Rl R AR B (] RE N A kT A iR
HE B BT 4 Rl — i 28 5 Fal R 5 A X0 3 T R N A A J) |, B 5 4 2R G Rl B U 02 1B 9 4 A T N i AR
B B, 3 B BRI S HR L AR RE . O — 5 T HES BT ROR Y RS N ATl 2 DA
FEF M Y7l [T J G R ARNE , 5 T 77 Ml % 4% S 15 R0 UM AR 7 o RR S sh B G | e A
AR H L AR Bl S AL 22 R Ak DGR HE BT L Al AR R T R RS . AN ARFE T
BORTT S AR BA B 45 i HES HIR S HOR 2 AL 46, B & 38 A8 58 19 (5 8 32 &, BEAR A
WEA TR, B& TH MY T BRBE W& HL A = V8 07 0 B8 30 E T B0, $2 = el i RE BB Bl g .

TG 25 T A LA LA, AR A AN (] 26 75 3 T o) 2 P A B0 0 O K R SR IR A F R T R 5
WL DA B 2 ) A Jy A RGP BRI AR S . BRI, (1) X T Ak 8 T 24 T80 & i B B 1y
TR, SCRE A N TR RE R | X B 45 OC ST J R L 0, S A% O AR B, 2 Ak A
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FIGTHLAL X T S AL R FEAk T A5 K SR B B A SR T A, T 68 AR il DX I 35 A% G2 7=l il 505 A e Y
LI AL BT A R L T Gy, SR REAL U BRI A RCR SR ARE . W T R R R 26
Kb TR K T o BE A SR T R IR0 Al SRt A SR, A /N5 A TR il DX A R0 9, 2 6 AR M B U L
W5 7 b AR 0 o) R 22 S A A R 2R U A R SR, BRI 5 ke ik el DX B 3 T R T JR R 2 U A M S, W
IR X T 7 A5 T IR R A X B RS o (2) X T AP U S AR RS T R, S X
IRRIAILAR , 0 A 0 0 T L ol f i BE A b | i e — A B 5 DUST A O i a2 3nk i 1]
Wi 62 b 55 Bl A RHT SR BN, 51 ST R RETRE S DR RIAR T, X T ALERE | Kl AE I A N AR
HIRE BRI 58 38 R MK 190 45 80 R At it s 5L, AN BB I i 50 R A B IR BOR S | T 2
BFHEARNA AP AA, 98O BRI T HEQUR SR LA BEAR SR . (3) X T2k =/ K =M
T SR TRt K -5 e 4 T A AR R 5 B R A B B4 R P R N 3R T A B A2 AT ROR
SRS5 B, AR BV R EOR T I B 2K X R 2 BRI B R X B BE T A9 3R T ARE . X L
B 22— S BT A Bt K P AR A8 ST A A S ] R AR 4 ) B R A R e AL,
WA EE N SE 5 AT A A SR A R 45 Bt B R B RO L A BEAS 2% 26 0 . RIBIOR A, 75 Bkt
FHEWE R -6 BB B0 5 A, B0 —HE AT DXIURE (0 1 QT 2004, B 0 75 SE QI kAl . (4) X F K
VLA P AL A 25 B rh Lo T A, 7 2838 T LA A% 3T B8 2 35 A0 ) | il i B 7 HOR 5 o T e 1
il i DX g it 5 A Ao 3R T 530 00 3l TR ) 8 R B LB L HE SRR SRR A A R s S 4%
F A IR BB RO . X T = LR 18 A 22 v ST AR 5 A R 3R TR T ) 80 B R R BT LA
ML B B B QB DMEF &, TR BOBE 22 £ B B BRI B 5 — QIR R T 37, S B4 Tho0
A PR OL TN, M5 T AR 1) BB AL RE

¢

[ LR, T BT AT LLAR S A b A8 - AEXFRIK SR S LI fERT[ J]. Z57PH8,2025(4) : 101-116.

[2] B B ROR MR IR 45 BT HOREE T S RIF A SRR TR TS [ )], &35 58 MBI ,2025,46(3) : 112-127.

[3] A, 2408, WU IR B HoAR W MR SR RIRTRCR IR T [J]. BLA24R15E 2023 ,41(4) 1 732-743.

[4]SPZH  IRE R AGFM. BRI S5 53007 G BT 1 AR LM 06 R ——FE T [ 282 ANl i SHIERF 5[ 1] 22 BF IR %R, 2025
(4) :90-106.

ST, B B, 5. = RO AT HOR T R QR I 28 AL LU BT ST [ T ] 8 3F b BT, 2024 ,44(4) 1 100-109.

614K P, EAHE, XI5, 45 IATRE N OV BERAR BRSS9 AL BB S [ )] w2895 ,2023(3) :152-170.

7IE 22T AN BN R T RIS BT v ] Al T AR S B9 SRR [ 7] . 2 RITSE 2017 (1) £ 177-190.

8L, HOME, 1 S, A PSS BUR A S BB S 5 G QU BOR— T E 115 BB TR (1], ARBEE S0,
2024,39(1) ;104-124.

(9], VL. QDI 1 BUETHE 1 ST T & SRR ——FE T 283 M TSR M SHIFR [ ], INPEI 2 R%244R 2021 ,43(3) 1 1-13.

[10]AGHION P, BLUNDELL R, GRIFFITH R, et al. The effects of entry on incumbent innovation and productivity[ J]. The Review of Economics and

[
[
[
[

Statistics, 2009, 91(1) ; 20-32.

(1] 45052 ok R S AR SR s I AN 5 57 30 ) TR ¢ [ 0] A B, 2021,37(11) 1 121-136.

[12] KB BT HROR NSRRI 2 T[] MRl 2021 (12) :52-63.

[ 13] 40k B8, DB 4R B BUR S5 5 RHE QIBscoR— 3 T4 SO 14 2 T Bl i AT [ 0] 2895 PFi6,2011(2) :93-101.
[14]WEB%, WP, EFR TS BT QBT ST QIR AR 1 [ 1], B, 2021,42(4) :35-45.
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15 DAL, TR, 2Bt B HAR BT IRE S Al 2R AR ——k A A RIS REHR IR 1], W205T,2023,49(2) :95-109.
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Impact of Digital Technology on Urban Innovation Capacity
TANG Kai, CAI Xiaopei, WANG Haijie
(Zhengzhou University, Zhengzhou 450001 )

Abstract; As the primary form of new-type urbanization, urban agglomerations serve as vital platforms supporting
China’ s economic growth. Currently, digital technology serves as a new engine driving high-quality regional
economic development and innovation capacity enhancement, and should consequently play a significant role in
advancing innovation within urban agglomerations and their constituent cities. Against this backdrop, it is
imperative to explore ways to more effectively leverage the inclusive benefits of digital technology to enhance the
innovation capacity of urban agglomerations.

By manually compiling relevant indicators on the innovation capacity of urban agglomerations from the Chinese
Social Sciences Citation Index ( CSSCI) journal articles and conducting frequency analysis, while drawing on
renowned Chinese and international research reports, this paper innovatively constructs an indicator system for the
innovation capacity of cities within urban agglomerations. This system encompasses 25 indicators across five
dimensions ; innovation resources, knowledge creation, innovation performance, innovation environment, and
innovation collaboration. Using panel data from 196 cities across 19 major urban agglomerations in China from 2008
to 2021, this paper employs a panel fixed-effects model to empirically examine the impact of digital technology on
the innovation capacity of cities within urban agglomerations and the underlying mechanisms.

The main findings are as follows. Benchmark regression indicates that digital technology can enhance the
innovation capacity of cities within urban agglomerations, and this conclusion holds under a series of robustness
tests. Mechanism tests reveal that digital technology enhances innovation capacity through innovation capital
aggregation, industrial structure upgrading, and increased entrepreneurial activity. Heterogeneity analysis indicates
that digital technology exerts a more pronounced effect on cities within urban agglomerations characterized by higher
development stages, smaller scales, advanced innovation infrastructure, and polycentric structures.

The potential contributions of this paper are threefold. First, by focusing on urban agglomerations, this paper
expands research on the relationship between digital technology and innovation capacity. Second, it constructs a
more comprehensive, scientific, and comparable indicator system for the innovation capacity of urban
agglomerations, providing a reusable framework for subsequent research. Third, it deepens the analysis of the
mechanisms by which digital technology affects urban innovation capacity, as well as the heterogeneity across
different types of urban agglomerations. This paper enhances understanding of the intrinsic patterns in the impact of
digital technology on the innovation capacity of cities within urban agglomerations, providing empirical evidence and
policy insights to advance the development of digital technology, integrated urban agglomeration growth, and
innovation capacity enhancement in China.

Keywords: urban agglomeration; innovation capacity; digital technology; innovation capital aggregation;

industrial structure upgrading; entrepreneurial activity
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