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SR IX R P e TR e S 8 S RN A SR AR H A o FLAOR U E B R £ X
ik R TR AR B R AR XA T B L TR . XSk P K R Y B BR N SRR SR
X3 2 [0 2 25 R 0 B MASE (0 34 5 Tt 7 X3 () A 35 e S RN B R S B Y Xk 8 AR R
R R DX I ] S A7 A e (R 8 ARG 6, 2022) o AR, BRSE IR B 2, b IR B TR TR DA K R A b X%
IR ML DX T W A8 A A 7 R A S LA Jmy R AR B R AR AR (EAR 2% ,2022) , 2 5 1) R A M IX 4R
BRI T K IR0 DX B 28 B AR 3 ARt iR 1 DR R o A A B R A PR, 2 ) 4t 4 )
S5 A P AT R R A AR B R T R R R A T Y TR 4k IR AR K R 8 L IX Y B
F AT AL IR R DL A TR R IE T 02 92 A R TR A A AN 1 R BE DX B P I K R R SR 1
Z—

FE L 0PI B A R 28 0 S M Y 3 BOR UR (5K B A AR 3R oT L 2016) , I B AE R B M IX R
BRI 2 22 s TR WSO 1 TR (2R R 80 RNRE SCAK L 2022) o 5 T 807 SR Bl Je 07 20 B AR IX 3
9 1) A 20 2, A R IR b X7l 5 B R TS E RS AT B R Ak Ml XA AR K TR L XY B
VR ] T Bl (b 20 O0DK 5 oK A9 3 T80 1, 0 T 2 A 5 3R R 2 B, e 24 )y g v R0 51 00 DXl o ) R o
4 U A, B X 0 20 9 1 K AN P A . VEAROR UL, BU T AT IR B I T AR T R
R I I B R e At 25 R R AR B T Ak L Tk B A 7 S R R e L bR 9 R DL AR IR R AR
777 R B 3 B (Brynjolfsson et al., 2011 ; ZF 4% SCH ik /L, 2022) o 07 AR B IR A GE @ 2 51 Ak
HE BT R RN A 2 50, T A 4 00 B SRR %) 35 R R R L Bl g b 5 MRS o TR D G R T e
TSR E TG N BEE S . B TR R B X F L B IR A R T EEAN ) R B
BR324 B8 5K A 7 50 R0 T U5 O, 2 IR 7 AT AR AR it £ i R O SCH FI P 523
2019) , 3 T 28 fift >4 4 15 J 35 Hb IX H 2 38 B0 22 IR 5 | 3009 & JR AN SF- 4657 [ 751, By Jp DX 388 i) £ 3 28 03 A
R

JAE BT AV Bl ) v [ Bl DX S PR & e A B S HR H AT R R B R O
Z I A OGFR o B IR ML DX A R 3R i DX B R R 7 R A R DX R e R An R eT LR
23K Tl R A A 75 AR A 3K 1l DX 72l 5 80 ARG B o T g 7 #5158 B R84, it
25 MR 7 SR Y 3 T 1 3 T 2 A B R MU 22 BB, 2 5 O B R B AR A DX I R R R Y G B B AR 7
I L b ] 8, AN ) RN B R I 2 5 DB PR R A e o6 R i e s (1, WRE S Hh E i — 25
LB FZTRHCA P SRR G — R MEBOR R . BT, 5B % R 5] C sk 2 AR
B EARTE bR, 7R SCR F R & R U & R I e 55 0BT BRI BT R & AR 5] R Bl
200 1 B0 AR Bl , i — 20 G5 A K ) S0 A TR KT OIG RN B M AR 508, R GE AR 1 8 R O B0 ik
D38 P R R B A FH B AR BIL A o

55 WE A B FEAH L, A SO 31 B BT R 2 B AE T - DREE B K B0 o 5| AR R IE TRl
i1 K TS Y A0 A B R HE IR 6 (Romer, 1986 ; Lucas, 1988) , K AF AR T 15 G 4 3 B X T 030
X DX 3l 28 T 15 4 R SR Bl AR HT, SR 06 2 X 3 D3 ) A Jé sk — i 8 9L S TS0 R P OF 5 AR R A /b R RS A
W98 % 52507 4 U B 2 AHRTE & —— 80 F MR Wl VR L F IR & 5 . A IRAR SR T
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SRR ARV IR I B % X AR L8 BF (19 5% 0 (Owen—Smith and Powell , 2004 ;8 55 Fl [ K 75,2009 ; 112
£L45,2017) , HLIA X AR 0] 25 i 220G T, PRI, B 25 SR A T ARt 3l AR 28 T 0 1 19 PRR O
F 53 A AL R0 S5 ) DX B0E BE Y TR 2 A B R BB R S AS BT B AR BT T ] Y 22
T EL Bl AR SCLL A S v AR 0 R G P77 S 9 R SR AR, B T8 2 000 T R PRI SR AR 3 T M A
FRELRAY DI 22 B, TRAIRA T T P I T ) 5 R AL 2l 5 ) R X R 2 R ) BB AL L 4B R T
BT R B ) A3t 25 00 45 4 S B N A 2, O v Sl DX P e e AL R R AR AR A T 2
B BR AR . G F 5| AR 0 = A R AL 2l 1Y 22 SR (Jaffe et al., 1993) , {H AT AE Hh T 1fE
P L A B BT B — E X TR T AT AR BT 5T R A TR MR B BT
A FE BT . A SCH K F BAL 45K 1% BERT (Bidirectional Encoder Representations from
Transformers , BERT) 6 B, i o P51 % 1 478 B SCAS o i 75 1) 2807 i AR K H g LT B0, 388 Ok s 4 b )
BT IXEECF IR, W TR SRR T N Y AN AR SO TR AT U |
N T I A S5 s 0k B M B {5 B R 4t (Geographic Information System , GIS) ¥4 , v ik 7 K B 8] ¢ 51) 4%
4T Sl )2 T G N A SRR AR R G — (), A A T 3 C o S AR P A R AR O T
2 B4 R ) s B S GIS TR AR & A G H8 b A I B2 5 S RE 8 R SR PRI 25 2%

AR SCEER L HEANTR < 50 A A0 Dy SCHIR 23R AR A8 23 A 5 21 =9 o3 PR 3 SEIE SR W, 4 45 A A E Y
SR FH B R i A AR R 03 5 ik R R T A e I 5 B DU S0 O SR S M, B A 2 v [ U A A
56 P9 A AP TR) R A ABIL A A 36 5 5% AR 0 DRy S TP A 5 SR SR M S5 S BUR R R

S R L

1. 3B &R ik

SRS X R B T X B U R 56 AR A AE ST IR T 20 TH 20 v i ot I S8 X AR
R BRI . B, Arrow(1962) & F“ T 1227 (Learning by Doing) [ T B RS ie ik T Al
WA TS IR Z0m R RSN o FE— 20, B KIS 7 2R OB AL A Sl - Xy
WFAFRT TS LE =800, AT ST EE 3 LA AR AR HOR BE 45, R IR AL R 2 2 5F Fr 2 1 K AU AR A
31 71 (Romer, 1986; Lucas, 1988) ., 4 iR WS FEAl b, KEF TR, FIR B9 X B 30 7T L)L B 2%
AR T G A b 11 28 T B A GBX B3 AT 7K 55 ,2009) o — J T, R A BB 9% 48 3l Ui A HiL 1 BR B158r , 2F
117 g ARG 39T 2 72 B A O 41 55 A2 7= % (Owen—Smith and Powell , 2004 ; # 45 ,2022) . 55— J7 i , 1K
BRI AP P B A ™ B 23Rl A > b 1) £E 3R (Singh, 20055 8 3 3% R SCRK, 2022) 0 X7 SR 19
T 228 5% RO 25 1 — 20 4 1 B 78 171 2803 g AR 0 i v R AR L 2012) , JBCR R PR 3 B3 AR A2 5 o 22 5%
B IR AR T (R 4155 ,2017) o

R, IR B SY R 22 B AR T R X B 28 T B A A S I, 8 2 DG 1 DXl ] - A K SR X
—RJZ U PR A R B ARt AT X R I ) 45 T R 22 00, A TR R A U E R TR B S
R T RECEMIRE B DRV R R B TR S 2 TR S M3 KBS, K 50 B0 a3
LI J=DEZSY 31 B SPREE JUIVE S /A

JAE BT NP B A DI R R 1) OC BR AT R R A L B IR BRI U A D A 2R R
TEBl & ARV BCF L0 5 B R RE (A5 50T o SEWETE R 2 A B 22 3 i 0 i fie 3k 22
AU B e B A B 5 AL i 3 A DI I G 3R i TR 4 i B 2 (XS R A, 2022 5 kR LA A L
$5,2023) . Aid, WA MR R E R B R BT G nTREDT R T PR 22 BE (A ARORT £ 52, 2023) .
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B 5 T A5 BN OV L TSR ORBE BRI H AR 2o N, 52 IS (2023) R B, kT A R BT 2 T 2
PR X BRI ke e 25 B . SR, SR A (2023) 48 H B 2 T BB 4 /N IR T 0 B DA s X 22 (]
Y 22 BE B3 A0 AF (2024) LA BS 35 L 1 3 45 S FSE 0 4L S0k 1 B 42 5F R G T 9 ER L B 22 FE RO AR
o B2, BV T R — B 50 RUBE L, 27 AR S oK AR A0 R 5 228 5% 0 DX BRI 0 g 1) O JR AR AR AL

B YR, BT 2 T R RN YR Bl R DX B e S ) R A AR IR 2R 2 R O[], O S B — R
W o BT 2T DX P V8] 2K Jr 1) S B TE T S I T B B A 8 B B IR 25 A R T A X A 7 R
R AL (UER AN A5, 2024) , 1M £ AR Sh A% 52 e BIL 3 U i 5 22 30 999 8 Ik i 1) A9 28 9% B 8l (oK
FFRINIC,2016) , % TECF RN LT LT UIAH G, bR BF 58 0 H05 48 5% 5 B 4 /9 %) ) , E
A SCRECSE TR PR AR 45 R R .

2. RS

DI 3 8] K % e N A4 SC L DX P 2 T A 8 R R DX T 28 355 - A ke T 1 AT BIL S S (it 6 AN
26, 2022) , HSGHETE T K S ok M XA 45 2 PR G B A (A AROFT 255 2%, 2023) o, 7R R0 28 B
A, R 3K 1l DA IR TR DX R B0 N U XS B R R R i EE SR B ) o X R AR AR T RS LLE
I 2 8 TR B 7 2 D - O Sy 1 DX DR T D o 0 R A A B X SR R A Y
W AALE A S5 AL E A TR A R R AE I8 RR S5 AL 38 T AL S ANB TE R R F 5 B . Ik,
HPFR TR I A BE B8 3T B D IR AR BB 1 AL AR RS BOR TR [) DI ] Y R 5 5 2, AT
Bl R 3 i DX SR A AS 3 0 T A TR = sl A P T R R 31 B A i 3 D ok A AT S B8 5E IR JR) T (Owen—
Smith and Powell, 2004) . @¥F AR A & (0 N7 R M G456 A A KW Tl RS, — 87
FIH AT E 5 g AR Y AR R SR H B 3 S A T IR B 9 (Yoo et al.,2010) 35X A A= KM KNP T
AR TE DXBRE] (9 8O R . o5 — 5 0, B e U A AR E A T K B TR O S R A Bl A X g
B 2 1 K R A AT F) T 22 At R0 RY ER 23 AR A v T AT Ak 2 SN A R X R oo B
PESE T 7R APV AR 2 ook, B R T B PR IR T Y & A2 % (Guellec and Paunov,
2017) , Il it — 2B TR T 807 MR AR A M XY PRl g5 o BT B3R o B, AR SCER A

B 1 F i 3k b DX A R s i DX 14 5 R B A5 AR A DXl PR ) e e

IR 305 3 DR 7l -5 i AR I T = B R Bl e gk X P R BT AR o IR 5 R
JE& 1) 9K Sl E a0 20028 3 40 it A L WSO e Al i 5 B (16 55, 2019) o SEBR B, BE25 0 /9 A AU T
PE PR AR KRR B L 52w 5 3 28 0 18 R CREAR O R =g B AR, 2012) , 77 AS [1] s DX by = 268 9% 2y 7=l
BERY N At A A AR 19 22 6 LR WS RV AR RE D R R AR IR o e & 2, AR IR ki b XX R
U 38 BC AN R LI T 1 A 0K 43 A R0 PR DLk b & A AR B L Ak IX . TERF A TR,
X R PR3 P R A R B B R B R K o — O T BT L BE S R IR A B BT R 5 R
b R BN 7l T R AR 2 A R A S B X PR AR 7 T o B TR L X
R i SR BT L RE S 255 T MR T A HE ) BRI W B R A T I AR 7 T 5 5 TR AT 2
il 3 by 3 A i DX, B0 o DU TR B R R R R A IO A B R R DL R T 37 e L S
— 7 T, BT Pl 8 e i A T G Y AR AR R G AR BE R R AT S U R TR
7R T ] A R P GBS AT K 55, 2009) o

SR IR R 325 Ml DX AR 2 O 0] 5 SR 1Y 3 T 1M DA % i B R L 22 B, R 0 N TR ) e g DX 3R
VAPPSR (R b o S vl N D |2 N7 AT W EW W N T i S N L e A = 5
i F) HE R AR O SCR AN 3C, 2019) o SR, & 3K 4l DX AL A1 0] 28 3R LK BLAT “ I IR 000 ™, 3 2%
B B RSO, 5 IR Ik M XY Al R 2 A RE O, BHELAS IX 2 R Y 9k S (R %, 20225 0t
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BRI EE 52,2023) o SLhr b, B B A 25 1A] 2041 AN 1 1 2 v [ X0 S AN - 7 S B O ) 32
Ji Al Z — (Zhang and Zhang,2003) . 7E |3 PR 58 ¥k LUl ol s 915 00 8, A SCA R e iR A
R 305 1 DX R 0% 388 3 I R 2 00 o 5 SR B3 T M, 4 R 2 b Y 4 SR AR 7 AR BT IR T B R ot
FE T A AT BB AERBCR I IR AL & AR T B BB RE 01, N 22 46 i G i B2 R TR 22 B m) AL, (B AR08
R bR T A 95 5 1 AL e 2 U U 1Y E AR P25 AR S Byt i A B 2R 7= Bkt s
LR AT R I Ry B R PR A S A S D B i R Y BT

BB, Ber 2 ve i, LF 6 0 R MBCF BRI T8 2 SR B2k L, B 2 80k
INAR BT SR, WRE R I B S T2 R TT W A BLAE ( Brynjolfsson et al.,2011), # L AE 5 & 5 A = T 4 lk il
bt A R E A AR 7T RO ARE 22 U 1) 8 R 3 e U I T 2 I D MR AG T SR DL BRI 22 S Ak R
328 57 B Ay 48 265 00 £ 3 14 T (B R SR ik B ,2022) o B TR0 R, ROR 3k 1l DX Ais ol AT DL 3k
IR IFRIEL -7 KRB SRS RCFER R s 2B R AR SRR, MR8 XA
B E 5 AR R A 5 5 S R A P 22 56 5 R T T S A R L RE A Bl O Rk b X A Ml T e ASOK T M A
AN TR TT IR 3 B A 7 Bk, B A AR UE 3R A FE A v 5 1 S OF SO AN 30, 2019) 0 #5
Z, BIMEAE B A (55 2l ) S AL G 3R LA 2 AR D0 T, IR 38 b DX A M AT 9K i i 4t 48 17 3% 1 2%
e, T8 53 TG AT ) B8 5 3R T R A AL S A 7 IR 55, BRI IR RN A R 1Y 22 S A Y
# (Brynjolfsson et al.,2011) . FE I, FFHIRIMA R EE X AT IR AT RERERE S 2BERAE
77 AT IR L AR, A PR Y 3R A % 5 1] 1) 52 L SRy 5 43 B R IR Ak, DT 77 A B B i
Fruf s , i T 22 i 2 2% IR 1Y 23 8] 3 A5 8 2 m) 8t B ) DI ) kS o T R 3 A, AR SCER

R 2 2 A8 R 38 b DX 7 A5 0 R P S A L B0 R A 2 A A T S R 4 ) X
7 K IR IC 1 , T 2 A 3R L 2 I e 2R 0 DX MR A R g

= . O wk

LiRAI AR A IR FRAR . RKIESHEEFE

(DR E BEMRABFE AR B THEFAPRA W Z OB %, BT 87
AR (Hund et al.,2021) , T Z X Z H MRS M RIEIT A2 . Al NEAR A E I, R F L30T
ST, — FRR A R 3R B X 527 (Object) J2 AR — 2H 18 15 90 00 1) e 4 B (Bitstrings ) , 1 405 0
TR R A B X G 0 B e R 2 B A A FE — N B 2 A B R BB A9 X4 (Faulkner and Runde,
2019;Hund et al.,2021) . HZRUL, BF FRA B AT LR 2l 4R 9 Bost & (A 4Ua%) B ] LUZ IR &
PR e AR B %) o A A FIRE 2 BEUR A6 LAAS 6] B9 05 508 88072 a3, Tt 7> HE B R B 40y, 9 s
i1 (Faulkner and Runde,2009) . 7EULHERN I B F B ML S UE A 1, B E #ort 2 Al 5+
AR e AT U, 0T R BT R R R — T TR BT R T A SO B BT R Hox
iR AR ST R E CInH ) 3 F 0 H B 8952 8 (Yoo et al., 20105 Hund et al.,2021) o A — 81k £ 1
L A OR R X — At S H R A 1 T

()X G BT HAR L RISCA 5 B3 LR TG B2 B A0 8h 1 28 BLAE AR (Jaffe et al.
1993) , BCFH AR L R 51 A 02 20 m 807 AR Sl AR BE . LA I — e R R R R E
Bk E B BCE R R AR RUR R A 1 OB G AL O 7 2 5 I B L R A2 S R
KR F(2023) YR M T F B F & T 0 7l M 56 L A B E Br % F) 4> 25 (International Patent
Classification, IPC) . #RIN, B AN 0 IR ) 5 B0+ HOR A G i £ R B IBIME . X2 R Bor R
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WO S — F 8 F B B3 R (General Purpose Technologies, GPT) , X MFREE W Mz n0., W
AR TR A T LA 35 B L LA A O B G R ok B BT 22 BOR AR T AAT L, v B KA [
RIEH)

LG RN, SCAR SO S At 2 B 2 5 32 100 2 A B3 R U (Gentzkow et al.,2019) , 1 % A4 215
UF A 1 e A 44 BRI T8 R U 75 L e (R ) | R OR R AE AT 3 A O T Y SO .
YT A SCUACRCT 28 55 M A% O 7l G343 28 (2021) ) H 43 1 108 K5 28 T A% 0 77 M 288 9] BT X
LB AR B AR S B, L 1985 AECrh AR N RS & ) 32 ) St LA ok 2 2019 4F A 5 AL
JRy B I A TE B BT A & R R e TS 52 AT B 5 & A B F R B0 T8 T AR B B R 1 SCAR IR B
CECF 2R B0 7 53 2 5 W bR & ) 43 28 2 IHOC R 3R (2023) )7 CRUFE 28 0% e Hotzo =l gt it o 25
(2021) YA HERR FVERED 1 &N ECF G007 7 2% B & ) LPC 43 S AR AR SCAN Bk A 1% 325
Ji R B A T 1 0 10 A s — S S 2R () R, 320 HRANARALL T 86 S /NS (X R T R0 48 5 I A%
P GE 5325 (2021) )4 A9 B E B %0 77 Ml /N2 108 A~ (I Bk JC S bk 78 S At AT Ml " 3Rk
M/, H B SOl ) RS HORVE S GPT RS VF 22 H AR ST T AAT L, 8 5507 2 A TR i % R 258001,
PRI, A B AU ASC i o TLAS S 03 A 52 42 UM & A b 3 B — RO R R . TR Ao S S AR A X
WA, HA B i LR 3 2K S BT & L MR 2 5 K0 LA G, X2 IPC
LR SRR T HOR AR SRR, 107 80T HOR B A 5T U ) fig RN T o X R 1 43 SR AT
e AR, RV = S8 SR IR A SN o PR, AR SORE 3k 7 52 45 19 108 A2 73/ 2R FEAT B BOR IH
o IR AR ST DL IZ — MR R A A (0 45 B AT TR SR ol R R B B T T
T X — ik AT AT PR, R, 75 BER AR T8 & A AT A VY A KR SRR B, @

2. EENETE

SRNES R A RO R A PR v Wi N S LT R E A B 17 /(e S ES P AN S IR S A TN
KIS A FE BRI 2000 4 1 2.4 1.2: 1.0 45 /N2 2019 4E 19 1.4:1.0: 1.0, {H 2 74358 5 45 S0k vl = 8] 1)
ZEREANS ORI T, ) I g W AT AR R 22 43 A 7R RGBT (EAR 2% ,2022) o R4S — S84 AT 75 1Y
NI A S ZE S 2 B B 5 o SR ik il 22 ) AR SR AT TE VBl 22 1 22 B (I R A B
¥5,2023) . P, ST (] B R R AN SCHY T OCTE . BT RO R A Bl B W AY ) 1,
TGP RGP e R AUEE B b A, T A Sk 200 1 P O X ()RR N K TR KCE B B A AR A A
SCHAE  AE R i AR B AR R P I X R R R T e 3 sk A0 T R R S S BT R A Bl % X3 9
RIS -
Bal, = a, + a,InDKF_LtoH,_, + a,InDKF_HwoL,_., + BX,_, + A, + A, + &, (1)

1M
13‘%—»
S

© bR RSSO R F R TPC K5 A SCHE 1985—2019 419 B A7 & F A 2L UU510 1 8016911 £ 3
LR o RN, AR AR SO YA W LA 25 S ik IR 13779356 A B & M) .l i DUl & R
5 AR PIMRYE R FMIPC /M3 S H 10 8016911 587 L FIA 1146112 I FC A _EARIE 5 vk L 51
BT LR N TR DRI L R R A N EE A SR TR AR SO P BE AL T
500 45 R h A7 A AT X1 UM, R B bk 462 A 5 U E R TG, 32 A DR O L bR RN Ak B L bR =K
P DR BEAE A 2 B PonT BEAEAE IR I AN, T LA X 100 4507 B F P A 92% B S5 8FHARIC KM . whixF
HR A A% SO AR Y L LS DEE L AR 4 56 R 3% 1IPC 43 28 5 U1 A B B R 4 1L I 6908557 4%, AR AR R &l
SRR IS 5 19 95.19% HERG R AR SCIA N X 23 700 7 4 19 & Rl iF 494 95% BECTHAR LR, R THT
FAR ) BARAY2 R A T S B A B R 28 2 L ) Tk 28 55 ) B 3 ( ciejournal.ajcass.com) Bt F o

@ T BERT AL HL AR EAR T 2L 38 S WL [ Tk 2855 ) W3 (ciejournal.ajeass.com ) B
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Horr i RN TR L ¢ RIS AEGy o Bal 7 B A 0T X 09 00 8 e SR AR R 2 BT X A 7 A e T
rh RE R R R TR IR T AR R R KT L AR R Gk IR T Y R K- 2Z [ o InDKF_LioH A FE X R R 38 3R i
T 1) KR X 2 38 T AR B R B InDKE_HeoL W2 5 1) AR S B 3 8 o PR A il B A8 B B 0k A7 1
1 IO B A B, 3 — 5 18 BB 5 % i MR 19 4 R T S RN S Uy 22 W) R, 5 — T T RT DA B ok 2200 UL
AR IR AR PR IR 08, X — RN AR G, A 45 T =2 ) R A RO g HSR VT 2 T Y
BARALE TS, LK 3k 17 %t A4 (R AR P2 AR K- IPP o A 3kl ot )2 10 %) 18 2 200 7, FH L 42 o
PEBS AR R AR AR . A, RN AR R TR B B AN o &, W BEALIE 230,

Ry % gk S 1o PRI SR )8, AR SO R R i BT SR — WAL B R 7 b, SR ep BT A B BR80T AR
X J 7K S v AT B ST AL 4 R A T T S — R R K . L, Bal IR T RER T 1. i
PR AP DL ¢ — 1 AR AN R K 3k B ST A ¢ 4R S BE T AU ROEE L A B DXl 2 B gl A Al i B
W, RZ A AT S 0 R AT 0 W L TR 30T A X S e 7K V- e A R R AR OIS a2 i R IR
VA FIAR B L I0) , AT 325 AR 1%

o (D) AEAE — MR BE T 9 9 2 170 S0, B InDKF _LtoH M1 InDKF_Htol, 22 [] A] EA7- 7658 b 7™ H 1
2 ), [N b, A 3E 0 S (O R0 28 B0 e U 15, AR SC =Bl A R St — 2

Bal, = ay, + a,InDKF_net,_, + BX,_, + A, + A, + &, (2)

H ,ZBHEAFS S X5 ME . XET, A& SCR W B 3% 8 InDKF_LioH R
InDKF_HtoL , BT AR 2 152 4 e 15 3 T v Ut A\ K & 38 38T 9 807 R it InDKF _net V5 N A% 0 i B AR
o T B ULE YR BT R R O B T Uk BE AT HUR RO 1 A InDKF_nec 03T B 5 R
InDKF_HioL 5 InDKF_LtoH Z 7,

3. T EFE IR

(DB REAZ 5 o AR SR 3T R o R XoF IR 2 308 3l T 5 A X 2 3k T 1) K R /K1 22 B, 1 i R 8 1
Bal 75 B FH 25 80T 19 28 05 38 KOG B0 Tk s () o B AR S i 20 i DX 351 48 & i 1 R 2 K E B A2 AR R B
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How Digital Knowledge Flows Promote Regional Coordinated Development:
On the Dual Goals of Economic Growth and Balanced Development

MA Shu-zhong', ZHANG Dao-han', HU Zeng-xi’
(1. China Academy of Digital Trade, Zhejiang University;

2. School of International Trade and Economics, Central University of Finance and Economics)

Abstract: Regional coordinated development is necessary for China to achieve high-quality
economic growth, requiring sustained economic growth and balanced development on a per capita
basis. As a key element of the era of the digital economy, digital knowledge flows may significantly
impact regional coordinated development. This study focuses on the relationship between digital
knowledge flows and regional coordinated development, aiming to provide policy guidance for
balancing equity and efficiency in the era of the digital economy.

Using patent text data from the China National Intellectual Property Administration, this study
employs a large language model to identify digital technologies covered in patents. Digital knowledge
flows are then characterized based on patent citations. The findings indicate that digital knowledge
inflows from developed to less developed regions contribute to regional coordinated development.
Mechanism analysis reveals that under the premise of industry compatibility to digital knowledge in less
developed regions, enhancing supply-side compatibility to demand to mitigate the gap in factor
endowments is a key pathway for digital knowledge flows to promote regional coordinated
development. Heterogeneity analysis shows that digital knowledge flowing from developed cities in the
eastern region to less developed cities in central and western regions, from large developed cities to
small less developed cities, and between cities with similar development levels has a more significant
impact on regional coordinated development. Extended analysis shows that within cities, digital
knowledge flowing from central districts to peripheral districts significantly enhances intra-city
coordinated development. Moreover, the positive effect of digital knowledge flows on regional
coordinated development is sustained in the long run.

This study carries significant policy implications. The findings suggest that the government should
strategically and selectively promote cross-regional flows of digital knowledge by optimizing regional
digital industry structures and establishing flexible demand feedback mechanisms to maximize long-
term positive effects. Furthermore, this study contributes to relative literature with its innovative
approach and academic value. It is the first to systematically examine the impact of digital knowledge
flows on regional coordinated development. By analyzing the dual compatibility within the context of
regional gaps in factor endowments, this study delves deeply into the mechanisms through which
digital knowledge flows influence regional coordinated development. Additionally, utilizing a large
language model to precisely measure regional digital knowledge flows enriches the application of large
language models in economics.

Keywords: digital knowledge flow; regional coordinated development; knowledge compatibility;
demand compatibility; factor endowment gap
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