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Abstract

This study constructs a supply chain network model for relevant companies in the domestic semi-
conductor industry based on publicly available supply chain data. Using complex network theory,
the study analyzes the network’s topological characteristics and identifies key nodes within the net-
work. By removing nodes from the supply chain network, the study simulates two types of uncertain
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risk events: deliberate attacks and random attacks. The analysis is then used to assess the vulnera-
bility of the supply chain. The conclusion drawn is as follows: The semiconductor supply chain net-
work overall exhibits a “small-world” characteristic; core enterprises are mostly distributed in the
midstream of the industry chain, with a clustering effect in their distribution, and these core enter-
prises have stronger capital strength. The network shows greater vulnerability when key nodes are
attacked, indicating that core enterprises play an indispensable role in maintaining the stability of
the supply chain.
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Figure 1. Diagram of semiconductor industry chain

B 1. FFE R E

DOI: 10.12677/sa.2025.1411329 282 gt FE 5N


https://doi.org/10.12677/sa.2025.1411329

SRIREF %

A SN EEREE  EERAR W N D, A E N R ST Sk A O A
b, EFERKHE N AR A TR, A&k T H S E PR(SEMICONDUCTOR MANUFACTURING
INTERNATIONAL CORPORATION, SMIC)fE % Ca4isk[3], SMIC & FE AN KSR T, 5254
WHBRL G R F. 0, B SMIC MELRN AR5 Z 745, Jik 5 AR 2 B EdE . 28
=5, EEREETE R A, BRI BRI SR A, IR R, B H Y .
R T ARUEARNY 5 2 SARAT L A OGP, 85 5 BT R HEAT T HERR . e, sl Ak
SRS, SHERIET AN .

3.2. N EMEER

ZAHIEH T 108 F RARAT WA AAE M ZE 15 i, IR AR 5% A A m, Mg T
*/\ﬁmﬂﬁ*lﬂ"]*‘—ar%ﬁﬁrﬁ@m?%o BB IRINN G =(V,E)» bV ={v,v,,---, v, } TR
£5, { i, jeV, z;t]} RIS S, Fondli Sk j ZEHFR KRR, o Fondlki fa1
J gt ﬁ?%/%o AR5 AR T Al 2 [ ) B8 43 DIk &, AE 2% B LU ) ﬁu%%%i‘('fth@ 2).

GEEY

g, Fangie HTAES
PECERR. . Y
@, ‘\
N . [ FIA@EA it EIGEAY
g Ll /
LEEGES. g ISR
ARG ) \) \
RN @S \ R .
o RSN
—— A AR . A
2R ARG HAMET R, . .
SRS L REMGRAT  AEH@Os
BE CERGRY Laigpi
@ R b EEOW . 7 J'I‘LW@%I@
2 TR T, _
o P j % x?.kj@ﬁi
P / nm@m < ARG
FHEL. . *w@;mt/ﬁ—'tg@(% B %ﬁ.’ﬂ% Sang@.. syo@/
S UL
SRS :| 7 e %/
TS *u%%» ¥@tﬁ @ ner TWJ%W ﬁ@iﬁ.&(
carﬁ
b RN RN
: R /
RS HAEGEE TR
. 1tm.+& @“"ﬂ?ﬂ”ﬂf@# "o e ﬁl‘ﬁ.h?r Yol
AR
P @é&*'ﬁif ZREEEN e f
R @ / REE@RH ‘#”ﬁﬁmﬁgﬁum& R
. | BENGEH
IREEES. Nexgy. rongy. |- // @R
/ | Ei%lﬁ@ik%%@(t' | LEEES
BRI AR
ST 1m|r‘;=%
RATHGEL 1/ P % rmﬁ'&% THEBERE RN
‘FEE'%% . e ERAERY
LTS \
enveln M s =@ I G
o \ RME G
BEHEEE
SEDERY
Hor@®. SEBEFHRAS -

Figure 2. Diagram of the national semiconductor supply chain network
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Figure 3. Diagram of the in-degree, out-degree, and degree distributions

B3 B NE, HESHE

Xof A A X 265 1) P BOHR AT TR A AL B, R BIREERIR A y =239, FEXTEE AN AL A L AT
Kolmogorov-Smirnov (KS)I& 36, 152|811 8 D=0.1, /MFEZFEHEKTFA 0.05 B AGIEFE, BT
AL T O T X s o (TR = = o T N 157 1 R ol | AR = W = S 5/ 1 B 2% £ TR A R o A
HAREIERE, XFFETobRFE 2 IR IE .

44. i
N BURAT R SAEW 28 h A E MM bR . T A B TR A DR

o, (v
B(V)zz.v#v:tt - ( ) (4)
Hr, o, (v) R s B e MR AR P Ry IR, o, £ Rl s BT R ¢ BB B
B AEOBOR, BT R A BN B R 2% R

PN Ui RaRC /N WSE

B(e)=y 2 5)

DOI: 10.12677/sa.2025.1411329 285 gt FE 5N


https://doi.org/10.12677/sa.2025.1411329

SRIREF %

o, o, () RAT AL s B ¢ (BT B b 2t i e OB BR AR . BTN B T LA
B R 2455 B 1D P

NT 52 I S B SR BRI SR PE AT, OB T R AL AR, AR R
Bl TR (L 1):

Table 1. Betweenness centrality table of the top ten enterprises
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Figure 4. Diagram of the enterprise supply chain position distribution
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Figure S. Diagram of network connectivity changes under random and deliberate attacks
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