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P& TR BB A 77 KO AN TR B U i 8 K S R AT R Ge AT R, T EE A A Sy FE A i
N TR RHARH . (hEHE 2025 )48 1, #HE5h A= 7 of B2 sefb 4 72 e fb A4k 7 K7
BEER A AR FARHA, WOR AL TG T AR T, SEE LB AR R o (DU R e kR R
R VR R I, T 2 RRF QR IK B T 3 5, T4 AR T S AR SR o Y g PEAE I, s Ak
Al 7 R R R i P A AL, W] UL, R el Al N TR BE R R BHT, X B R E
REAGAE 77 KT R 14 3 148 R ) o A A0 T HLAR T B IS S, AR, Al BiF 1 B 75 K
RSN, BT &G E PR, I HAETE(S B XTAR R 1 45 (] 1, fiff FL TR 45
5 % B Rl 5% 29 (Brown 5%, 2012; Hsu 5%, 2014; b A= 55, 2013) . Q0 R Al 55 29 i 29 1 4k AT
BRER A A, W AT e 2R fe i 1 5 R A g R 2 BB AG . SRS R R, 41 1 58 A X
YR RE A A 77 KT 5 G Rl RRASE 4 W TR BREE A AR R I h IE ) OG R, A 1 R . PR, AR SO
PRI IO il 9% 24 R i 15 38 Ao (2 2F b N T3 BB AR & 32 7+ B Ak A= 77 7K, 1T 118 i ey
P RS AT
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H: AUS % Acemoglu Fl Restrepo(2020), f# Fl T AL AR 55 il b 3B Tt A gz b, B Tl HLEE 2 BE (robot
density) i BEALAE Ko T HLES A ARA 50 e U5k FE BRAILAS I A2 (TFR) B 2, 1 v b 38 T Tl A0k B 1A Tl
RIEHLUUNIDO)YEARIE, JEXT 254 BEDLAF A% BERSIME IO S, 3896 Beck Fl Levine(2002) A4 712, 1 FH 4l A X RA AR
{ERAIM GDP Z W SR THA 5 GDP HH AR5 R St 4 AR, (85 FH 4l A X RA S 1M SRR GDP Z L5

FEGA oS GDP W A ECZ AT i 4 RS ERRE . AEACELES 53 S EI ORI, BRI 25 B2 1993 4E % 2017 48,

BUA SCHR T e A AR 7= K ple s R 2 AT 58 00 0, R B2 S 2 — 2RSCRkA o B e b A=
PR R 5 55 B AR LA G N B A5 AR S N R R B5T B ) AR LR, Ak A
RN A FE A RE AR R 57 Bl BRI A 7 AR, DA TG A A5 R B Ak AE 7 R & g (Abeliansky Al
Prettner, 2017; Acemoglu Fl Restrepo, 2022) . 75— CHRIA AR BEAL A2 77 KBGO T N T8 e de
AABHT, 1N T REH AR BT i Al s A & T TN AR g o 2% 2 SCHR R Z MR S AR K e
1 3 ELAE SOK R 2 B ik, TR N TR R R R BT 5 A 2R BB R BT 1 R IUE Xk 7
X o HARTF, N T8 B8 AR AT 7T 58 74 3 R X 4% G2 A= 7= K 19 A1) 32 74 5% K (Acemoglu il
Restrepo, 2018; Chu 45, 2019), L 7] GE 4 B o4 B B8 ¥ A 50 T8 68 77 i b 268 19 i 45 2 =X
(Prettner i1 Strulik, 2020; 47 & FIE MK, 2020) o Toie REUa R X, AN T8 BB A A3 5 2 g
R KT

SR, BUAT SCHRTE 1 Ak R&D $ 95 A0 L 18 W = e R 245 o A2 B s 29 0, — J7 i, £l
R&D G AN 28 PR B0, AEEAT B AT BRI ZHEACHR (0] &, O B i T0F & 36 s i 7= R R
TR, A7 A AR A SR, 330 R&D W IR AN 2, SN Al % A A AE B B A o
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53— D7 T, 5 1 E B BB ], A AIF A 9 ER o F TR R A R TN SN TR, IR
AR, B, 53 R&D $ 8% T 45 ) 52 B 8l 1 29 3 (Brown 45, 2012; Hsu %, 2014;
i EARAN T 211, 20115 BE A 45, 20135 SR A2 4E, 2017; JERLAHSF, 2020) o AL Fil B 29 R RE
PR B I R&D BN, WU A b BT, 2 2 BoAR 25 48, UM 1 28 3% 4 K< (Aghion 4, 2005,
2019), R, N T8 BeH ARAE N —Fh i 20 el 28 4% 2 45 77 O N Fe AR, FLpE & Bl i 72
T T 32 il 9% 24 TR B S M R A SCBR B B, RS Rl R 24 R A5 o A N T e R R R
T 5 R R A AR 77 KO 2 X AT AR A RE RIS

T S TR il 5 29 A BT HE S0 AR ) 1 B AU, IS A KK sl R (B R £ B S I 73X [
FEAEAS OCTE o I B 5 6 8 AE ] 2 40 Ao 52 0 7= HH 7K AU 8 — 35, A o N TR e R 1 il
JH 3 o 18 1) 4 3 A 7 BRI M 22 5 6 K (Grraetz Fil Mlichaels, 2018; Lu, 2021; 4% 96 I {# £k, 2020; K
VLYEFIFHIE, 2021) o 17 XF 55 20 77 T 37 B9 52 e J7 T, IR A 90 01 oA 45 3 21, SCEkiA R A T8 g
XSl T B K B S e BIL D = 2 07 T Y . R R AR AR ST s AN AT RE S BUR L T, i L
7] BRI R B AR 5 57 BB AR B EL AN AR 7 SRR A R B BIHI U RN AR AR R 1Y 55 Bl
7375 SR 3G 0 4 U B AR E o, I AT BRSSO AR I B, 1T R N ) B AR R RN 57 3l B RE 4 A
(Acemoglu Fil Restrepo, 2018; Lankisch 4%, 2019; Hémous F1 Olsen, 2022; & 5% B 5%, 2021) . A UL, A
T RE B A N AR J& — 5 AR HE T i, 5 — Oy AR ok T O F L e . i, F fE
A= 77 I A 23 ML 2 A 1855 3 g i Rl 7 3 S 2 e AW AL 7 2 A 2 il i) A5 2R 2
it P S B A0 X 3 4 () RHE AT 30, X X5 T 55 3l ) T 08 47 A % L (Cortes %, 2017;
Guimardes Fll Gil, 2019; Acemoglu F Restrepo, 2020; Cords Fl Prettner, 2022; #\-5- F14% T #k, 2019; FL
7o SCAE, 2020; EARKESE, 20205 TR ECRIH 52, 20205 12155 %K 45, 20205 224555, 2021).

FET I, A SO N TR RE R QT A B 0 A, A A 3 Rl 29 0 L N AR N TR BE R R 5 N
57 8 J1 T S EEHE 0 FE T AT 55 (task-based) (AT, 15518 fll 9% 20 SRR B Ak AR 7™ 7K ST 1 52 i AL
T e ey 52 e 77 K- 5 55 8 3 3 o AR SCIA R, ROV Rl OE 2 SRR 2F 1 il N T3 e
AR, 8 B 1 6 1) A 77 A 55 o LU AR v, B R R A A S 1 i o A SOl R AE SR e e
A 77 KT v X 7 ST B0 00 T 3 s e, A5 R IR R AL AR P KT I 4 R RE 8 A A AL AR
AR A < A7 ) s A% 1 52 Wil 7 G TS0l 7K SF-, el R (B A48, D7 v 0 kAT 1 U AR I . A
SCR B R AL A= 77 7K ST H R A (R B RE 1Y 57 3 0 77 A e IR S ), ARV 2 T A, B A
PR B v BE A A 7t BG I HL BB BB REAIR SR Mk 2

5T ik b, AR Acemoglu il Restrepo(2018) L & Cords il Prettner(2022) i M AH AL, 7 &
T8 HETAT: 55 B ok B B A0 A 77 X8 55 3l g i) ARG R T B 6 B aa i R AR AU AL, AR A B HA
T 7, AR SE B Be Ak 2R 7 B ME S BB B X A AR B AR PR AR 5 e AR S DT R AY g A
BRETEAANE Ry —Fh e 7R, vHe X 57 3 i W52 e o A SC RIS (A8 T DT oA A 51 A 55
Bl i BRI 2 WA [F) Z AL FE T A SO N T4 Be B AR 225 R g Ak AR 7= K72 8 i Aol
WF R RR N AR PUE .

ARSCHI PR TTER A - 55—, B SCHR DA e N T4 BEXT 28 5% (52 ) ok 32, T F N T3 fg
FOR A A=A, DTS 52 N T8 BEBAR N AR R I 2 5 IR . AR SOl N T4 RE L
AWK A BE e R s fb AR 7 K i e &R, IR Ha AT THLRIME ST, 85 =, A N TR RE a5
rh R /2 1855 B 3 T S B Rl T S BE AR R R, AR SORE 55 20 48 DR C S PR AR A R B A
FETAL S B RIAE SR, I H 25 R 5244555 (2021) Y SEUEZS 3 — 2, T M 7R Be Ak A P HEZR R 45F
W55 Bl 7 T 3 B il i 3 PR A A R R A A AR A TS I B 2 2 5 =, AR SC N R B 2 o A
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T B T 7 1 B2 R RE AL AR 7 K R 22 B YK B 1 T, X BT IR 5 v 4 R i 3 0 2
FER B R AL AT 1A TS, I X 3 25 A Sh R RE A A 7 e BT A — R R B E SL

AR SCEERUNT + 55 33 o B R RUAL 2, B =044 1 A T AT AL 43 A, B DO 40 X
HS AL FEAT B AU FIBIL R U, 565 T AR LA

— L HEpER

AR SO A B R 20 AR N TR RE R BIH RN 55 3 ) i 37 BE 5 1Y) B THAT 55 (task-based)
BYASEIRY, 3T Rl 5 249 RN R RE AL 2E 77 KT B X 77 1 UM 7K SF- (R 5 e o HG v T AT 55 AR
N REARAE 7 WIS R FE A T Y BRI HE SR, AR SCHE AR 7 AT 55 Tl N TR RE B AR A A e i A1
2 = HE, A3 Aol B T BE ARS8 Bl i B R DO, X — 343 £ 2231 Acemoglu Fll Restrepo
(2018) LA f Graetz Fl Michaels(2018) BB o BLAM, A SCRE Al A T8 BE Y H AR W & AN A=
Ak, 75 BT Rl 5% 200 RO A AT 6 DR S 52 00, 33— 870 T2 AR 48 Aghion 45 (2019) BB R 7E
5 AR SOK 55 3l T S BE R G I AR RE A AE PR HE S, 25 R AR AL AR 7 K 4 X 97 3l ) T Y
S, X — 4> E S Cords 1 Prettner(2022) AR Y 4 5E .

1. BRI

BB B 2477 il A 77 B BE A 1 1) 3 S A A 55 AR, TR AN TR A 77 AT 55 (iR R ) # AT N
T RER AR AR HE B b IR E & AT HES, RIS BURAR B A 77 AT 55 8 2 N TR BRE R AR,
8B o 1 2B AT S5 MR N T BB R AR AR Ry B AR A AR 55 7 Yl AT CES

b
H
SR,
IR fl
Y:(Lx m),e>o (D

Hp e AR A P2 AT 45 Z IR AR5 M o 357 Graetz F1 Michaels(2018), {5 i A 4T 55 &8 7T LA
S5 3 A7 AT R A 55 7T RE i N TR R AR5 B A 77, i RAE 55 15 e oo BAARORTE, £ 55
i€ (0,a)BA N TR BRI A 7 i T R, FLEAOME BEAR Y 1, 4T 55 i € (o, DTCEAE T A
TR BERAENIT A o AR SCHNER R Tk i N TR R ACRE 55, R Y,, = ey e WA TE
55 N 57 3 J1 8, FIRF /R BEWS A AN TR R AL 55, ISR RE W A5 95 3l 1 58 2 51X,
Yo, = €x +pess ee, NS RIS 8 ), e, 0 A 7 AE 55 RO RE S AR, p > DB REREA
5558 SRy ARXS LR AR R, 55 sl bRy A
Yo = (YY) yes = (YY) (2)

J T o BT BB AL AR P X Il S e, FRAT T DA B T B AR BAR T LA gk
AT 3 VA — 38 AN VAL 507, 57 30 3 7] AE AT 348 5 TAEI 5L BEFLIC S . o1 T A R A=
PR 55 X8 A [6] 55 3l 3 H e, AR SUIER AN [ AR 74T 55 19 55 3 1 i 5 02 3 1 o 20k 595 8 g ik
3 TAES LI, FRAS 0 A7 B AL VE R BRSO M., = g u v, Horbie = (N, R R
LAY, u, R R NE v, R S R R E X6, = v, u, 57 S T S B, T A L
BRI VE FE I E 2R g, = w07, 52l 97 3l J1 4R 45 ol 5 A2 B AE 3 Hom,, = w077 o FRATTAR H5 A [R]4F:

© BATEAT HeH MU 55 A AR HHUAT S (61 HAT 25 A SL AR AT 555k 4l 2 26 AT 55 e R A T8 B AQ. JUDIAE T4RAE Frey Al Osborne
(2017), LA 51 Blmtz i MUESHLSE, KRB G GURN T8 RESAR 10 R Re (84558 2 AR IUE 55 15 SLRAT S B RE BT A BN, T T8 fiE R,
ARAE AR IAT S | QU AEAR 55 AL B AEAR 55 LA BT R B, 7532 LR B RE I AR P AE S ML B8 B ARIR T e e o TR B, RATT4¢
HRSEILN T AR B AR A A 5 7 B e IR 8 X AN ) 2 7 A 55 AT HE P «
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55 R oy AT U

(DTN TR (@ 1), BIRIL, R ETCIE M TR G4 1AL 5
T HE B 57 N AN (B, Vi, 288 25 B 5 D I EL, w0 T WE K, s, R 55 3l 1 B AR, kg I 88 A
To M, AT LLRIR R

Iy, = yyi—wy, — 5, (HN,i - VN,i) 3
FE Sy R AL BN 25 B A Y A, R RS LN AN B R -
rVyi=—cy; +qu, (HN,A - VN,[) 4

M5 Ey R <AL N S 55 50 7 39T ER SO B W BRAEL, Uy, 3278 5201k 55 31 7 91 SR G A W 80K, T LA
33
rEy, = wy,— 5. (Evi = Us,) (5
rUy; = my; (Ey;— Uy,) (6)
(2) T RESC BN T BB R 55 3 I AE P AT 551 € (0,) 0 AT BEZRAT 5510 7, Aolk v] DAk 4%
A 8 W AR, DL — 2 B S  Re Ak A= 7=, i nT DL BN iE 4T N T8 ReH R &, 4k 2 fiff
55 8h T Ar Az 7= o AR A B R 64T N TR B BRI &, WHZAT: 55 54E: 55 i € (o, DAL, X
REfE 18 25 3 1A 77, BADIRES N, FE b AN B AT A U, A SR Al e B R A5 N T B F A
W, WA —E MRS B R AL A= 7 o FRATH @R s BIE R AR, e S B Be AL A2 7 AR AR
it b SCBE , 8BRS A AT 55 S N TR BB HOR B AR B ME 2y B B, 8 Hs o, B & s AT
SR RE AL AR 7 RO AR B/, Rl < 00 AR BETT, 2R s e £ 4T N T8 RE AR B & 1Y DR ) £z
RIGINAE, Vi, RoR 25 B L N B, wie, 7R IZ 5 0L 1 38K R S R RE AL AE 77 )5, B AR
BSHRAERA, L F B e e A7 5 AL B E, 7T 0

My = Yoo = Weo = b= 50 (T, = Vi) + 1, (T, = T,,) D
L = pyei— 22— 84 (T — Viy) €D)

Horh, ZFOR B BE ARG, s B R REVEARITIHR . E L, BB %A B KA R A, 7T 4
Vs = =Coi + Gy (M = Vi) 9

TR Er, 0 5 LR I 55 81 5 1 B BRSO A BRAEL, U 327 20157 30 7 9 391 B A BRLAEL, T
DGR
rEg; = wy; — (s, + ;) (Eg; — Uyy) (10)
rUp; = M, (E; = Uw,) (1D
1 (10) 20 AT 0, X ] 68 92 BN TR RE ML 2 AR A 0 b A T 5, 95 30 ) B HRAE 5 by 7 348
S s, AR SR SCR A AR B IR, ROR LR RE AL AR 77 S, 95 B T R Re ML AR AR R BUR
A AHEARR AT, N BEHL &R B A B AL R DT 3 0 B RS T K LN J7 3 1 B Al il
i BT N TR REHOAR W A 15 R 2 00 25 8l 0 A 7 B DR TRC b 5 i A PR o 15 R AT N T
REHORBIE & o a0 R i A0 (B 5 g, Al e D TR 3l AT H AR e, e =2 W) 44k 85 44l 1 55 5l g A 77,
Bl EREFEAT N T REHOR MBI A I, w2 (12) K,
L, > I, (12)

O BIRZES S € (o, )R BN 1A, AHFE & ORI o §ii 2 R8 1% AR 55 77 BB A T8 BeRORWER S LS B AL, T
LUFE R, AT AR, TR ST 30 47 . Ja & FoRiZAE 5 A B& N TR RENLE B A7 30 A Pl ge k., (R 573l 2= T
PSRRI I 5730 0267, D 1R IEE R B TG, TRATTEA LM B 1 AR AT X 0 TR S AL, T A B I N s JE R AR
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fBBeAl A i BEA ST S Y, B BEA SN AR DE T 4555 3 Ty i s R N R . A
R AR, 23 B b (o R ST B R D 2, WA

Coi = q. Il (13)
Horr, ke (N, R} T BT B G AR FN 22 , Al A TN 5 57 DG T H e R Ak v [ 4 -
1'11an (Ex,i - UK.i)ﬁ(HK.f - VK.i)H} ( 14)

Hovh, B TNRINF g o SKAf AT 45 W2 5 A2 T 58 K050 A

_ ﬁ(l’+ St +mN.i)yNJ

i 55, 4 By, (15
= B(r+s,+me;+ )y, — &+ plIl) (16)
r+s, + U+ Ly,
PR AN (7) 2T LLK A PR S VT IE 5 A7 1B 2 531 D -
o (=B ()
r+ s, +6my;
m,, = (I =B)(yr; — ¢+ p11,,) (18)
r+ s, + U+ Ly,
F (8) A A IR Be Ak A= 7 b SE A (R
II,, = M (19
r+ s,

2. FEUERITY Y1325
R4 55 3 1T 19 95 8l 1 k2 D Ly, th AR S 97 3 0 i A 5 0 AR A T AR A 2 4% 97 3l )
BN IN S ES PN PN GIESIN
i = S:n;"’;‘:”, i = S;:ZNJ’ Cri = S, +n:21—l:mk‘,-’ i = S(Lsi;,-/j—)rlr;,- 20
1 RS 285 IR BT 184 7R BE W A B 5 A TH 0 R 45 T A5 AR A R RE B AS M Rk N

eA,i:lﬁ Q1D

S4

WA A S E R R AR A AT 55 257 R B, WA RS AR BUAE 55 i 7= K OF
y

AT 55 77 K YAR A e e 7= i AR 72 e (D) 3, AT LR RS N BB = o s AL i (17)
HAC18) AXACA A F B i A S (13) 2, 7] LUK RS i R om i T .
o _ (=B, 22
qn: TS, +Pmy;
Cri _ (1 =By — ¢ +1.11,) (23)
qri - rt s+ By,
PR (18) ARA (12) ZAT LAk N T8 REH2 AR & IR R A
Yri— @i+ w1l S Yni (24)

r+ s, +u + Pmy; - r+ s, +Lmy;
R, X FAE 551 € (0,@), an i (24) 207, WA b e R AT N T REH AR A& o 57 8l br ™=
N TR BB AR A e 3R A T8 /K- 43 51 i (2) 50, (12) 50 (15) A1 (16) /R ol B 7

(22) 35— (24) 3, TATREWB K % 57 8l J1 T 355 BB, 0 VRS EL, I P LIE B AE — E 451 T A7 AE I
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Ha, e <o, WAHMERALS i < o, AR FESAT N TR BEH AR & o "BRATE H e 7R {8
%t 7 AOAT 55 S B R Ak A P2 O E R, 0 e T ph 40 D AR e
T
MXTAE55i € (o, @), 1T N T2 Be 2 AW & 1 B I 25 SE G I, Aolh 2 BE PRk 2 ff
FH 55 8l iy =, Al BE R AR ST o o RN T AL 55 i € (0,), (24) X7, W (A
a =a, MRS € (0,), B HET AN T REH AN X .
AR SCHG b Al de e N T BB & pe R B 7= Oy 225 AL 2 BTR
EFEEFERATERBRNESEE

M=y =

AL SR I I AU 3107
[ \f \( |
KEPEL 0 a a a 1
| Y Iy Y )\ Y J

R LHNT B AL KL (R BB I3 3h A e

2 il AT B A RKAA B AR
s B 2 TR e SRR b N T BB A DR s o, Rl A AT 5542 BN T4 RERRAC 55 shvfE B W HES, o 7R
TN T BB ARV E TS BIE, L2500 2R 32 BIRl 5 2 R IE R Al i N TRV RERF R DUOR, o iz B T #017 N T8 e
AR K W55 1

KA H 57 8 T3 B (6, 6. R S E AL B B LA P AT 55 5 LR S (B G , B HAT A

(D=L, (20) A1 (21) 2RI AT 75 55K A 7= K 2l N BRIV B W8 AR B, 15 H RV AR 2Rk .
u o ugdi+ J"al uy,di

7= 1 R

L J) Ldi

= HLEI o AR

X R 5> G Aghion 55 (2019) [ 43 17 75 5, Bl 98 20 s 5 1A Al AF 2 D3, 43 A AR [ i
(1) Rl 8 24 SR X6 B R AL A 77 KT 2 LR (2) JORA Rl ¢ 249 3R B0 8 e Ak 26 7 K 48 g X 7
Hh 5 0K P 1 52 L

5, FATIT IS Al BT 29 B An el 5 e 8 GE Ak AR 77 K F- . B4 Aghion %5 (2019), FATER K Ak
T R A5 AAS R 2o L DG I <) 457 P L P — 7 Ll A7)

¢ <y, Q7

Horp, y R Al 294K o FRATAR AR Rl 98 20 o i i 55, 23 Bl Hie AT PR IE -

(DA y & TG S AEy = /MLy, BIXT 25 58 B A @, 1 FE oy < yILy,.0 IX T, FEUEREHY th
VEFE AT N TR BE R BIF 4 1Y Al , HCVE E B A7 A0 {8 — 2 16 2 s < yThe; 0 PRI, 0 249 RO 2%
SEM A R . FERI A AE T, B Re LA 74155 15 e h o, R RS S A e AL A2 77 7K

) Ry IR Tl Al y = ¢/, W HER A rh S PR AT N T8 BEH AR A 1 4l W] e 32
BRI, FRATHE Al 29 (27) ACA (18) AT DAIERA, 4 HACS B & D% i T — 2 i
FAE N, b A REAE EAT N TR BEE AR -
_ % (r+ 5.4 Bme,) =y (1 =B) Ve — ¢0)

y(1 =B, —¢.,

(26)

e > M, (28)

© B TR, SCE FRE R A N, 54 B AT [ E R
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Horp, o R R K B TR S5 SR8 e X IO 1 2 7= AT 55 o % B (25) 20T (28) 2RI A1, il 9 2 o) oy 5
ZYRAIEIE T, Al AT 0F 2 38 A BIF 2 o8 00 M 3 1 {1, 1 T 0F 2 S 0 ARE 238 o
Yo = Orar = Pa) y
I, —(1-B) "',

H1 T AR SO AR 77 AT 45 F N T8 R BOR AR i Xk 5 A2 1 IR 3 i HE B, R S I AR 23 e B 356
o PRI, RN TR B R AR & AR PR 55 i e, < oo FRATTKG LR S5 18 S04y 4 F i

A 1: O B ARSI T, 28 AN T8 e BRI & A9 A 72 AT 55 5 Ha AR T 7 FE 1
B gk 7 N TR REH A & 9 A 7T 55 Heas

Al N T BERIE A2 P 5 5 3k o AR 1y ot R I 2 s o ST 55 € (0, ), ol FE RS pEATH A
W%, Lh— 8 MR SE BLALER AR . ST 55 € (@, ), Al oy F il 55 24 5 14 BR 1 T o f $EAF 2% ik
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Financial Constraints, Artificial Intelligence,
and Economic Growth
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Zhang Xiaomeng , Liu Xiangbo
(1. School of Economics, Capital University of Economics and Business, Beijing 100070, China;
2. School of Labor and Human Resources, Renmin University of China, Beijing 100872, China)

Summary: Intelligent manufacturing is considered to be a top priority for promoting manufacturing in-
dustry transformation. We must stay the course of Al technology application and develop intelligent manufac-
turing, in order to achieve the strategic goal of becoming a manufacturing power and grasp the opportunity of
building new advantages in international competition. This paper constructs a task-based model that includes
financing constraints, endogenous Al technological innovation and labor market frictions, and discusses the
impact of financing constraints on the level of intelligent manufacturing, and thus how output and employ-
ment levels are affected.

This paper finds that: First, due to the heterogeneity in the possibilities of being replaced by Al for differ-
ent tasks, easing the financing constraints of firms engaged in Al technological innovation can increase the
proportion of automated tasks, and promote the use of automation capital. Second, the development of Al has a
heterogeneous impact on the labor market of different skills through the negative displacement effect and the
positive creation effect. Specifically, on the one hand, the application of Al technology leads to the replace-
ment of labor with automation capital, increasing the unemployment rate. On the other hand, the development
of intelligent manufacturing increases the expected profit and enhances the incentives for firms to enter the
market, thereby promoting output growth and reducing the unemployment rate. Overall, intelligent manufac-
turing promotes the aggregate output and decreases the unemployment rate. Consequently, we suggest that the
role of the financial market should be emphasized in the process of intelligent manufacturing transformation,
and the relationship between automation and employment should be coordinated to reduce the negative effect
of automation on the labor market. Feasible strategies include encouraging market entry, promoting industrial
integration, eliminating labor market barriers, and making the skill structure of labor force adapt to the trans-
formation and upgrading of intelligent manufacturing.

The contributions are as follows: First, the existing literature mainly focuses on the impact of Al but pays
little attention to the endogenous progress of Al technology. We argue that the level of intelligent manufactur-
ing is determined by Al technological innovation, and establish a theoretical model that includes endogenous
Al technological innovation. Second, the existing literature on Al rarely considers the labor market or finan-
cial market frictions. We introduce the labor market search and matching frictions and financial constraints on
R&D investment into the task-based model framework, to provide a credible theoretical framework for further
research. Third, we analyze the impact of easing financial constraints on improving intelligent manufacturing
and promoting economic growth, and propose policies that can mitigate or even reverse the negative displace-
ment effect of automation on the labor market.

Key words: financial constraints; artificial intelligence; technological innovation; economic growth;

employment
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