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A S, FR 4t 1) B A s ) ol B0 A 1 R T B AR W 7

R T IR L L AR A SO S A 20 T Ml B (W BF T SR B L ST R 7 s TR B S 7 i A ]
P — 7 B R 0 B — ROk B AR AR AR Y 43 A =X, R T 2003—2015 48 [ Tl Al B A HL 2%
2 S A g IS T Sy AR S 0 H AR 55 16 B oy R BT AT L2 3l R TR R AT A AR I B
A A Ml S22 T e B0 258 AT ol ] B R IR R A A s e e T AT Ml ) R 5 AT RO
Vi) 2 AR SR (R BT 7 i 2SR o AR SO T Al A 7 28 T Bl 110 S0 B 4 SRR B 7 2 TR R R
RHRIE % AL A5 B AR BE BT AR HOR G SRR R ML A 256 7= ), AT DU G M ke 5 2% 1&
AL BT 18 1% 5 (Rahmati et al.,2021) o B0 7= 628 AR TR R 47l 18] 250 28 5% B &R 10 1)
ARG AL B ATl 22 TR] B AR G R DA B AR o A7 A s A A L, X T B AR 4 O R A B e T T
A 3 AN BB K SRR 07 1) H AT L ORI HESR 2018 ;5K HAT 45 ,2023) , 47 B TR 375k 5
FAC AT AR X T 4 2E 77 BT A R LA 8 I B SE B CRNBOR & o ARG 8
23 [0) JIF 52 B 1) 2807 A R 0 M R 7l B AR P A R B Rk R R B L 2T T R o s A T O
AL RRAIE , SCTE A 36 1 O B e i BB IOSE O B A P RSB R G ERMITE AR, RF,
AR SCEE TR s ()RR D IR K RS 4 kel A o AT b o BT T A 7 M BT A e TR SR W Ry T A
9K Bl LR 28 U5 AT 20 DR TR A B T TR BOR TR
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TR BRI S B0 A AR B R 9 30 PN K B R 0 100% , 152 B0 4 R TR S AR 28 B R BE o8 2 %
T b 3Ry B, DX IV S Bl A B B b v 25 AETF S TN BT 51.16% o QB0 7™ i 25 ) v Bk 450 1
L 551 345 0 8 A U I 56 2R 3 XIS R M T LG b DX R R B e 0 & e LR AR R
R P08 B R 3 LA i 2 L A8 O R T R T R 0 4 B KT 4 B K 36.95% 1 9.62% , it B
e TR Bl SRRl A & R e B b 7 0 A B R A0 AT R Al LA SR A U E A R R . A S
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2% ,2023) L ER AL G B9 S (PIMT IS 5, 2023) S M EE BT T S AR B I IR TR K A TR IR R . AR
B 7= i as TR A D T 802 4030 PR A0 L B O S 5 D R ) & e i 8 xR S Bl 4 R
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YE AR 75 K Bl A A RSl A R T BLE ML 23 Mt (BEAR DS R AR -, 2023 s BRI 87 ,2023) o A SCHE
T3t X7 Ml ) B 0 S A LG R B R S P O R, TR A A% i DX A A 5 ol B A e B
i Rl AT A TR e L W AT | AL =9E 5 a NB R A S = g N R L e AR R 2R 2 R TN
B  H SE  RE A F AE M [R] B R SCHR 45 4 e i B EES 4% (Hidalgo et al., 2007 ; Boschma
and Frenken, 2011) , W] b 507 0 % R R A0 H R VEWh b 52 BIHOR GBI R A HI 29 0 [ I, o X
A 5% U5 B A A2 7 Ml 3 A 1 B R A 1 3 b DX OO AR S AT e BT AT DL v 4
DEo g OR , 3R T 7 22 57 e R R B sl Ty PR o AR SCI BT T A A T 2R A 25 i T Ml Xl 19 4
AT B P 5 T 2 L SR A5 4R T R ok R 7 o R A B BTG SR R Y

RICEEA B HEANTT 5 8o SCERZE A 5 = A A M WE S BT 5 45 0O AR 4 o v RS
23 0] A 2R JRE AR 5 5% T 0 20 5 M AG 38 0 7™ i 2 TR 5 b 981 38 X 007 2 B i 1A i 5 5 7S T o
TR PR 2 AR AT M A B [ R 5 L AR A e R AR
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21 20 Lok, 78 A0 28 5% 2 1 28 BSR4 T HE SR R il [, 25 O b o 2 5 R e A AL 26 U b
BRI, B 7E I Ml DX LI RN Dy 50 % R £ B A0F 9% 46 BF U sl 7E 4 (6] 4 BE A Ab B . P, el v
b I 12 P IF 90 02 B e R TR Y 4 22— o B2 T s B A A Ry Ml DX ol e AL T g AR S
b T AL 1% 42 38 X IR 4 B8 (Frenken and Boschma, 2007 ; Boschma and Frenken,2011) , B 5 #i1 X
A 77l 235 0 B A B B R SR IR 9 7 2% 7 M B 75 5 A T RN R, T b X U5 B RO B B AR
e 82 ¥ v i XL R 3k & B LI (Rigby and Essletzbichler, 1997 ; Martin and Sunley, 2006) .

R G B A A& A L, S T S T M B R S A U AN B R B S X 7 Al Ak B AR 0 A R
(Jaffe et al., 1993) . W FARFE =LA F= 28 AR W4 AT S8 LA FH AR, H AR G E
JIT B W 1) DA T K 5 B E B 6 TR H 0N 11 5 e B Ol G B (Boschma, 2005) o A AR A
B EET 55 46 (¥ Ak R B M T R AR BB i HE 3l . — B0 T R QR 7 A PR K e TR
A LT I 5 v AU, Al 3 S R A B MR R AR AR O AR B R SRR AR i A
7 3 B AL

BT H AR TR B A, Hidalgo et al.(2007) FI LB 40 M i | itk 7 B A OB B2 il 2y 28, 9
BT [ PR 55 Bl M T A Bk A ), 2 B XA 7 A A A A2 o A 1) P A B R 4
¥y, 3k T GG 5 I R 5 FR I 77 it RS 0 0 7 i 1) R Y b AR A U L X A Bl A A A X
TR AR HS AR T 206 U H , A R b SR T S X L R T R AR I TSR S T L AR T
25 (A1 18 7 ol Y Ak 9 A DG B 5T o, 5K AT AT ZR 0 (2013) Kl FH 2000—2011 4F- 223K 7™ 5 52 ) B8 17
VIR T AN () 48 31 (B 2% 1 o LA 7 ol Ak 2050 RS ZE A 3™ Mk, X SF 38 FiAz 4k 43 (2019) He
1995—2016 11 FE1: 5C 1 H 8 , 20 im 7 rf B4 g O™ & A VAR AR 40 A 1A 5] 3l DX 7l T 2%
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TE T8 10 28 5 o B2 (0 0 B RE AT, FOR JCHR B2 J2 0 8 77 Ml T AL i A2 O LD S o BOROCHR B
T RE SO P Pl B i 22 ) TR A R R AR R R A G R LA R o) B Rt S5 T AR AL
2 ¥ (Hidalgo et al., 2007 ; Neffke et al.,2011;Boschma et al.,2013) . FEiZE XAIESE T ,“HEAR BN
2 — 4L T 2 48 BT P (Boschma, 2005) 7Y 7 SCHESE: , & H A T 12 A A 2 30023 A7 325 9 38 32
%(Hidalgo et al.,2007 ; Boschma et al.,2013)

BRAT SR e, 3 BEAT = 7 0k D0 B 7l B B B R OGRS — b 5 ik R AR T AR EA Y
Ay 25 K T R A AR R FE R E RS . Caves(1981) B, 45 WA 77 5 J& T A R (4 1 92 4%
2, Mg P FAFTEFR OG0 1%y i s T A R AT Mk iy 7 8 H IR R AT M 3R i
FEAE BRI A BLSE 1% L (Essletzbichler, 2015) o 8% Z il J5 i 5& H 7ol i A 7 5 72, @ a3 53 A
(5] 7 Ml B e 1 1 6 50 AR B P Ofe 7 i B R OC IR B o B0 32 Xk G A 4% W Bt W% A 1) A AL B2 (Fan
and Lang, 2000) | $ R ¥ A #1112 B (Breschi et al., 2003) , LA & A 7 B8 A B4 45 {1 72 & (Farjoun,
1994) 45 o SR, 1t T A 5] ¢ U A T B2 76 A7 oMl () A7 78 B 0 22 5, B T 96 R 004 g T 32 25 2 3
AR SCTR A T 45 R A7 A A 22 o B =R 5 i R T AR B A0 B R D BOR OCBK . Hidalgo et al.
(2007 ) 78 % WL )z T8 A 1 s 57 55 04, e 5k 46 6 A 7 ot 7 5208 A0t 0 vp 3R ] 3R 81 i @ 4
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7 vl (6 B 4 [ — s DX A= 77 0 4% 4 MR 256 R 0 B0 77 i SR IR B AT oMl SR R (K HAF RN 4% 3, 2013 5 X1 5F 3
AUk 2R ,2019) o 5 4l DCAH BE Aol 2 58 S SO A= 7 A, 8 3 300 43 7 1 1R BE 4 £k 21 Ak 2
T, 8 A3 2O 5 i AR SR I BE A RS HETE o Teece et al.(1994) &5 KL A 4 1 J2 11 6 AL B 40 b ik &
PR IR B AR H 5 07 15 A A BHL2R A B3R 00 AN X AR L 9 B R FH 7 288 77 Ml 3% 5ty S 33 1% 4
e AR IEAT BE R L AN T A — 5 R TR B X DL SR A Al 2R T A A 3 O b O s A 15
)z R

EAT WFSE T AR SCHE T 2 55 16 o B i A7 OCHR 4R T 5 2 % (H AT iy AL 3L o3 B vs A
oy gt v B 7 S 1) I A A S L B SR M R T PR M S () 7R WL )2 T R T R
HH TSSO A g A R DG I 3 R R X A B 5 A b X 28 5 v Y T R LA 4 TET 7 R M R e b X 2 O
B RACR B o AL OV AT, A7 ol S B 1 B I S H R AR R AN T AR 2 TR A . B T 2 on ik AR
7 2y (1 B ik i o S T Al — 5 A 2 T I BN | G e LR A S R 28 T A SRR AR (1% R B e
FEAS T T/ AEAS R0 B2 45 2R, T N A S AR R Tl R, Sy 1 I v AT IR B R S BR
JE IR SRl LR R s ] AR SCR ] SCAS 23 M 5 s A BILAR 4 I L, LT 2003—2015 4
TR LA b Tl Al B 3258 M 55 35 Bl SCAS B Alb AY T2 A 7 28 T Bl oy e AR HEAT L o 26, Tl
b BE AN TR AT M B8 A= 7 22 78 Bl AE A Ml J2 T Y S SRR B e 1 AT ] R SQ I BE A Oy 4 T TR
Mo RAE T B Tl AT Ml 8] A B A AR OCIRRRAE .
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2RI B A i TP 2 E) R R R SCIBE B, (H R (SRR IR 7 Ml ] 1) B A SCIBE B8 ok il o B 5= A i AL SR w2
RBAECA A B RY 2 BF 0 45 0 7 i 2 T BRSO Ry R B KAk F AR T, 7l T A B O 1) N I 2B
i PR AR AT PE AN 22 PR RS L TE T8 2% 3 XN K e B8 0™ i I, 2 1T o O 2% B LA SR AIE
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X 7, 2020) , DATIT S5 20 it 3 400 5 A e 28 Tt DX RE AR 22 0 R i o B 1 X A ) s X7l &
Ji& JJ5 2B 0 75 5%, R O SR UE I 5T R B, 9% R IR Ml DX L K v [ B A 1) A A kR b X L A
7L B S B T ATl A M DX 28 5 TR B AR S I AL [R] e Al A SR B , BT L
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4754—2011) YW ATl AR GE T, A4 SCH 2013 41 J5 19 Tl £l B4 2 1 vh 28470l 4 Bl R 22 0%
1l 532 (GBIT 4754 —2002) ) FICHE R 25517k 4325 (GB/T 4754—2011) )it fe PR B2 X 7, 33t
216 AT LY,
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o BT Tl ARl FE A REAR B LT 073, N 58 AT 2 AR A B AL AT AT O T e —
B A, 74 SCH) LA 2 2 B R 58 BAT M 4 2R 1), 1 50 7 Dol Al B0 2 v, sl (9 47 ol 43 2 —
FREAR e HL B — 00 2 35 55 0 A i L X TR R R X — R R A RS EE. N
b, AR SCFI AN 22 DL I 8 49 2 25 24 30 B 7= S Al 28 & AT 2 SR . SRS R FH 2 0 58 43 2R B
HYANZE DL 3T 43 25288, S8 B2 7= Al 1l 5506 sl ATl 43 2%

B, X R — 4 0 Tolk A b B8 A8 SO Bl I 2 — AR DU 28 . Rl £
TCAL R B B = R B S5 E B S AL R T2 Al R — B AE B, AR SO AR A T B —
b 55 305 Bl B A b R AR G Rl 55 0 B —rh AT T B U R AR, LR A AR N R AT skt . AN ER
DU 37 40 228 1 ELAR VI 2525 B AN R - O Al 9 2 200 45 15 ) i SCAR B BEA Tl Ve B & . Xl
%5 15 3 - Bt I ELAS B SCE A T LA R 5 X R 8 BH 32 B 45 38 s 9 48 W, DU AR A ATk N 2
AR o RS ) A olle DA A [ 14l 55 305 BB 4 43 S A ] o 2847l 199 15 00, 4 JR <l 35305 Bl —rh 2
AT B H BRA 3, 4 DA 245 22 ol 55 068 B0 A Al 2B 43 2 AR B 19 R 28 ATk . @A jieba 43
) 45 RIS B L O R R A v B 27 AT 6 TE Uk 1 3 A 553 Bl SCAR iy TRl Ab 3 O 48
SCA ) dg Ak, A5 B SCRY IR AT R B L SO TR AR I R B TS ol 55 7R R S B A AT Al 1 A S
AR, FL A — AT 2 A TR A 28 AT A — B S X 55 3 Bl SCAR HEAT 43 1A S A9 B 55 7 el
T 50 B Y 78 2 M E s T B AN A 7l BT AT Al 55 777 i 3nl I 1 B A S A8 . (4 IEAT WX AL 2 2% T A A [y
— PR BT i 75% B RE AR BCH EAT BRSNS B L R FH I 5 A AR R Ay 25 % )RR AR B He AT
AT AL O SR U A5 SR 5 S PR bR A 114 DT EC R A5 3 o ATl OO 1 S 2 1 A Rl 90.1%,
FHAR ST AN R DL o 2888 B RO MERE R I . DX FEAE 2L 55 36 3 1A /G £ 2200 551 3
SCAS HEAT R RE A T Wk 40 1) A0 SCRY ) A Ak Ak B R A 3 0 A 3R DL T i o SR 58 2k 55 7 A
b B H AT L T

3.HFE A AE IR A

U Tk Aol 5 800 7= M AR G 0 A 7= 2B S S T AT RO L R B A e E BT AT
AH DA 77 16 Bl i HAR i A 78 e LA b, AR B A AU B2 BT ol T Bl A U (R A A
i ,2023)

(D) CARZER . ARG R AT &0 S KO 7 ge it 48 26 (2021) ), #3717 4% 1)
BT 2 GAT M 43 ZE AR, T 0 0 T DU 2B B0 28 B A% 0 7 b < BT L RO 7 A IR S5l
B F R B B E B R IR SN o %A AR B AT A% O 7l 4y AL b 4 TR A B
LU A0 o T A 1 A e 2B B, R BT SCAR AR AT BT L I s U R L T AR
A, T T A ETEEEHE AT LT O ik 2 [ g L3RR BRI
AFRAL TR O 32 B 2 TR Bl I 2R B BT 2 U A0 el S B6E Tl A M A BT M 3 Bl A AL
P

(2) AR TR . A SCHFHLAR 2= 2 J7 15 Y5 W 1 001 2505 75 A48 SBERT, 1158 Tolk Ak A=
74 E T B AN B 40 A% O 7 M 2 A R 22 [8) ) SCAR AR RLEE o SCAS AL A 115 08 F A SR 0
AL P R R T R D R B R E B G HLER 2 S R A AR A
P T H . 2018 AR I T 2518 5 B8 BERT, SR 98 K118 5 28 FIERAE SR HUAE 7, 3
H AR 18 F Ak PR A TN 2R R B I . Reimers and Gurevych(2019) 75 BERT J£ 4 |42 1 SBERT [
26U FLRE U Ry i SCARIT Y SCAR A B0 BB 44 55 19 Embedding [7] 5, DT S AR 91 38 SCAR (L 1847
SCARGFEHIRSE AR L T ) T H . SBERT 424 13 FH - v S Ak PR 19 39091 25 75 A 8L, AR S
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AT SBERT $2 43t 1 B 0 55 B0 3+ 3 SCAR A LB

(3)IRFIE IR, OA SCHJH SBERT BLHY , B T Tl Ais ollr IF i 189 25 77 28 %830 3l SCA Fi g7 22 0%
077l /N 2 B A A B A SCA AL i Embedding [ 8 . Q3 BAL — B &80 7N SE—4
7 G T Bl 22 TE] I A % AR DL BE B (G TR FE 0—1 2 1)) o AR SCE J5 L 0.5 S B ME 4% 15 805 ™l
AR A AR E 3 T 0.5 B9 A 7 22 8 I sh ) O ok o AR UL EER bl TR W AN O R T8O &
DEAZO R 7 22 B 6 gl o U 45 SR R BT AR AR I Tk Al A 7 2858 R B b i B M T Bl
BB R P R T AR R

LHFrFmTRMNEAE

T8 7 it 25 () 19 2% v 4 T ) ARER — S R AT, T i TA] 8 328 AR A2 T A7 Ml A 5 AR SC TB
B o E R4 238 (Giddens, 1979; DiMaggio and Powell, 1983) 1 4> I B YR A A
(Schilling and Steensma, 2002) A\ Ny, Al & BEE 1T R &, HAE 2 M Tk b AT & B30, H 9 TE
T NBLA TR Rl MR RE T o [, S5 e 4 2 S BUR IR i AHZUE SR K o L, 52
B T RE DL R SRR LN B 22 ST A 2R BUE 30, R BB L 36 S e AR P R R R AL AE A
75 T B S 3R EBR BE (Teece et al., 1994 ; Rahmati et al.,2021)

HAAH A S0 73 1) o S Al o 1 =2 T) ) 3 B AR R

¢>i,v=ﬁ (1)

Forr n, R0 n, 23 B R RTEAT A £ R0 HEAT AR 77 2208 B B BCRE  n oy U SR 7 0 A A [) e 6 AT 22
FEAE RN T . AT LRI, b, RORTEA Tl i 0 IR B R A A R 8 B AN WO S Rl Rl
JREAT 7R 228 (02 wLRRCI PO AR o AR SO TR 77 b 18] 52 AR S HR B A AR , AN B LR R AT b AT
A j A Al B G SR A Al Bk g O A A Ll R L9 A AN R T R AR B M )T T T
APEEE R o BEROCIREE o, ST W28 3% A 7 006 3l 1) 22 A A 3 M L 50 8 i BOOR SR B — R U5 1 AR 1 A=
PP AW BR WO o AT AT T o (A e B L T IS R — WA
ool A 7 5 iy B o B RE AR i, AR ATl Ay 2R 2258 BT AR A B (L B 8 T O B I T AT
g o A T AT Ml ] R B B TR A By s R SR IR SR A AT M 2 TR L A B A U £ A T
W, TR (RSS2 TR R AR 2015 4F Hh BT s TR BUE 2 5RO
b HL TR TR 3 DA R R 3 AT ST T AR R B 1 R B R DGR, X S A 2
KB

S5.ETHFMEMESHERAEBNBESHEERE

(D BCFARITYE . X T o X p AECT ™ 23 ] BOF AR M DP, %28 T Tolk Al i 5 807 2 5
Bt 7 j R AR T OC &R, BT ) A R R B K HEAT I . I S, A Dijkstra
(1959) S W 12 A 10 U7 7 i 25 18] 0 4 L ) i J6E B A2 5 JHL O, 4 R0 A ) Oy o e 6 722 1 Y
R BEAT AL A3 2 T AT SECF S U0 IR R B AR R dis, s B L AR B BCT AR I

® 7R3 A SBERT $2 L B9 sentence—transformers/paraphrase—multilingual-MiniLM-L12-v2 & %9 3 47 A L B 3T
B, H AR 35 3 W, Technische Universitit Darmstadt T J& UKPLab H % (4 H ¥ 51 H Sentence-BERT [ i
(https : //www.sbert.net) ,

@ M TR AR 8] B A 5 Sl EAT B TR SCHR A AR H T i 3 Al T AR B M BT )
] T AT ol R ol R AR AR G R B R AR R . G TRCTE  liE Sl R ) 45 R 00 B U
B, & WA B Tk 28355 ) 35 ( ciejournal.ajcass.com ) Bl £F o
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TEDP, = 1/(1 + dis),), &G W 747k i SECF A% 07 j R B BOR SR BE o AR SCHC 7 i 28
(i) P A 2007 7 Ml A A 0 i ) i M AR BRI, Tl A7l B 255 BT B DP il
i ATl B AR PR AR B, B KR BE TR AR O E . BT AR R DP B ATl A
5 38 o BT R KRR AR R AR, S BT A A A B R AT A R

(2) Wtk LB S . Wos bk LU R 3448 BOR 51 5 BAE P 19— A 2, AR5 12 A [R] 3t X
e A 7 R [ T i SR 5 B 0 R X A 4 (Balassa, 1965) o ARE H BR8N 2RE HL AR 3 1) 22 S e
SE T A PR IR 4T T 2 W ) A 7 A8 2 S o A T RS 2 L B P B A 2 S . HL AR, AR SC
AR Ul A M B3 T i) T 2847 5328 B A 10 Tl Aol B S A M DX — 2R AT 2 1 AT N A
THAR B AS Hl DXCREAS FP 2R ATl B8 Tk S0P, 3 10 8 A% b DX v 2R ATl Y s P A 3
FEE o AR p b DX ATk Tl B BV, I R B S

RCA, = V2 (2)
DI VOIDINS

R P LA A FE BUL BT p s X i AT A9 T 7= 8 A 2 b 7= (8 0 515 4 [ 7 (R RV i
AP P P A ARG L B T B A P IR OB S5 0 7 Al A DXl R Ry H R 28 5 T R
5, H 58 BB A T B Yo 24 FE AR 22 B O] B sh A A

(3)FBE IR EREARL . AR SCE T LS RGBS M5 &k AR E B 2 H T 245 88
A U VA BRI (B 4 SCRIAR R 1Y, 2015 FERAEZE [ 2018) , ) B 3 X B0 7= f 25 18] p Tl ATk Y 5+
AR VE(DP)FI LA $ (RCA) IS T R GE IR B b ) e e A BE D L 44 Bn 9 8 A5 280 ol Y] 08 4 B A o
BT RG22 B EME S R ARG 8 A MR & R AR BN R kR B )5 256 R RN A T
VB B FE PR A T R A AR R R R AR

XFFAEAY ¢, MU IX p, B 7= i s () RO AR A AR AL Ry

¢, =2 /pp-rea; /(| P, ) (3)
o, € Syl X80 77 o s ] R A RE(E BB TR AE 0—1 2 [) o JHCvpy M0 400 30 1 1 it
DP! = (DP,,, ---,DP,, ), WA 10 & RCA, = (RCA),,, -+, RCA',), 1, -+, NAC R H X Tl 28 5 v i T
2850, DP-RCA, F R PAN [l & 14 S8R | - | R ) B . 24 DP) R RCA! J7 1) A I AR ST R K F
BARET , £ I A F R G0 00 R SRR B RTHE & BE 45 58 2 A K DT 45 5 . PRI, ok
YA e 2 R S AT 5 B R A 1 LB R R K Y ik — 2B A TR S B A BRI
D= /c,xT; (4)
Hor 0 WU IK p 6 AETE G BMRIE S 7) = o DP | + B RCA, | 2 R WS X p 5 o4 AT
F OO R R EE L5 G PN R B, o I B AR E R B (a + B = 1), 43 512 B0 7 40 0 1 0 HL B 3
X REAK 2R GRS PR R A R SRR FE o DRy ok oo S 00 Al DRV 3R B2 A, ACEE ZR B o 1 B AR 4 2 LA 9 R
FERAUR I LD, X2 1 507 4030 1 5 A O 34 AR & D 90 38 B e 1 A A 2R 4 [l 1 il e R

+| rea;

@ N T BREE R X DP A RCA I 56 BCHE SO 2 A7 e A AL 31 . BAR D7 U L Tl 4
BF YKk (ciejournal.ajeass.com ) B 2F .

@ WA 5 b 10 28 S R R AT A A lC L 0T DG B R W R GRS R AR SR A VR B sk TR 2R
L i I X B R) 255 R R R B 25 o SR T R AR 0 & BUME BT, 2 LK B T 22 5 ) )

( ciejournal.ajcass.com Y S
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JE | SR A 1 b DX S0 PR 22 U FVEC - A U Rl B TR R A AR A o M M DRI T S R RS I R A
I P T R GE R A8 7 A U ) A% 1 Bl S AR 28 T BT 28 R TR BE Rl 4 B Ml DR 2 K
PRI S i) e L
T AE ALY BB, AT LUK AR G R B R N T AR o b X p P AT L i AR I AT M )2 i
R Uh ] BE AR AL Oy
D, = /C,xT, (5)
Hrdv, ¢ =2 [DP, x RCA), /[ DP, + RCAL), T} = yDP|, + SRCA',. A1\l 2 A% & By 8 i i

AR AT Ml 18 K57 S8 AT M R L BB B 0 R B R G AR R G P B AR I R B R T
PR 4 3 689 97 258 e T T 2%, a9 T 3 e el DX S R0 5 9 8k 0 i

I A =g N = 1

R T A R BT U R R A B ) R AR M (X 22 AR ST HR AT RE O AN B T b KBS T
ZE o A, AT 2 T 2 T R O R A T A A I BT b DB S T AR A P
VA BE KT PEAR Hh S Rl R AR AR . R NI R R A R TR S RS AT
B PR SEERGK 2200 . 5, 0SS TR G P R R R P R AE AR TR T R T
X A BT 2T & R B AE

FRAE— « v [l SR £ P B 4 e 3, B0 o S (B 5 D 0 B KRB S B N S K 63.73%

& 1 &7 T 2003—2015 4F ) Jiz W 45 45 43 55 B Rl & 2 B2 YR G B R BE VK P o K& B R FE 1 7
BRSO & BT T B B2 . B 7 i 23 (VRS & B B2 7K SF M 2003 4R 19 0.91 |
THZE 20154F 1) 1.49, 84K 63.73%.

3r

) - - - - _
*f:% 1 —
I\
B ] Lo
Y A /
I o~ L—1 ]
i | Lo [T
1 gl
1 1 1 1 1 1 1 T T T 1 1
2003 2004 2005 2006 2007 2008 2009 2011 2012 2013 2014 2015 (%)

=

1 FFYFrazEBeHhRAEKT

2003—2015 4F , S BRI & 7KV fie i B4 0 2R S BIAS 00 O 1,810 H A A JR K P B v 9 A 1)
AL LIRS 394540 O 178 (177 M 176, FE R 5% DX IR 4) 109 5 5l 45 7 3 AR 1 45 10

O BF A ) & AR (AN S8 1145 2 WP B Tk 28 355 ) M3 (ciejournal.ajeass.com ) BitHF
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FEREAR I T A AT T 2 T . BT | 2 R AR I S B KT 43 S 19 0.25,0.32 A1 0.71
WK ZE WK1 0.56.0.64 F1 1.54, 1K R # T 100% .

RRAE s SO G R R A T 0 1 e S o 3, 2 R A R A A

BRI SR A R R LR AL R e B RN R X S T E A B O Z AR SR
BRI EREZS . B LAl W48 BAR A UM BE 53 A0 (0B 22 76 20 80N, 40 v 22 A 0 5 1 0
M 0.43 ETFZ 0.65, 3K L BIIK 51.16% S 1 8 I 340 B7 48 o 18] SE B0 4 7K 7 16 26 5 A Scatk— 20
THE T A O B 7 s R A U B2 7RO 98 3 el A B0 . 45 R R B, B 7l 1 46 5 i AR
J A A b AR P IR A SR R TR A I XU A

HARE , SCECR G R L I b X 5, W VA8 2 Tl s 1 in o K TR 5] 401 S B3l & iF AR R AL
ARG = S W A e O R A= o e RO A [ A D 1 Wi N B L e N e o O [ 1 L 71/
Hb X0 S5 R A K OP T AR W VL B T A B AR A 0 U1 L R 2 Tl i i AR R AR 3 A T I S
Rl A SRR A o SRNT VG FR A 10y T AR 28 U FA G2 B B RO R R K AR AL B
25 AR G P A B 1K T 4 B3 KO o BT 5, S8R 7K T 4515 1) b DX R A T ) A i
PAZR 507 5 AR T 92 0K 28 5% 10 2o 78 o il 2 1 b Ty B , 8 oA A 28000 A T 930 K ik Ml X ) 48 5% e

1% ) o
AR = T 7 25 8] A 5 i R R EL AT DX ORR AR, X it DX R B 22 B i AT T 2
BJ1.

T AL 28 3% Hb BT RS A N Hb X 7 b BEIE B AR AT M (Martin and Sunley, 2006 ; Boschma and
Wenting, 2007) , 23 % 3 Hb X 7\l & Ji& A4 0TI AL 00 o A0 800 7 ot 2 T, 00 &0 T 14 A HE A AR 34
() P R 5 PR 9 i T i) 52 3 34, (B 0 24 3 B Y BT 8 g DX 22 B 3 A 3 D e DX 7 e S
(] (40 O 0 B AR A T b XY BEIRRR AR R 7 SRy 1 AG S B 7 v S ) B R A PR R R TE M X2 T 2
A HAT T 8 M L AR SO RE A 20 1] 25 4F B2 A48 0 R T 80 77 o 2 T 9 R 0 080 BE 06 AT O 22 00 M o 45
TR, A 0 [a) KB R R 3 0 1 07 1R 22 U A 0 RN 54.35 4%, b T[] 4 49 D7 45 22 R0 R BT TN Y
221545, HLH X ] 22 S A A T 1 XN 28 R AE 1% K7 b 2 . X SR, b DB 7 i 23 8] A 6 B
] B SR IR T ) MR AR PR AR, S T X SRR R AR Y ol R AR

HE— 2D, R SO I TR S ) RS S I O X KB A& v R SR BN RE ) . SR
Hausmann et al.(2014) (4075 , A SCHE 52 T RHEA IR (2013—2015 4F ) B0 7= b 25 [ R A D0 R 32 1 -
P K% 3 X R 22 U R TR A RERE 0 o S T M DX TR R R B Y R R K AR S
S FEAE(2021) GB AR (2020) 0 B T o 4 G AT XM SR AT BUX AR 202247 (9 807 28 TR 48 2K
BEIRRM M DX HC T 7™ i 23 [E) B A B e A S IR L ROk 2 3R I e AT & T R K B
DR XS A 20 2 A D T TR BT 20 5 AROF A e ) P D GA F) 48.479% 1 55.13% ¢

T, HA R A BT E TR R R m Y SR AT

LitEREEE
AR A3 5 T G M X BT A R A T X A ol B 2 T R R (RS W, SSE A MR A A A
R T AR B A, 43 )2 b ] 2012—2022 4F 31448 45 F 213 /> b g% Tl A T AR Bt o DA O R e
ﬂﬂ—F-
DE,  =a, +a,CC, ., +BX, + &, +y, +pu, (6)
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e

Hoip i K mF X i, BB LEDEHRMBXBFELFELRBEKY, EEHEL R
CCRMRECT 7 it 25 (B W AS G VR BE o el T80 7™ o 25 [E) #8 5 D 04 BE AR 98 B S K O 2015 48, B &
Te K- B H8 bR 12K Sy 2022 4 ok £ Jm A L. X RORTT BB I BUE & T R K I
Hi D2 A ) AR b e s M DT RN,y R 8 A 0 T S RN e 2 1R 22 I

2. LT ERINE AR

(DB AR REAR BT 2T KA (DE) oy 1 0 B b X2 T B 2 0% M R R IKE R XS %
F A (2021) B AF (2020) 1990 B2 75 =X, 7548 90 T 3 O 48 0% R U Bl Ak el B
T BT 22 0% K TR PR AR U Ty 1T AL 20 AR d, 7 b 2 T )2 T R BT ) K R RIB T A T B
Y FEAL S AR O3 S0 b OB 28 B 2R G R SRR BEAT N BE . B A4 B 2012—2022 4F 1 [E 4
FTT AT BUX 59807 48 67 K R /KK 19 5 B 48 1

()RR B B S AR A M B (CC) o FET 20 (4) 153 1 X2 1 805 7= i 25 [RIAR A B
VA E R T b X R T B AR T M S RS RS ARG R R Y DR S O R R
I AT RGERR S )™ A D RO, HE S SR R B AU 2 R R A, B S KB & T K
01l R 11 B

(3) F il A8 B o X R ] BE 52 M 402 26 % R e /K AF B M IX )2 T 9 i AR L A oA AL Dt X 28
TrAs L4 AN GDP Y H SR X8 (gdp) 55 =\ 3G A 5 GDP L 5 Gindustry) L4311 2% i &8
VB [ SR X B (sales) HT7 W0 B — P T3 G B9 1 SR X 88 (revenue ) 17 WO BB — i FU58E P St
1 H 88 X5 Ceapenditure ) 5 @) 1 X 07 A6 7K F-AH G AR 2, A0 45 BB 55 8 8 19 A SR XL (post) HLAF
Ml 55 BB SR XS B (telecom ) (5 B HL 36 T B0 F SR X B (mobile) o 48 3 J2 8D FH A8 11 )23 T ) 45 i
AR R A AR Oy O B GE 31 AE S ) AP B GE AR ).

JEERPER

it JH 1, X0 28 5% oK - (DE) AR b Ml R 78 1, B0 ™ ol =5 AR G D M BE (COOVPE Sl &
T B AR L AT AR B AR ML SRR L s s KA B (D) ()P CAE B E T,
(3) . (4) 5y b oli G )2 T8 18105 o Hovp, & 5080 R A 45 1 28 &, A 408 T 45 i T b IXC )R T A o] AR
I, AT LRI, TC I SR A A M X2 T B R S 8 T R R K P iy 4R AR L RS T
VA RE () R B 2R HF 1% KF Ry geit o 2Pk AR B0 T R85 D U B2 X b IX 8K 5 48 UF kR il R e

=1 OLS EIFZR
(1 (2) (3) (4)
DE DE DE DE
X 2 9% HY Hi T 4%
cC 0.0822"" 0.0764™ 0.0291"" 0.0206™"
(0.0147) (0.0154) (0.0025) (0.0023)
15 i A 1 i = 1 =
AR gy I8 5 340 & = i i
H X [#] 52 2008 B S 2 P
N 310 310 2130 2130
R’ 0.8815 0.8986 0.9184 0.9357

T A5 O R AR R 5 T "R P AR DAL h 5o o o 0 I ROR 109 .5% F11% B MK LUR 3K

@ RS R S WP E T2 57 )M 3 (ciejournal.ajeass.com ) Bl 2F
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FWFAEYE . RITA SR IIHZE R, CC R RECHR B L, W10 R BB R S TR A S T
] FE AT DAME 2 OB 22 B IR R o INR BRIV, LIRS K8 Inl 14 45 51 R 1), 48 0 12 1 CC 53
B 1A bR vfE 22 CEDBE hn 0.60) , 7] L A# DE 5§ 0.046, 29 9 48 40y J2 T 80 7 4 5 & B K F B 1E 1Y
36.95% ; 1 W T )2 10 CC B3 m 1A F5 o 22 (RIS i 0.65) , AT LA DE 3 /1 0.013 , 29 24 T L+ &
Ur R BT ME Y 9.62% . bR A5 R W, b X 7l (1) 2507 4018 30 M R BG4 P 35 ) R 5 B 9 %
FONF My DR 28 0 e B AR R B 7 S 8] R G D R T DA AL T X B
FaT R EAKF,

4. W EMEITIR

Sk T 3RE G LAt SR o o ) B A 2R A a5t T A e D R R 1) PR R O R AT R Ok A PN AR P R, A
SCHE I SC A g5 S AR AR AN SR b I g R T R AR 5 i TR ) R ak — . R
T A L REAS R A SCRRAE = S22 0, B0 77 i 25 (8] (R R85 0 BE K- 7E 3 0 A b 28 2L
ABRRKER, ZERX—F I, A SCHE Y Acemoglu and Restrepo (2020) BY B, & S5WE & 4 f1
o T B T DX SR R AT A 2 Y AR Ak T A (] B DX R CBRAS  IX A ) Y X R A
P PEBEE RS —A T HAR (V) SRR A IR« — 2 Ak T [7) — > Hb 30 DX I b X G B 0 32
IRV, BB TE — o B B b S WA Ml DR 5 P o] 2 1) 7 2 728 Ak ke 35 W R A DR PR oK s R iR iR 5
AR b DX B 28 B R R AR O R AR TE LA AP A 4 Pl bl B PR AR B R B AT, 5 AR b X8R
FAUE KA AR ELIEAR GO R W R HE M PE 2R . THAR G RIHZE R R 2 R, 45 (1) .
()P R B, Tie RAFEE KRG Z T 20, CC M T R D 25 0 IF , 1 R RS U
AR R 3 KB 7 2 0 R . TR 26 (2) L (6) BI85 1 Wow |, 55 — B B 1l V3 R B0 48 1% K B
W3 IEM T 1V, SRR G U FE B R W AR OCPE

X8 A T HAS & AR SCHL U6 #E A P o8 B2 A XSS AR M R AE i %80 25 5 (2021) Y 8L %
fdi FH % 3l 03 %51 15 14 A Bartik T H AR & (1V,) o FEA BARANT « IR -G U0 ) B2 9 00 4 (6 0[] — by
X v Sl il DX 5 B 9 8 R R 3G K SR R B Dy AR Al TR A (B R S BRAE AR OG L (H
SR ETURAE , BAKH A SO CCP ARG ¢ 4 7] — i 39 DX Bl (B A 1 X A1) 09 7 3448 5 B
JHIE , CCUAR 2 12 1 B IX g (B AN 3t [X A1) JE 30 (2004 4F ) ARG 4 B 8 B2, U] 32 3t B IX s 1) 8 144 &
PR BE S K (G T RIR K 6) = CCYICCY . #F— 20 4, B T 7 db DX 30 09 R 5 00 8 3 K7
CC,, MBI B EMEN T EBEA LR N IV, = CC, x G 1A Bartik T. B 78 1 (8 i %
)RS A PR B 5 A0 A A TR]— Hb B X8R CBR AR M X A1 ) 1 B AR S KR g e i A . AE 4R il b X 5
i T T A 0 S AR e AN 2 L B e B T A T R R I R 25 THA G o TR, B TR A T O B
I B Bl R M, BE T ) b R BRI KRR @ AT E TV, S O A G . AR A
THARR, #2485 (3) (LR B8, DEXT CC Y[ 45 K 35 8 3% W 1E , 3 B 7 2% f N A 1k )
LG BT s TR A U R A e X BT A T R R OKOT R S A e PR R AR . 2B (4) L (8)
G G5 3 W TR — B B, IV, R CC i Bl IH R B 3 D IE AT DUHERR 59 T OH AR & (), oo B
UK 5 fY Hansen J 48 3F 52391 0.0176 F110.0310, X} W B9 P KF 0.1, e T T EZEBAA
kS

O AREHXAAG AURT RHE L DT B VTSR T R LR AR R 5 TR AR XA R
(2R /e A= A W TR/ N S S N L TN o g A P O P 7 T I 1 N L B S B (3
PR ¥ NN N
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xR2 TETE2SLSHHAER
o (1) (2) (3) (4) (5) (6) (7) (8)
AR
DE cC DE cC DE cc DE cc
b IX 2 G B Y% M T
cc 0.25307" 0.2584™" 0.0259™" 0.0247
(0.0816) (0.0726) (0.0090) (0.0067)
v, 0.5437" 0.4606™" 0.7584™" 0.62707"
(0.1774) (0.1668) (0.1422) (0.1330)
1v, 0.1563™ 0.1137~
(0.0585) (0.0454)
Hansen ] #it i 0.0176 0.0310
(P{H) (0.8944) (0.8603)
s i AR i = = = = = = = =
A3 18] 28 BN P = = = = = = =
Hi X[ 72 B4R = = = = = = = =
N 310 310 310 310 2130 2130 2130 2130

N Hma I EE T BT A AR

LYFURRREEMFHBERR

SEUEZE AR W BT A () AR DI A R AT DA B Al XA SR BB A TR R e . X R BT X
7 B BT AR A M S R B A B[R] A SR AR R BC AR T B 2R A s B EEELE . IR A
M X R o R 28 B R B K T AT SRS 2 — o AR 3t XN B g T A e B g i B AT, A
) e A R X e Ayl B RO A Y o T R e ELRA T B S B R R T DX R AR 5 B A
JEE DT A6 7 A e TR0 0 e A o 77 Ml e B T 2% B B E o

N T AEAT MY JZ 0 A AL 7 s AR S P R SRR T 0 A DA ) R E Lk R A
e misgems S TGO T AT\ Z R & PR ERE R . 25 FE R 45 (2018) B &) 20 A off , A SCHKE
7l R AR DR A R O =R R B BE U S R A e SR Ay L DR B B A L
H Rz AL e e sh ¥ ATl . HARE G A AL T 0—0.3 )& TAREE ML & Uh ik B B, 4 T 0.3—
0.7 DX B % 43 g v B2 # A BIb IR B B L Ak T 0.7—1.0 DX TRIR) 43 Sy i BEAS & DB R B B o 7E 8 P IR =2
MG PR B BE P AR 30 7 Ml 5 AR A PR AR X T EE AL 3 B A X A R RR L E = DP /RCA, 3 53 11 4R
TFARAL VR L H G RS SRS LR AE BT AR EE A V. e L AR A ATl
T A S 4 B RO AR B 23 SR HE SO B R A AT M Ak T v RE e FE AR B B, BT AR
IR AR S AKF 8 T LR A AT oAb T o 8 ol e BE AR G o B WX AT ML A 2 B A
B r A HLAE RO a2 ) PR TSR0 B B B R SE R B Tk AT, A
I L 7l B B A B R Tl Rl AR BRI TR SR (R R T AR G T A AR X R T
FEBAR B K, 2 W15 2617l 76 B R J2 T B4 A9 07 BR800 19 oK 58 2 S B B (L, WO i b 5
R R 3 P AT M A S B R R AT BT P R A R A B B TR v S R M A e T S T ) A

@ ZEFIRN 5325 H B By BERRAE 25 32 WL [ Tk 2257 ) M3l (ciejournal.ajcass.com ) B4
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MR 52 ] R A TR A g 4 2y v A 3 A I 1 o s 5 L A PR R B AR I s A A
PE B 5SSk Al 3 R AL 7 Al B A 2R X T PR A ek R 114 G B R R X G N 4 4
FENL R EAT RIS X A I BCE A B BT DL S AL G R R R A
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Digital Economy, Digital Product Space and Real-Digital Integration Development:
Coupling Coordination Analysis on Technological Relatedness and
Comparative Advantage
YANG Ji-dong, GAO Qiu-nan, LIU Shou-ying
(School of Economics, Renmin University of China)

Abstract: Promoting the deep integration of the real and digital economy is a major strategic
decision made by the CPC Central Committee facing Chinese modernization. Promoting the integration
of the real and digital economy has become an important driver for enabling the construction of a
modern industrial system and high-quality economic development. Driving the construction of a modern
industrial system with digital transformation is a major theoretical and practical proposition for building
a great modern socialist country. The digital economy is a new economic form driven by technology.
Therefore, when promoting the digital transformation of industries, the technological relatedness
between industrial sectors and digital industries should be emphasized. Meanwhile, the economic
attributes of the digital economy call for a focus on the economic conditions of regional resource
endowments and industrial foundations.

Based on the microdata of Chinese industrial enterprises from 2003 to 2015, this paper uses
machine learning models to construct China’s digital product space by measuring the technical
relatedness between industrial sectors and core digital industries, and explores how to achieve the deep
integration of the real and digital economy in China based on the logic of coupling coordination of
digital proximity and comparative advantage. The research results are as follows. China’s real and
digital integration has steadily improved, increasing by 63.73% during the research period, but the
problem of the digital divide between regions has always been prominent, and the difference in real and
digital integration between regions has increased by 51.16%. The coupling coordination degree of
digital product space is rooted and has a lasting impact on the development of the digital economy. For
every standard deviation increase in coupling coordination degree, the digital economy at the provincial
and city levels can increase by 36.95% and 9.62%, respectively. According to the principle of coupling
coordination development of technical relatedness and comparative advantage, the industries that China
should focus on promoting digital transformation are metal products, special equipment manufacturing,
chemical products, and non-metallic mineral products.

The contributions of this paper are as follows. Firstly, it enriches literature on the digital economy.
This paper measures the development of real-digital integration from the perspective of digital product
space, examines the impact of real-digital integration on the development of the digital economy, and
explores the feasible logic of the deep integration of the real and digital economy in China. Secondly,
this paper enriches research on product space. This paper constructs the digital product space that
reflects the technical relatedness between industrial sectors and digital industries by identifying the
economic activities related to the digital economy carried out by industrial enterprises, enriching the
construction method and practical application of product space. Finally, in terms of policy
implications, this paper discusses the practical path to promote the integration of the real and digital
economy. Based on the principle of coupling coordination of digital proximity and comparative
advantage, each region needs to carry out digital transformation in accordance with regional industrial
endowment conditions in terms of technology and economy.

Keywords: real-digital integration; product space; digital proximity; comparative advantage

JEL Classification: O14 025 RI1

(Jt 42 2% 3 %)

96



