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“REZ S5 TMEE, P ZoukEMEREFRRMAEseR, Fh
T\ BN EERIVE N2 2K o BEE L 7 M Nr T7 ONRRAE A Bk A A
PG NEE , HE “HMEIR" KBRS L H 42 (XM 4%, 2021) FE
VSIS L b a8 Tk M1 26 5K, P SRk e B ek, Hd
FAERE “RIET7 BRI, 2020 ARP1E RO BT R ZET RO BBk A . PR
AL WA ERAL” R A IR S A — s AR L ehat o HR T R T R Y

Y Fs HEE: 2023-02-10

EEmB: HFEMAREERIHE (22&ZD067)

fEERIN: THEE (1968- ), TLHFERAN, LEHERREGN HA T ORIz . W20, W rmh
PRSP BOR ; Eakln (1991- ), 4, ZEIEMA, LiEW & RFFEp LR E, P m o=
AR . AP SR AE s 2R (1992- ), WL BN, Ligkh&RFpe N AT o i ot A, B
FE7 ) g Pl S5 S (B %

TR B 2 T e L AR S B ORI, SCTTA AL,
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ok, Bwg TP EX AN BRI R ( Tk st mfE, 20205 sRAE &, 2021),
RR Y B IRFAE R E IR Ty vh ok & S TR R B, TE sk A - il R b A fE
s EAFMTRIXURE, X T RES S EBU O BE R BRVE A Bt R fa il (R, 20205 ¥
BERR AE, 20205 AR, FEE, 2022; HES K AF, 2022), fEPE CCHMERRT RTHAK
2, IR AU 32 S el R AR A T B v E AR 1T W] R X v [ R 2
TR R E 7 X RO IR AR R, S R AMIEERT iR
M 0 25 5 AR FFAE S ILRE L P 2K A 2 2] “ IND3A” REERY 2L S5, e
P LA N RAEER S 4 BN ERR “BUER" Bk A R, S A A4
PR B )4

FURT, A G B b e XGRS B SCHR AT A ABE S Ay 7 b i IXUIS: 1R 0310 R0 7 Ml B 7 4 17
VP RPEAE X2 o 7R [ B 7™ b B RS (B9 v, 2B dd o i s 1 B
#irt% (Manova & Zhang, 2012), EBriidg AR, WiGBERSE (FH. KK,
2013), A (Kee & Tang, 2016), RIZEHLE, fEHLE  (Korniyenko et al. |
2017; Zh &%, 2023), WP EARSARE0. HFOEPEIEE (Inomata S & Hanaka T,
2021; FELERL A5, 20225 S, XA, 2023) SEREERAS L BE L BE IG5 M 2R AT
MRE, IR U Ml 7 XU o A7 9 T B 7 Ml B i D 288 XU o v [ 28 5% v 1) SC
Bk 321 2003 4F SARS 1 (JHiE 45, 2020), 2011 4E HAHIGE (FFiE &%, 20205
FIRE. SKRARER, 2021), 2018 4ErpE R bk (skEWE 4%, 2021) 12020 44 BB
R (BEFF . %, 20205 sKaEH] 45, 2022) 1R SEUT L EERT RN R L S
1, X b E 2 5 B R AT TS

B B3R SCERER 20 1 7 F it 2R XUR 7E 1] A% I A BR AR R AE  (Sonis
M & Hewings G J D, 1998; Acemoglu D, 2012) . #2855 &01 LA = i Fe FP iz i I
HDRARE AUHT S I OBOC R o FET, D050 P BE A JS 1) MR8 1 A BE A AN, — =
HEGFRA K (Leontief, 1936; Richard B et al. , 2022), — RIhn{E % 5 Hi
(Leontief, 1936) . HLEV5 K fe g SC T AT RPN A 00 1] Z 6] B B HE MM . [B] 24K
AN SE MR, XSRS BB I B 5 O, HC v L R RN 52 A AR 40 31
HAHFEH AT B B RV XA (Acemoglu D, 20125 Atalay E, 2018) . S0
{EL 52 2 MRS 14 I 2 5 ORI T B B R AE 1936 AEER NI 7, A7 45 € 11
AT T ST I, RSN S0 AT LA AT S G o i 25 5 DA i o 1 8
AR (EE %, 2015) o FrRAXEF P B A ) 0O/ #6742 8 i 5T, AN s L
BB R B Ty RS 1 7 B2, i M TN 57 ) RIS %) A B A ) R I A2 58 42— B
(Richard B et al. , 2022) , HT58 A A RE 15 Wb & 75 /iF A AR B% AR, 56 T BR %L
I T RO RE B B A, R R BLBRAR P AN AT RSP T B I, Xu &
Liang (2019) $2 16T B A5 9% 53 5 MO Y e s RO R A2 X — B/ o 1 dm i ST 3%
MEE R SRR b, XA 55 (2020) Mt ik SIRA B ks G, R E
&4 (AR, BT [ ERTTROC R AL R M TR M) “ 35 5" F1 “3K7,
T TR N e E AT R i . AR SF (2022) MmO AR AR, i
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THEY g7 R E R AR E O R T . RS S BTERT T A A L A 2
PIHTG R OC R, H T — AR BE R AR A A 7 P4 o 25 2E 7 I 2% v Y A 31
2, SRR E TR A R R B T R T R KU
REA BT R TTIZIRTE, /MR (small world) WZEFRRIE g R A8 S HA
FIBCEME”, 7R T2 b ER T IEE, bl “ T B AT HE T (Ace-
moglu D, 2012; Carvalho V M, 2010; Foerster A & Choi J, 2017), JtHAEEAFH T
1) “RO——FME” RRAERY A ML TR, RO SRR T e it L 2 DR 4t ) XU
ToEg T AT 4K (Acemoglu D, 2012; Carvalho V M, 2014)
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HIKA R4S, ST 1 P XA I A SR AR s (2) 458 MER S RRAE 73 B b3l
W ARG A% 5 B ] A BR AR ARAE , 87 DB T A 7 R 28 25 R R AR G 5 R BF 9T, F
BTSN A s (3) SR T 2022 RO T &84T 2007 ~2021 4 2 X I 4% A
PR A AT THEE, AL RO SRR 2, IR

R THELLLEHE: 55 R0 iR m AR PR AR BT AL | SRR PR E B . SR =
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WIHTE A ARAT 22 XA = RS T RER (R PR A——r B 7 4R
) B T ARRE PR ——2 TR TR IHAE M P LG R o X Fh 2 Trih——2 5 31
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TN AR BRI TR m TR TR BN FE R A T2 XA R
BAGTHHEA N AZTERCT, WA, XA R B R BOERE T R X (2) .

a 11 a 12 a IN
jo Gy e Gy
a 21 a 22 a 2N
_ % Yy i
Ag = . . (2)
N1 N2 . NN
a a a

B EIA SO £ B RO AT T S HABZ B I TR ARBOC R, A %S &
SUrRRI IR S e, BP0 = g p, AR EXTAL TR N 0.

AR Xu & Liang (2019) $i Hh ) fmesii OB R AR ME &m0, RPN 2 0 1T AR
R R AREDOCHE AR MBS R, b /R i/ G BF i 11 32 e 18 [a] 1
WA R AL N o (ELR 75 I8 BB 2 MR ARG R (1 3hli |, A% S j

VR n TEERITA @ BBk m TR IO SR K42, T TSR S 0 ] ) ¢
#, Rimeomikipgien]F2onh (3) Ko
MAX T]a,™a, " a;" (3)
j#1

Hrri vl el fOJREFIR, m, uw, w, ro n HETFERT, v SFRM wERTT
¢ ZEGRIRI w FBITR £ G TERAY r 813X SR i BRI B AR (R R AT A5, § TR AR
m T R K R AR AR S, RIS n BT R AR AR & S, X (3)
P S SR AR A T T AR o AR SCAF 5 v I 2 B 11 45 LAt 22 B A 453 1T (1T
SRR AR B AR, T LA L j# i Xt (3) XA BIEIOT BUs i 5) (4)
3, R AR B A2 [ R A o o o 5 7 )

MINlog ﬁ)(j # 1) (4)
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a iv
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Lo RS RGN A, fEN SRR B R E1IK I — DU r & i ke,
A3 EAUE Z FdRe/ N — R AR MY fifime L A o ik R JEL I B Y B A LT D
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J2 Dijkstra 5350 Floyd 503k o X W75 HAT % A AR 45 51, Dijkstra 5342 —
PRI R, SR U Z AR PRI 17 I 2% P 1 B = T i
FEARIANE, Floyd S e —Fht T USR5k, TS 4RSI Z A Y
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DA AT 1 R8s T 22 PR I, 235 0F58 HAR AN Floyd 3% 4k
e, FARUEAE Floyd AR A SIS 205k

ﬂﬁﬁﬁ(ﬁiﬁ@ﬂﬂ)%EW&WW%%ﬁ%EM,ﬁ%éb%%%%
1 PR m PR E  ARTHA n KTFERTTRRIAGEE RS, JRERRIAG B A D, ATk

+ log

1 )
uw + o + log
aﬂL‘

52



TARNE, R, BE 0 Fy. P CHMIERRT T OB 2 SRR e b T IR RXUR 1 S B AR 5

INARE (5),
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i Matlab mf Floyd 50368550 (9) WIAGEE PR REHEAT A 10 M2 . [ 1 g
@RS EE T BORMOBUS AU 1 j TR S AMIEER” AT 25 . T
TERE, LG m PR TR n SRR TR BRI N (7 2Tk
PR n ZHEERIIX | EFER m ZTERRT OB IR B AT) o BRAEERAE (RRIRIKEIERAR)
%mr%ﬁm,%ﬁﬁEﬁS(%ﬁ%%%ﬁ%%ﬁﬁéﬂoﬁ%%@%@(%ﬁﬁ

BgkAe) BIER m, TR b, B (B,

B st “SMETR B iR 45

HiRiE: EHEZ,

(=) #HEinH

BRI S5 ML T S G 2 X — AL, SHBRAR 550k, BT LAAS SCHI T 2007 ~2021 4F
W A BRAT 22 KA A= th b i [ 16 A2 5701 A A sk A 61 A~ 55 (R Ik
953 NEEFFEITZ AT 8, ORI “ SMEERT A R 25 9 45 F AL
Lol g b W AL AR . BLAh, b T B IRIT S AT IE R R ddrt, SCEibit
— R HIHARAIER T 55 Mk 115 2000 ~2014 4R A ™ H A 2017 ~2021 4R EPHF 4
AT Z BT 36 5 AR T35 55 B 0 BARIE 1T T Rt 36

SN S

(—) HE “SMER” B R4 FHE
Lo “HMEERT I AR 10 255 (19 R AR B AR TP ) 16 A2 TR TaE A X Bk
61 NZEGFIARIL 953 AZEFEIRI T B 1) UL L T 15248 Zc i iR kA, HA & 0
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A R BRSSO 1S ) MRS LA 1 s 1 ik
HOiERAE (RSB MBI AR ) , MR T R “AMEERT AT KA 2% . 7 2007
~2021 4[], ] HMIGER” I ] 0 2 1) T R AR AR o R BR AR 1 L EE AR
TE50% L 1, 2019 4F, ERZGRGRAKEIURR AR 5 SRR LB Rk 61.40% o AXER I,
HE “HMIEERT R AR 0 2% T e e R MR AR R B AT e R A S A
AR RBCR AR, 1R 2007~2021 4F[E], HARERARIRZ A 4 DRI, R
B LAY R SRR O AR AR B AR TE 5000 5 LA B, IR T EA 2 AR
M3 AR 4 DR R R BRAR SRR, R AMIEERT R 1 AR 2% Y
IR S A L IR s E (R D). BIK LR, PERAFE
FIXPAME E AR R 2 280 4 S EFFERT], X T AMEERT R A
2 BAT I A /N T O SRR
R1: RE “HMEIR” T E R &R BRI

. ﬁij‘ﬂﬁ o e R e 7 (46 s Eﬁéﬂiﬁ
O | TAPA A |2 A | 3 AP | 4 A BRI (% )
2007 8519 5630 1031 68 0 15248 55.87%
2008 8505 5694 985 64 0 15248 55.78%
2009 8560 5563 1019 106 0 15248 56. 14%
2010 8545 5529 1055 118 1 15248 56.04%
2011 8236 5757 1116 137 2 15248 54.01%
2012 8233 5784 1067 146 18 15248 53.99%
2013 8330 5757 1079 82 0 15248 54.63%
2014 8515 5707 960 66 0 15248 55.84%
2015 8499 5723 968 58 0 15248 55.74%
2016 8515 5655 1012 66 0 15248 55.84%
2017 8483 5671 1021 73 0 15248 55.63%
2018 8838 5772 603 35 0 15248 57.96%
2019 9363 5356 516 13 0 15248 61.40%
2020 9001 5694 539 14 0 15248 59.03%
2021 8997 5689 552 10 0 15248 59.00%

e B AIA 2007~2021 £ M IFRRAT % KHHEN % (ADB-MRIO), K4 Floyd & H, TH.

2. “HMEPRT R AU 2% B R A S A e 1B 2 &N T 2007 ~2021 4 A
CHMIEERTHI )R 2% B B A T R AR R R TR R A R BR 2 R T R ) 20 A 1 DL
ATLAE R SN ERT AR ) 2 A7 R A% L R G T R O R A 2R
I, BECHAETHRRECR D TROH A ETR TR, A1 e 2 B A ]
o3 A AR DR ARRII e oA S A vpr o 5 T3 2021 AR PR T2 B R 8, PR
36 2021 47 rp [ SMER A KA T o0 Al RE 2 BT RARBI 4518, T RIARSCER &
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®3: hE “HMER ATEEBNERZOPATR (EKREFH) 26
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)y
E3: FEXSMIRTEREBE S T
il3E Ml S5 AR T DR S i I OB R A 5 iy A v b, AR TR e D BULA SRR
(B 4), BikimE, HE 16 ASSTHRITH “AMERR” FI OB 28 R BAT “ B0
—— G SERERAE, 7E 2007 . 2014 F1 2021 4E5x =4F, o E A A R Ol
HL AR T il . ARB B ol . A4 T Aol . SEAREN R . A
b AU I £ i 3 b A i 1A S i 2 ol S5 X S R R AR — B e, TP E AR
XS SR AR AR (24) o
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2007 2021
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i T A il 5.91E-05 TE YR 3. 13E-05 B A il 2l 4.65E-05
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BEA 4 ol 4.61E-05 B 4 JE ol 2.92E-05 B g P4 4.25E-05
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e omTAKRBEMSRS, RAMFITRENRMLAATRT, Flin, 0.000126 k77 % 1.26E-04, % 6
Ak 7 WAE—AEH RN

4. CHMEERT A AR R 25 A PR AT . 225 B T AR A R R A R Rl
HL R T i ll . AR ot Ml A A 27 1 ol 5 4 S 2R TR RR T X A1 i 1 4
FERL R 3 A MR AT . AMER B, SRR R Mh — B [ AR % A i
Sl BB, I ELITAFRARS 0 R L 08 14 SR A Moxl v 4 £ 5 A G R A
JEMEREZ, REGIE . 5 EAH AR TR TR &l R R TR
bl A AR TR R P R E S E L HAK A o o E R
JE SRR do Ll A0 A2 1 ol LA _EIER T T4, K e R SR A AR S AR
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7E2007 , 2014 F1 2021 4F3k =45, MK LB IR B AZ OIS 40, HE o
EER” R A 2% 1 A0 TR BB A AE 5 . MR RD , S, HA, 8
P, PRI E A S LT MR Z 0050 T 1B LIRS A, < 4h
PEER™ AT T AT R 285 I A% Co 5 A R B A PE MR R . B8 . ARE skl b
EEW. whE, HARKESHREEHEY, wE, PEEE. HA . EKLS
TR A i I S B B U & il ES e e = L B e AN VI - % = U B A 2 i
(FROFFET), 45EFS H, XTI E LR ARG BT
P AN 4 22 | T 47 1 e = T VA g e 200 S T O3 SR e S

5. E IMETR” BTEAHR % RO R 1

W e
2007 2014 2021
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A Study on Structural Characteristics of China’s ‘“External Circulation”
Forward Dependence Network and Transmission Path of the Upstream Fracture Risk

GAN Chunhui, GAO Luwen, CAl Jun

Abstract: This paper uses the multi —regional input —output table of Asian Development
Bank and Floyd algorithm to construct China’s “external circulation” forward dependence
network. The research shows that: firstly, the network has the structural characteristic of
“small world”; the upstream fracture risk is mainly transmitted directly to China; China’s
basic metal products industry, agriculture, wood processing industry, chemical products
industry, coke oil refining industry and mining industry are the core intermediary sectors
connecting “dual circulation” which are first affected by the upstream fracture risk and transmit
the risk to other sectors in China; secondly, the network has the structural characteristic of
“core —periphery”; mining industry of Australia, Brazil and Russia, electrical and electronic
equipment manufacturing industry of Chinese Taiwan, South Korea and Japan, chemical
products industry of South Korea, Chinese Taiwan, Japan and the United States, agriculture
of Brazil and the United States, and transportation and mechanical equipment industry of
Germany are the core upstream sectors; the supply of the core upstream sectors is broken
and the impact is difficult to be offset by other markets. China’s electrical and electronic
equipment manufacturing industry, coke oil refining industry, rubber and plastic products
industry and chemical products industry will be severely affected.

Key words: “external circulation” forward dependence network; small world; upstream

fracture risk; “dual circulation”; core —periphery
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