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B3 A B A A B R R R A RUE B S B ALA BRI 5 A BB R G SR A
B B I ity A1 S EE ARG RUCRE o (R, BT A R Y R U RO (2 BB O I 7 Ml AR B ] B T G B
Fi AR A AN 7 22 R RC% BB BT B AR B R B e 0 OBUHE PR B L T SRR 51 4L 2
(] g6t L7 A PR I B R A B T BT b A R SRR AKCRE . A, T SR AR R A
B PR R TR T (DG R T 25 R R R v [ R e R A B B B S T R R 4 A R 28 0
HHE BN A0 B 77 M 483 AT R AR A AR IR A 85 R BB A0 R R e A TR B G R T R i S
Ui A7 JB FE A RLRE o AE LA b B 2 BT BRS04l BT SR T RS E A R TR

BT BE F o v i 55 I A R A =R RERUHTAE S RGN HLIE S . HE i, A
PR " BOR BB BE B v b o LS S A A R A RCRE L T PR
Pe ., m
ELRI,,, . = Ao 1»:||:z,h =1 O, (YyutY, m)] (6)
ab 0,.0,.
ELRIL,..=—=> . L e Yo+ Yo (7)
. d1j - ZA.lil‘@F,iiar - @B,ikz ( . V )
Ne <, m
ELRI,,,. . = %2;1[ k_,:l@g.i/n( Yiu Yl.ikr):| (8)

HrhELRI,,, . ELRI,,, ,FUELRI,,, 4% 3137 i A7 b BT 5 17 s o i A o 7E ¢ 4F (09 45 =) 554
BURE k22 n BTHT BR B R 80, PR A= 7= I 0 A 68 Tk AL 2 AN B, e RARBUEE R FIE .o
FoRAE PR R YE R, 0 KR B BE R BB AE R U R R B0, N R R R R T BRI E c Ron G
0o H5 ARV B, d R A% O BRI & AR v e B BR R 5 KA, © . F1 O, 43 5 o A1) 3 i
R G i H AR 2 HARLRE, Y, A Y, o3 Bl FRom R A B 808 577 B AR PR B . 4 b, A oy gt
“CRBETHARAB HBEAR J FEAY SRR R A, B R R X X (9) TR
ELRI,,, , + ELRI,, . + ELRI,,, ,
L, = 3 (9)
Ho ERL, R i A7 MV 7E ¢ 4 00 Q187 5% 4% 0K (04 A J5 SE A RLRE o 8 1L, 38 3k o 401 ik 45 A4S 2R 15 1Y
WF K B A A 2 T s kAT 20 b 0 B A A R A A RE AR AR, T ARG o b A A b R
T A AN B AR R FE AL K.
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()RR B e N TR B A TR (ATE) o 8 SEBR XA (2022) 4% 1) JEL it AR I Bk 2 2 AR R (IRl R
BT RE J1 VR M 8 BR AR FR ) L 2 BRI EE N T B kol S5 U A N TR RE T N R IR R A
BN TR B AL B N TR BE P ML AU AT AR v R N TR RE L B A B N TR e
Al RLASE (5 4 Bk b A 24 S TR AR bR, IT R A BUBCE 7L & TR KOE BUT LR BET K COE BUE 4l
RSB BUE 5% KR IKOT B B G K BOE 1 BR S R S S A — RAs bR FR AR IR R R 1
fiim

* 1 ALK NEENERER
— e H AR Z AR AR RE B
N R AR N W) 0.062 +
R A A N AR K E (%) 0.025 +
RAF AT At ook B3 () 0.053 +
AE ATk b E X EERKE(%) 0.036 +
ATE®TARAEFHAEANITAN) 0.028 +
#FH A8 & | o E LA T R E S E () 0.051 +
KT PCT & 7 % #| % i & (A4) 0.042 +
ANTHEFRBNGHEEFEELE(%) 0.035 +
EFH AT A b B () 0.024 +
R EHEETATA & A LBE) 0.052 +
JE KT FHERALHRALEF(FT) 0.072 +
FHERALERLLHATHE(F L) 0.021 +
B IR E #(AN) 0.019 +
gl WS Bl & A B R R S U B (AS) 0.025 +
BACE A B # B (7 T 0.036 +
AT 7 b U E Z b v BB () 0.054 +
FEHLF AL HE) 0.043 +
Bk E B S Y AN 0.038 +
A ALt Bk RS H(FT) 0.046 +
ATE#RFLRBEAXZHEE(E) 0.060 +
ANTEG@PF A E LR E(%) 0.024 +
P&l AT % AR (T ) 0.048 +
s b AEESFWALEEF LA KED 525 E(%) 0.061 +
REEFAMAL WA T A E LA ) 0.045 +

(3) AR i B2 55 (Al A SR (FSIE) F = b 8 R U R 308 (ITSE) o 454 B 3 6% A st i 22
RS A RCR MR B R R Rk, =l (10) FrR .
M, =Y,— " ED YN (10)

E/ 1 Yr M/zk 12 VBl ikt
Forp 1A, 2R iAT AR AR R BT E R AR RAE T, Y, Rn BT B R A B B R S MRS RO Ly,
1y, 23 53 3 7 B 5 1 iy S B B8 3R 7™ B R S v B3R 7 B o TR LG RE AT L R A R A 1 A
R FIBA, WA T s
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" "VIA. . —TA,

Hrr, FSIE, R iA7T M QB 8 BARTE AFE B RS WA G ROR A, A,  FIA,,, 50 FRoR
AT M BT T S o O 5 A ¢ AT R R S ) Rl RO

HE— 20 b, ¥ HERHTEE Pk B R D R R FE A, Bk Rk = (12) s
c(¥ea* Vo)

dv

Horpr U NSC, 2R iAT b BB 4 AR o 41 10 26 7 B B g, JLAE B OK , SR BT 12 8 1 A e —
AV AR 7S T AL IR 2 A B E A SO H R, Y, R R A R A B L B R
PRI R ¢ Fon BUFT = M BR VR IR R KLy, Ay, 20 ) 3 75 A0 B T s O 22 38 7 o M1 i g 4
AR 7= RS, dy Fn BB H AR A8 A . 7 LSRR b A8 B B L B R P R R G FR ik 5, st
(13) 7~ -

NSC, = Y, (12)

ITSE, = 1 + a(e - v)NSC,,, ,NSC,,, ,NSC,., . (13)
Hr o RORKCHERBARE , e FoR KRB R MERE v KR KL ERT R R,
NSC,,, . ~NSC,,. ., FINSC,,, 5350 Fom 047 i A7 5% 1 v | v st S 0l 76 ¢ 4F 09 A2 7 B BUEL
HE— 25 1, SR B 5T BT 0 vh B 3% 23 (Al il 2805 (FSTE) B4R B A 12 07 125, 4 77 ol R 1 [+
BOR (ITSE) 8 45 240 43 4 1 1] 77 b 4% AR P [R] R0 0 1] 77 Mk 4% R D R 2008 SR AR T8 it A
T 2 A 7 M B AR P IR B R R R B B A SR R 0 A Oy BRI T vk an =X (14) |
K (15) iR

>ITSE,
SE.,,) = xS
ITSE ) = ¢ ERIZRIITSE v
> ITSE,,
S - “ 15
IT. E)HAJ ¢ EZZIELIITSEU,H ( )

Ho ITSE,,, 9 H R P R FE B 09 « 47 y S JC 3R, ¢ 3R BB 7 M B AR U [8) & %, ITSE A
ITSE 53 53 7= BB HE AT 5 1) 77 Ml B A P ) 2438 i 1) 77 b 6 A P ] 2580 244X 3 40 3 e iy o DG TR
77l S5 A BT T R A AR P [ X A 2% BT B AR BT A A 4 R T A K, R R 4 A
I AR Al 5 PR 5T B AR AT A E AR AR o S 77 Ml B AR B[R] 5 3 AR 2R A i S i O 1K
b7 B8 T A 8 B AR B [ 6T At A BR R R R 7 R A ROR B R TR L OR, SR
RE a0 779 ORT A 2% B 75 R Bl AR 7 o U B 1) A 3 A B

() As 5. Fe T A B, DL T A8 & Q2 U ML (Ingdp ) , R AT ML A 7= B AE 1
X B AT M s @ EVRAF BE Gimp) , SR FHAT ML 35 & R 55 2 C1 4505 GDP Y L 24T Al 5 i 1
ATV Cexp) , R AT ML 7 & FIIR 55 8 0 %15 GDP AY b A8 2547 65 12 s @) B 3855 (inst) , R AT A
U H TS B AT A i ®FERE S 15 (tra) , SR AT 9 9 G880 48 B A7 i

3EHE SRR

A Ch E B AR S ) b B A 3R A SCR T v 28 B R S PR DG IC A5 3
2013—2023 4F 35 A7 Ml A T A R A o HG b, ik e 7 i 1) B A1 Jm) A KRB T B UB S i D s A e
R T o B AR 7l (il 3l ) 4326 (2017) )b B 45 A th )R FRHE & S A G A )
BB MG AR L), BB R R B (kA 4o RIA O MRS B N TR e AR T
W B 1 T e S R R T N TR B A oM A PR R v AR OGBSO PR b A AR AR A (] G AR R
b B A BRI 2803 15305 K Tt R0 >k U5 T b B RO 2 0 R R B ST AR ) | L E 5 RO TR 55
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3 (CNRDS) FIEUF 28 5% b HoAZ b =l G343 26 (2021) ) o BE A, 45 4l 728 2 J oy B 40 o U P 4 4%
BHCEAT ) o RIS X Bk i BT H IR PEGE T, ik 2 Fis .

%2 T g

TEEA KB AW REMNT HAE H1E wEE | RAME | RAHE

WRBELE B B AR E AR ERL 23485 4.037 0.695 2.355 6.920

mELE AT NEE AIE 23485 0.030 0.044 0 0.663
EEREE#ANE FSIE 23485 0.993 1.600 0 21.674

AR E

7l AR /] ITSE 22608 50.025 17.288 16.981 92.427

Z 5 A Ingdp 23485 26.446 1.652 22.886 30.657
HOREE imp 23485 46.399 27.104 11255 | 163.712
BHEE HH R E exp 23485 48.937 30.929 10.706 | 196.420
] JE IR inst 23485 62.353 11.600 1 84.200

SRRl ira 23485 0.309 0.076 0.237 1.681

AR SCHE T 2013—2023 4F 1 [ 35 A A7l A 1T AR B0 ok F HE 2 4t 4 bR R R GBI 5 AR e AT
DB o P e 2 H R M R T, BT BE A SR EE A BCRE (ERL) 591K 4.037 (AR E 25 0.695) , J W i #:
ZN G SN e N S N B s £ N Rl e e S N Y (€ R 4 [E1 P2 o T et o (1 N O - =
A TR (AIE) YI{H 4 0.030(BRifE 22 0.044) , R 170 5 B AL 12 35 i Ab 0 9% i B L s WO B A v
Shy B0 UE B A A 1 S P A AR R TR A . R A (ALl AR (FSIE) 5k R P IRl R
(ITSE)XJ{E 53 31 49 0.993 F1 50.025 , A5 i 2% 1K 1.600 1 17.288 , 3¢ B 3¢ f# 5 K A AL e & 5 85 7 L ok
T AR AT M 2% 1 St B AR S8 A A B, 5 38R 40 BT vh BT S A ) R 4 B B AT AL BB TIE o DA
Tl AR B A, i CRAEBE Gimp) 5 1 EARAE BE (exp) bRl 2235 27.104 F130.929 , 45 75 FEA ATl 7E 2 A 4
BR MBS 7 T AF AR B E 22 X ORI N TR BB e A K BB B A R R 1 4 s VR R AR S
WA

.. SEUES BT

LEERRS S
BT b AR o [ U R A S S R YR A 1 T O8I (LSDV ¥ A FGLS 125, % AT
BRI A IR BN R E T BOR QBT AR R FA A AT SEUE A B, [ US ZE R A0SR 3 TR

=]
%3 o E SR
TE (D (2) (3) (4) (5) (6) (7 (8)
IE 1.007°" | 1.174™ | 1.209"" | 0.988™ | 1.052"" | 0.9777" | 0.997" | 1.004"
(0.130) | (0.139) | (0.141) | (0.129) | (0.195) | (0.193) | (0.121) | (0.173)
B R E 4= 4l 4= 42 1 4= 4 1 # £ 42
AT e /48t B S P = = = = = b b
A 8 23485 23485 23485 23485 23485 23485 23485 23485
&R 0.715 0.609 0.611 0.717 0.674 0.529 0.589 0.684

ELT AR IR 10% 5% F 1% (9 835 MK 15 S O R g bR R R
F3E (D ~(DFNRA PIH LS R B, N T8 B A B 85 25034 8 3% 0 1F, H B 3FPEK
ik B 1%, = BN T2 Redix A RE BB &, Hom o 98 U P8 AL Be & B0 R T 5 AN 04k 28 & S5 ML I 4k 30
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TR B B A R AL AV EGR o 5 (5) ~(6) 3 i 18] R OR8] A S — A S BR TSR] AN AR
AR AN AR RGN, T B, 4 SR AR R T 35 SRR N TR BB R A 19 IE e HE S AE L S0 E TN TR BE B A X B
A SR TR R R N AR PR ES o [ SR (7) B LSDV ik A AR (8) 81 Y FGLS ik &5 J it — 3 i 57
U7 25 B AR 26 S il s Ak T 2518 AR fa v . SR RO A A [R] IR1 A A5 780 1 1 48 RS e R e 0
AP (B ik 0.717) , 2 BIBIRY R AP (0 i B 1 o 45 7R T N T2 BBk A 8 2o B2 T 6] 5 22 R R AL
R AR P [F RO BT BE S R, W SR R R B B A R E A R RRE R TE S
R Z% B bl R A Sk R B g il o 25 b B 0L IS B E

2. AR

MRAE FRZ5 0, N TR AR A B ) T R b7 BAR BB A Jm 524, G 40 3 -
T H AR A A e T A R 0 B R AR v o R g S PR TN T AR i AR LA R R 1 A
FIR) A, Rl % 32 AR B I A AR IR 25, S BN AR, 8 I, AR SO A TR AR R AL N
ZE 0 L R A LAY I PN A ]

BT AN R B AR (202107, LB A & R I8 1 (2023) " A B 5%, A SCHY 2 DU Fh T 2L AR
Xof AR fy P A (] AT AR, B — AN TR BRI ARR B N S — I IV RS T HAR R, A
T e A B AT i R R R U S — I N T AR A S Y R AR B K e . [ R, A
TR BB AR B Pt AR R o 4 B 1) 38 A AR A B B R S L A 5 Ik B R P R
A RO WIS — TN TR R i AR B AR E XY ) 6 B 4 A R EE A RRE T AR s e, Rk TR
A b Wl A DGR AN M A . AR N TR BE U e SO R (Tv2) MRS T RAR . A
T BRI 8 SCRIE B TS B BIHT, 2 X W H B AR B N TR se i A r= A2 e . [H)
B, FH T A AR A 1) I A AR A Ak T B A R i B AR M LR B T A S R A R
A0 BB Sl T LA A DG S A E MR A . =R A 1984 AR A B s i A0 B S K SR
B0 B ) B i 1 B AR I (1V3) , LA K [ R H TR A G I A e T (1VA) VR T AR &
— 7, N TR BE R A H T T S ALAR S A B B X4 B R T LY KR S LR R R
645 A5 (5 B SR IR 1) 3 VR VAR DG, PR, IR Ry | F R R IR I S A i 115 8 i 2 L
5 BB B 2 A7 15 B B R e, I Bt 2 R ARG B ) e N TR R A L . 5
—J7 1, BHTEE A Jm SR P B R U] L RS B S G SRS R 2 O SR B B 7
RRFEE sk 1 5045 B 78 b 3l ik B L nliAS 45 1 %) Jmy PR, R0, HR sy R L B K I B
M ity 11 B30 AR M X 61 T B AT JR) T AL 7 AR RS

* 4 WA AT
‘ TR &% BN ERE
T E
(HIvi (2)1v2 (3)1v3 (4)1v4 (5)
IE 0.659" 1.030™ 0.988"" 0.881"" 0.948"
(0.178) (0.151) (0.131) (0.130) (0.121)
Kleibergen-Paaprk LM & 308.42° 233.82"" 363.60"" 358.51°" —
Kleibergen-Paaprk Wald {& 897.74™ 1732.00"" 31531.13™ 58248.34 —
L E 4l % % 4l % 4 % 4l
AT W /4 i € AL = = = ba <
L A 23485 23485 23485 23485 21350
i %% R? 0.717 0.717 0.719 0.717 0.040
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I AR N A A B, T B AR 5 A9 Kleibergen-Paaprk LM {H A1 Wald {8 ¥4 8 3 , 2 B T %6 T. A48
i HA R AR RE A gE it W . IMASE IR B N TR AR i A B9 R e R EUTE 1% 1Y 3
KAV AR IE B TN TR BE R AN QR B A Sy S A A TR HE S ] e Ah 2 N 25 0k (3R
(5)5)) ik — 25 IR 1 Ik ) 22 B A AR, AR SR A5 31 Jnb 355 1 ] R 85, SCHp R4 1 IH 4518 AR A 1
X R, T BE A Q0B 4 A7 SR R Y 5 R 0T AR e AR R R O S, e B R 3 Y R 2K
BEo LRGkRFE N TR R A S 808 BRE SR P A 5 2 AL S L] 35 320 1 Rl 77 4
AR AHT HE 0 A Ry A ROR, IR SE R B BE 1Y AT SEVE SRR @ Ve, O BOR B R A T RS B R
5 SRR B AE TR H, .

3.RREMRE

Shy i — 25 B UEAZ 0 2508 0 RR M | AR SCOR FH A R A 1 T o R e B A R AR e AR
it AR SR S H (A PSM, X 3 819 25 SR R AT AR Ad M AG 56, R 45 SR an e 5 TR .

#5 R A T
%%ﬁi‘%@z\%é’v HBUUBBERE GG O BlEEEE | PSM
T W E T ELRI,,, ELRI,,, ELRI,,,
(1) (2) (3) (4) (5) (6) (7)
n 0.095™ 1.0387 0.291" 0.703™ 1.223™ 0.913™ 0.394"
(0.015) (0.125) (0.030) (0.016) (0.132) (0.125) (0.000)
EHREE 3% 3% 1% #l 15 %l 3% 15 %l 1=
AT , , 2 2 , 2 2
W 23485 23485 23485 23485 22895 17285 18396
7 % R? 0.717 0.665 0.678 0.548 0.572 0.682 0.607

A SO Z2 2t B R ST RS A P A3 AT, DABS IR A O 250 I AT REME . B — T OO R AR A 0 B Tk
Ak N T BE A A SO B 98 U BRI BOR Ak B R B SRl BUR BT IR
BE A4 TR AN B S AR IR R SCUE S SR WUR , TR AR AR W AT IR L N TR R i AN QI 4 A R
1 A1 E 2800 G 2 W 2 R IE L 3R 5 AR (1) A R BT 510 B B m R fad vl o 58— B ploi B s
o HE— 25 R BT BE O A R A RRE (ELRI,,,) h A A JR B R BLRE (ELRIL,,,) LA S5 it A7 J&)
FAY L HE (ELRI,,,) =47 AR An B AR R A JR F A A0RE , 3R S I 5R (2) ~(4) B &5 R R, N T4 hg
Hx A BT BE A Ry B R Y 23 SRR 8 B AT S HE S AR T, B TR S A R 1 RRE 4 1 e R 5
B, omA TSR IR A G R . B =L BUE G O AR, 2022 4F B 22 i Y B S it T AR 4
HEAT R 3, 3R 5 B (5) 9 3R WT, [0 U5 45 FAR SR Fa a2 W 3, ifF — 0 DA () 48 B2 340 1 4530 i R fd 1k .
B0 AR R EE . RAMNBREARZ R TS5 R HEAI L, RSHHE(6) Bx, N TH i
A B O REOR KA 2% 284k, R TS50 K 52 B I AR A 52 e o 5 0, >R LA 1) 45 43 DG e v
(PSM) . 38 32 DG e B A7 A BLARFAIE A9 A 2 60 N T8 gt A0 47 FRAG T, R S B3 (7) 1 o, [l
T R B AR 25 HL 5 1) — 3, S — 2 BEOR T R I B R AN R R . £ b R B MR 50 N 2 A
Bk 7N T R A R U0k PR B AR TR P R AR A S B R S RS TR R
ARIF 5T 8 E ML T QU B A0 5 A W0 24538, HL A BE 1 AT S R R RS | A F 5T 4 SR It
TR S S S

4. HL I 46 56

Fe T AR R A RO AL 2B g N TR RE i A BT AR A )Rl A 5 A R B
() 4 20 R Jie 7 B BT B A5 Ry F AL, T A RO [ IH S5 2Rk 6 R .
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B 2.EUAFTEE AIZHHBANMAEINCFEGREN
*6 S U o oy
5B R E ST B H5 7 b B R
(1) (2) (3)
1.701™ 1767 0.964
AE (0.127) (0.074) (0.188)
wH T E 1 4l # 4l
AT e 4 B E B s i =
W& 22608 23485 23485
i # R? 0.512 0.704 0.501

L6 (DINGER BIR , N T8 Ak A 22 2 25 [H] fil & 2808 52 ) i A1 F R %0k 1,701, BAE 1%
K b 3N OE RN T BE i A GE AR B R A A A U sl T R T E AR BIREEA R
A B HL A5 LSS AIE . R, 22 6 55 (2) F1(3) B v A T30 A8 i A 6B 4 1 L5 1] 7 k4% R By [H)
R AR B AG R B B 1.767 F10.964, HAE 1% /K F | 3% 4 1E , W T8 RE ik A i 837
P AR PR R Bl R 7 R AR A R R (R HL AR DS IE . R, AR SCIA R, N TR fig i
A RLIEARAE 0 S Ak O Sl 22 R SR TH B e AL B B b S B AR il s Ak
R B RO EAR—QE R GBS R R S B R AR D SR R A R S ]
fil A, D X % 1) 2 [R)AS A Ak 5 A8 in S A B BE 45 PR T A B R S E A . TR, N T AR A AR
B i S A Y A A TR 2 2T A A A LD R A AL B A0 A R B R A R AL T
G I 38 a8 AT e R ) R B SR O AR TS Mk R B I AR i O B R Y
S ELR S RN RE B MO Ak R BT O st 19 B R B IR ZE A PR B R OB A R A Y
Aii JRy EE A, kg BT A (8 S A T A KT Bl e

5. 7 RIERE

(D)= S Btk . N T8 Be i A S0 R AR Q37 85 S ™Mk 19 70 TA8 Jmy K SR R B R
(A Fh S B TR B AR AR 1038 38 , X AS 6] 7ol = A S A o BRI, AR SO R
AR AN BE ST 7= Mk 43 N 55 B 4 B T WA AR BRI R AR R RN TR R A B R T
AR BB 4 A Jm TR B P S P . BRI A S TR AR AT 2 (2021) L RCRE SC(2021) P
98, W AT R AT AR 57 3h R R B A SRR B AT R A R 4y A A b R
FEAL AT HBRAE(2017) )RR B2 77 B AR B A7l o0 A B0HE AT 58, LA DR K] 43 1) o A 0 S B S
EME . S5 o B AT T R R AL R T S AR LG TR AR R R A BAT M, AL
YLV AL G 1 SR AL BB 55 20 1 i KARARA T 5 B AR B SR AL P U DA B AR B3R g £
A Ay 8 v 1 1 2 6 7 8 A, T 5 B TR Ak T 2 A T i S ATl 5 B R 2 A R Al U)X
T AR TR AT A, B A IR 0 B R B £ R4 2 A A R e B OSSR AR
B 2555 m AR o 38 2 X 2013—2023 4 35 AN 47l 1 A R HE AT PR 40 AT R R AR 56, A SCHR R
95 8l AR R AR BRI F AR5 A AT AR E AT 3 28500 . A5 RNk 7 PR .

* 17 R EREAER
B BARFERTL) %o A HAREEA HAFEAR
(1) (2) (3) (4)
\IE 0.287" -2.794" 2.1517 0.637"
(0.156) (1.163) (1.069) (0.148)
BH L E # # % 4 # 4 #
AT e /4 ] E B 5 = = I3
W] & 10736 2684 4697 3355
] % R? 0.585 0.663 0.538 0.630
4 8] P T A K A 3 (suest) - 0.000 0.000 0.000
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RTHRT N TR e AT AS [ 28 B 7= lb A6 R 7 B R B 8 4 A J= 3548 b i S5 o VE
P 2 0 P A AR AR o BRI N T BB R AR A B A Al 1 A B RO B o
HEHRBCHR 2151, I 7E 5% (9 1 35 PR 7K OF 1t 380 1F |, 328 W 0 A4 28 42 780 7= b DR e g 110 5 R I 4
FE 1 RN W% A B OR  BEAE T84 R B N T BE A A R TR R 80, a9 M G e R C AL Ak
55 H AR W TR R AR, S A B BE A R 0 AR R . BER B AR R L i N TR RE RO TR R ALK
0.637, . F MK T 8] 1%, s N T30 AR i A 76 32 THIF & &00% i Tk B R 28 1l Fn 4 2 81 i 4
A 07 R F o SR AR T A 2 A A 7, LRI B RE A BT 0 5, X AT RE VR TR R 4 AR
Pl A TV B AR B A Ak A v T I A8 R N M S R T AR L PR TN TR B A 1 S U Ak AR R
o AR, 57 3 %5 42 B Pl 4 N T2 RE o A K B3 B A e T A 10 552 o D) 552 R 1S S 3 %) B g AR
FLmUE R ECR -2.794, IF1E 5% 1) 5 35 KT 1 i 35 i, 3 26 B 5 20 2% 45 8 7l R B R S i v 55
A 7 B AR AL G i A% M LA VT LN T8 Rl i AT 75 1 2 AR B ) 5 B R T ok H R R
AR 3 B Ml S5 A8 P oo R R IC , DT BT B A R A O AR AR T . BRI R, A
TR AT PRl B B AR D ) S0 5 2R A KON A A S Y S v, LN R S 7R AR K
FRRE AR T 7l i B R B A AR S BE AR BEK o

(2) 0087 B 7 B 5 M o K BT B B IR 1Y R S84 THE 2 (Teece, 19867 ; Nelson #l Winter,
198254 Je HAE w25 B A 77\l o 49 1% FH (Dosi, 19887°% ; Rammer 45,2022 . 7 SO 357 5% 43 0 B
b 5 g = AN, BN TR AR AR R R QU N WA E A R A R, BLR
1M 5, A B s R A O B AR K 55 TR G B 0 20 A 4 v DX, AR A U S DG BE E R 2
T (9 3K B0 68 7 5 v o 38 40 DO 0ok 5 2 R B Ak B R U S B R R R R T R R R S
Y o T (A 3% 5 Ji i A 455 e B R 7™ B 0 A 0 R 5 T A R ER T R A A 1 el Ak 5
HIAE S . B FCPEBA B RS RIE T HAR G BT 0 8 4 5 /A= R T
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How does Artificial Intelligence Embedding Promote Layout
Reconstruction of Innovation Chain? Empirical Test on the “Stuck

Neck” Technology
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(1.School of Economics and Management, Yunnan Normal University , Kunming, Yunnan, 650500, China;
2.Business School, Yunnan University of Finance and Economics , Kunming, Yunnan, 650221, China)

Abstract: The embedding of artificial intelligence (Al) represents a pivotal pathway for reshaping the innovation chain
layout in the context of the digital economy. This study, grounded in the perspective of “Stuck Neck” technologies,
investigates the mechanisms through which Al integration impacts the reconstruction of innovation chain layouts and their
subsequent value extension.Utilizing panel data from 35 industries in China spanning 2013 to 2023, sourced from databases
such as Guotai-An and Wind, the research constructs indices to quantify the extent of Al embedding and the effectiveness
of innovation chain layout reconstruction.The findings reveal that Al embedding significantly propels the reconstruction of
innovation chain layouts by fostering the integration of innovation elements and enabling technological synergy across
industries. It is established that Al embedding drives value extension within the innovation chain, particularly in capital-
intensive industries, which exhibit the highest efficiency in layout reconstruction, followed by technology-intensive
industries, whereas labor-intensive industries demonstrate a suppressive effect.Furthermore, Al embedding exerts the most
substantial impact on the front-end of the innovation chain, with diminishing effects observed in the intermediary and back-
end segments. Regions with advanced factor markets and high-tech industries exhibit stronger responsiveness to Al
embedding in terms of innovation chain layout reconstruction. These findings underscore the strategic importance of Al
embedding in addressing the bottlenecks of “Stuck Neck” technologies, offering valuable insights into the optimization of
innovation chain structures under the constraints of external technological dependencies.

The empirical analysis further elucidates the mechanisms through which Al embedding influences the innovation
chain layout.First, Al embedding enhances the spatial integration of innovation elements by optimizing data flow , algorithm
application, and computational power deployment across the innovation chain.This integration enables precise allocation of
key inputs such as human capital, R&D investment, and digital infrastructure, thus fostering the convergence of upstream,
intermediary, and downstream innovation activities. Second, Al embedding facilitates technological synergy within and
across industries by promoting the seamless interaction of production, R&D, and market-oriented activities. This
technological alignment accelerates the transformation of theoretical innovations into scalable industrial applications,
thereby boosting the overall productivity of the innovation chain.Third, the research uncovers significant heterogeneity in
the effects of Al embedding across industries and regions. Capital-intensive industries leverage Al to enhance resource
allocation and innovation efficiency, while technology-intensive industries benefit from the deep integration of Al in
advancing core technological breakthroughs.Conversely, labor-intensive industries face structural constraints that limit their
capacity to fully harness the potential of Al embedding, thereby inhibiting innovation chain restructuring. Regional
disparities further highlight the critical role of factor market development and institutional support in amplifying the impact
of Al embedding, as regions with advanced infrastructure and supportive policy environments demonstrate superior
performance in innovation chain reconstruction.

The study extends its analysis to examine the implications of Al embedding for the value extension of “Stuck Neck”
innovation chains, focusing on the dual dimensions of value extension length and width. The results indicate that Al
embedding significantly enhances the length of value extension by improving the efficiency of technological transformation,
cross-border knowledge exchange.Al embedding facilitates the intelligent coupling of innovation chain segments, enabling
the seamless transfer of key inputs and outputs across spatial and organizational boundaries. However, the impact on the
width of value extension, which reflects the scalability of high-tech product production, is comparatively constrained. This
limitation arises from systemic losses in critical inputs during cross-border interactions and the inherent challenges in
scaling up technological innovations to broader industrial applications.These findings highlight the transformative potential
of Al embedding in optimizing the structural dynamics of innovation chains, while also emphasizing the need for targeted
interventions to address the persistent gaps in technological diffusion and value creation.By providing a comprehensive
theoretical and empirical framework, this study contributes to the ongoing discourse on leveraging Al to overcome
technological bottlenecks, offering actionable insights for policymakers and industry stakeholders to enhance the resilience
and competitiveness of national innovation systems.

Key Words: innovation chain; artificial intelligence integration; “Stuck Neck” technology; layout restructuring; value
extension
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