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Abstract

The report of the Party’s 20t National Congress stressed that the focus of economic development
should be placed on the real economy. As a province with a large real economy, Shandong has
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deeply promoted the transformation of old and new growth drivers and focused on building a
modern industrial system. However, as the soft power of Shandong Province’s economic develop-
ment, the qualitative measurement of regional economic resilience has not been studied by scho-
lars. Taking 16 municipalities in Shandong province as the object of empirical analysis, this paper
has combined TOPSIS and AISM model to establish an indicator system and investigate the strength
and weakness of the economic resilience of 16 municipalities in Shandong Province from four as-
pects: robustness, redundancy, efficiency and reorganization force. Compared with traditional in-
terpretation structure models, the AISM model effectively guarantees system functionality and
produces the most simplified hierarchical topology diagram, displaying evaluation results. It is
found that the strength of economic resilience of cities in Shandong Province is basically consis-
tent with the economic development of cities, and in the index system, robustness and reorganiza-
tion have important supporting roles for the strength of urban economy.
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WHERERE RS, RAH. BUA. XMSFESTO 6. R, BEMEKSET, St
T 5 V8 n e R ARG R R R R AL DA SRS FTBL, IXEEANEI AN & 4 KU s
B COEE. HEAEAYMT BT ARGER. Kb, SUrUITERM T EE 2 2R, R RE
Hle I SEALIF & B m ROR EC SO R R 2 5 A @Bk IRE T 3T Bk 1 9 58 A B i 2
faPtmRERRSEMAGRE, B5 AREILEEMR. WAREMERNNDRE . 25 KA 5LRE,
Fe A ERME— 1 41 NS SRR TT 4 08 1y, LB B B T A BKE 18 Gk, £ EZG “ Ik
fef” o SR, AT ARG AT AT SHERT IR S5 A2 . ASCEMEEENE. TURE.
BOR S AR A bR, SR 2021 4 1R AT A Atk S S BT EL E L L S
HKPEE 27 S =Zi4Rbr, 1EId TOPSIS-AISM 5 & 15 54 . RGO R GHRIERINE, e 7H
ES

2. WHEIE ST
2.1 W

PIVERIRE S T TR ARSI AR AT . I — i R LT TR A, 48
YIAAETE SZ A0 IS 0, BES R B HRAR RE /7. TREWIIE A0 A2 M I S I 2R A, B &R
GHAE RS, 1973 4, ENR[IIEX M5 NEAEREME, Ll E R —4&RGL s i
SERETT. BAE 20 4l 80 AR, BEE AT T RGUMEANHIEMIRN, INARG LA Z AR
Ao BN, PIEBENIRN YOS REENE B SMSM TRz =g, s, %%
AN RIE L TIAMEIREN G, REMMUFERE RS A TR AP —rTRetE, 15 ml REIA e sEl
FARRRAS, RUNESTINE. Uikt b, RFC[2)K 2 (change). 1& i (adapt)-5 B (transform) (1) 38 4%
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FIERIX —HESEH, 3 TG X RS RIS, TSR T ARG ARG R RE 7y, BRI
BCA—FENA M R GE M. 2001 4, WERSEMBIFLFEIEH T EMNEEHEIR” , DB — RGN
2 73 FI FH (exploitation) . {#77 (conservation). Fjifl(release) LA [ 41 P4 kB Bt (reorganization) . AL
M, SRV B T RGBS R Z i, (B R RGUIK R 110 BB AT e M
o FUHARAS, BIE I E 7792 LA H AR 1 ) B AR 1 (2 3 I R B R 4 1) A B X A e BE 2 A
FirLL, BB B T-I0 & J7 i t FUE A AR R .

FERIRZG N BR LRSS E 2T 22 2R SIS =N, IS T
o A F HAE USRI T2 MR R TR T e AR ) A . T, N T IR
FIIE SONTESRTTE SZ /MBI, GRS HCA . B Ty 2R mMRe )1, AT Tk g v m e SCF
SRMEL, B, W RGN EA 2. W RSN Z CHEAUEIES T B A NI R & R
TR AR SR AT S DRI 2 oAk, B ARBAE R T 2 AN I e R 2 oot . R, T RS
W EA S HAEEEST, B2 AN Ha ey, Wl Rgulid & E GBS N SLEBR
xR FEMIRE ST B E, TR R IIURE . TR TR IR Z 44 % — 2 (M ThREVE R & F Wi,
DATE B 8] 55 2% (B A% J=) B3k Al AR Bl e 4k 7 et b ity phs o

2.2. W&

FEIR T WIS ek b, O T A5 I . T BT W IR T A @ B 2 B A
MES o ST A GE M R R R R BRI 3 AN B 55— i oA 52 181(2003~2010 4F), 2238 A1 BLRE
ORI 5 2 (M & 5 5. 23 A1) & 2% Atk 5 B R BEAT BC R s 28 I B & i 2 91 (2011~ B AE) o
Boschma (2014) [41IAAy, 85 B R 24 A A4 3k 117 5 DX IR AR A P 3l i K BT AZ 0 BB ) - B Sunley
(2015) [S]%F#E I METSME . HEPLPE. B M S RE DU # 2 IR 1) 5 R R B R M AR RIZL ), LA
T 25 B R R B RE ) 0 2016 S, ST IR I R S VAN T iR R R 2R B X2 T, Sensier
(2016) [6] S HRHIT HTBAINE 1 BRI 31 A E K& 55 I . Faggian (2017) [7]did 2k A 1 80E 1R 32 1k
BN RIS T HAFHE. Sk, Fingleton (2017) [81F) FH f 35 S Fil, gk 23 [a) [ b AL,
WA T 2T M SRR R, e T SRE AT X AT, 2T ENASHETT, X
e S2.(2021)  [9] R FH JRISE PR AT 568 i ARV A o 8 30 s 0 P52 7 b I PR S R, o S B A S g 1) 3 i
WEBA ERE L ik FAH(2023) [0\ Z L2 B S5 NT, HESN P2 25 6 55 74 T+ 2 DA R
WRAYERIR TS Mt T B S % .

g BRTIR, HrAN R NI T I RS S X B ) R A T B AR R, (G [ P A IR T
S50 B GE I I B I SE R BE AL . SUREE, B AT T 2 T T S K sh AL
MR T . ARSCN A, IRTATEIIEIR T e B AL 2 AR S i f R I e 28 R B, WOR T & 5 WM e O
T TEE Z AP B T, REMETE R FEJE A YR AR I B Al b, BEi KR JE 4E R4 0 R Sita e M Re
71

3. EIREMSMRTGZE
3.1 iBFRERSHIELE
HEHREE
% B DU TR B SR AR RO REF L, JE IR B RE 16 Ml BR, 0 M e b

(robustness). U4 (redundancy). X% 1 (efficiency) 5 id N ¥ (fitness) U 7 T A4 2 2 97 W0 L SR 48 #5
W&, &k 1.
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Table 1. The meaning and attributes of robustness, redundancy, efficiency, and fitness

=1L OEBEHM MAE. YXESENEMNEXSREMN

fatrAa R fatrd X et E ik
ErHE1E (robustness) T IR 1 28 5% 4o R TR LK A SR B0 ) A R
JU4% & (redundancy) WHAFRENN 2T RE5 WA TR L5 A
R (efficiency) FEEZAMBIEN G, A2 A IR 6 WAERIE
P40 23 71(Reorganizing) BRI A WAER 1

B, FEEEIETRAR T, ABFFEE T AL S MESE 9 = dh s . NIl RN
SCHEHON i Al B AR BRI 7 B JE IS AN RE J1, IE SN T KUSHIRSTRE /1. 55—k L
Bl SHIKT GDP MK R IR SR IR 70 3l S e 1 XN — 77 R AT [11], XMt T IR
SR . B R REUR RSO R I, AR ARREE L A B AR RLOE A B, R
b HUC TURPERR AR T Ak 46— € RO D REVE A 25 IO, DAFE I [A) 55 23 A0 =y b iR AL SRS sloxt
ST ShRETE i [12]. N B ARIE AR Sl B ARG R i S T XA N S I R R DL,
B B TTEREE R T8 L S 5 = R K . ITBUKP BRI B A 4K, Ht
AR X — B ON 5 HO5 W I PiR SE 2 B T4t 2 2 i 45 i B B Sk 179
WA B AT, —F B DA B AZ b X A AL S IR AR [13]; FHK, RUR EIEEL T 6 TN =245 15
Hrp, RmEYREE . BT AN PAERT I ABNREET 507141977 HANE T 25 i = (R
REJT, RO E T 3 B A R AR S A D BCR SR BT, T 7 2 BB T AR A AR 55
B 55 22 BE /KPR T BT Ve A B A AR o Pk S S R ACE RO AR “ 58—k < 1+
Bl * 2+ B ¢ 37, T =R R A S S E . RPN R T
SRR R B R)a, HAHRTRM TIH A UENEn . 2> 5RE1ET. 2, X
SISO 531 B PR AT R 23T 5 4 TN S S LER T sORMIE . 302 —n i I8+
F R TR MR 2 B ], BEE R E 2 MR MR SEHE, 302 — i Z MR 3RS —
TUZERR A TH SR AR IR BN 2T SCRRHRN (U 21) LA A i BN BT P SERCHSCN (T 9) 2 LE, iAo B 7]
BhR, ST =ZHRPR R W 2 Pis.

Table 2. Index system
= 2. |IRE R

HizE fatr = JiH

NI Hb X A 7 e fE +

JE RS AT RN +

J& RAt & AR AR +

B TTHRE +

R4 16 M & 59k EHEE 5 5 7K +
GDP Hi K % +

% +

L) R QIR PN +

R IR 2L -
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ANO BRI K R +
ik A KR +
B ST +
TUARE N
B E +
A K~ +
TN FE LRI E +
ARG AR +
T N DA EITHR AL +
ANFEEH AR L +
MR
7 5 4 1 A K +
SRk +
R R +
B K P +
X AN P 18 7K +
X353 F Wp i AKF +
HHRE
R R +
W2 —uiRk N -
AR BAERIE BRI RS A A +

3.2. BiERKIR

AHE TR A JEAa B RIE RIS T (AR Geit 4R% 2022) 511788 KU 9 2022 F401HEE,
PR VEAMIC R T 2021 S0 RS AT N RS . AH &Pk . T4 . b, A
Pu XA SVl R R SR SRR B T A, AL H, A ORBEAI A EE B L P b S5 4 4
WA 302 el Z B A R AR AR AR et Ok Ak AT TR s SRS

4, RIS
4.1. TOPSIS &8

JE T PR AR iR HE 7 2 (Technique for Order Preference by Similarity to an Ideal Solution, f&ii #% y TOPSIS i)
H1 C. L. Hwang A1 K. YOON #2H, 2 —MZMPLEETEIE. TOPSIS 20 T & PRA s G AT AL,
HRAE - JB VAR EE S V0 77 R R 5 BRI D00 A 1 IE SR AR R, DURS B Pt PP A0 J7 R I 2286
[FJIS, TOPSIS V45 & W IRER B5VE, & Fabn 15 S (A B 25 A dE AT R RS P o A 1 IR R 28 06 A R de A
fil s HBS i il deizs, Wi, WZT7 RAMAEM&RILETTSR: R, WARER&IETTER.
411 HHEIE. RIEERJ. d)

) 1F 1) B AR AR R FE

d* = ZL(CJ.* -c; )2 @
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B 471 7o) T AE R FH) R S
0= X7(e-c;) @
4.1.2. HEAXMITE
D,
C_D;+D; )

4.2. AISM =&

XU AFRE 45 1) A5 75 (Adversarial Interpretive Structure Modeling Method, & F5 A AISM B A7 4= T fift ke
LERIBERL(ISM) o AR TAE G 1ISM 525, AISM I T 5475 845 1) S ﬁ,ﬁm%&&?fﬂﬁﬁmg
o —E Lz, AR ISM BB I SRR AL JE G O R DL SRAE R e, BN
Re) =T * Yk G 5L ESE A U, EEIJ:%TﬂEﬁJZE%EEEXE’JJB%‘? BRI RS H AR

TEER. A PRI SE IO TfﬁAISM RERAE LR E AR A R IER 2 BRI, DU R SE 107
AL THPORE, MM A Q) » BUAEATRE SIFASESM B0, d 2 B EMRIIT
2, RIMAGTHRAFEEN TR,

Bl @S AN, XS RAE 16 TR SF PR REAT SR S U, B SEINA ROt R R I
WEBRR SHEFEIL. HitEEREnT:

A_A B mt&EMEAR SOAEL S \{UP|DOWN}ﬂS—>XﬂLjE@EZ&ﬁWTET]\

Hore A RIEIEA R G RFERE: B AN BALFERE S (B = A+ )FHIRFERE; R NATIAFERE; S — ik 4e
Hi%E: {UPIDOWN}A— 4 Hi ALk 4 1] &l .
4.2.1. RIEMRAF NG H X R IERE
TERFFERE D Eﬁ nl, WA n ANARTESRYEE . Horb, FIERFEARIC N U, U, Uy, eeu, s KR
[EFERRIC NV, Wy, Vs, ooV, o ST FRERE D EPE’JE%WWT x5y, RHL:
ﬁm%ﬂ*]* dxul _d E‘dxuz E‘ dxun _d(yun)
IEIJ—"%E*T d(x,vl yvlﬂdxvz) E‘ dxvn _dyvn °
BEXHyMRFRRICN X<y, BNy ZERNT x ZHE. MR D @il 7ok R a3 38 R 5E
Me Ao Horp, Fx<y, IWH0: Ax S5y LReamRkifadlx>y, WicH 1.

X = {O’ X < y (4)
AT xSy L EMEL R AKX > y

2

yul yu2

yv2

4.2.2. BIAVIAER
A TARE REFR (1) 2 PR R T SRR ) #5719 sl [ i — e K RIE R 5 IR B AR A . ILARB & THE
GrOIME R AR AR R R RARE A A R R R |, ATkl R 55240 5X(5) 5 20(6) Fm:
B=A+1 (5)
B*=B"'=R (6)
Hr, B NAHIRAERE, BIX ML BT REIN 1 1 o8 0~1 46 R AWIEHFE, AHEMRE R=A.
42.3. TEERIER
EH R A R PR AT 8 i B AR R o (R BB 2 B — AN i, AR N R 4 R TR Is L, RN
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FLAHI o 2 52 1 it 4
S=HS=R-(R-1)" -1 @)
o, OB AERE, HS M TR .
4.2.4. R

X REFERE, AEATES Q. WIRES R KFEEST, K TARS QMELE, AT =RNQ.
B, Q. NICE & MEATHRE, R, ATCK & MGATHRE . ZH AN RIAES 54T R Fe L B
BR T e e MIERES. Kt

(1) UP ZLE G (R R ) N A RIS R R, WA R, =T, o B EZFIHEAT L R4 16

T RIREAS,  DLSEHE
(2) DOWN 71432 20 &1 (F 181 5% 28) oy LU RIS 0 2 L, AU Q= T,y » 1 2 RIS LR AR

UP RZ %185 DOWN BRI B LR A, IHRFERAICIBEAE T i B9 RZMRITR S A
PGS S8 E

4.3. TOPSIS-AISM #&#

AISM HERF 7852 T TOPSIS yERIRF TR, KL AR U HEF 45 B ah &1k, B8 B Bk
FHEF 45 3R . ZF 44, BILARE 16 i AT, B9 E B, 5 SRR s &1k,
AR EIR H M B AR R E R, K& T T I AR5 B iE . B 45 1 UP #l 5 DOWN %Y
B EFIRHEGEE R, WhnT &R ER,

5. SEIES#R
5.1. TOPSIS K&
TER BRI f, 18 TOPSIS AR 1545 H &5 Tl = R FeAn FIAN E,  Un3% 3 Fis.

Table 3. The weights of various urban economic resilience indicators

= 3. BRI H Z SRR E

HirE =g WERHE W (%)
N X A 7 S E 3.62%
Ja RN AT SR 6.99%
J& A B AR A 11.70%
BTk 0.01%

Bt 5K 0.4%
GDP g% 3.28%
WAL 6.02%
b5 CRUATS PN 6.59%
Btk /R R4 0.02%
UNBJIEES: IS 0.02

TUARE il A A KR 0.13
B TTHRE 7.12
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=Tk 0.01
K 0.02
AL T FE DAL E 0.01
AR 10.28
T NPABETH AL 0.01
AFER, RO L E 2.92
HES S o
PS5 i B A KT 0.01%
SRk 5.17%
AR R 0.58%
BHIHR K 3.72%
X IS R R 7K 6.50%
DX 37 2l Hin i 7K 1.02%
NiERISRAY
LR BRIEEL 8.62%
W2 Zni N R 0.02%
R ARG BRI RS A 5 11.08
BeJe, ISR AN IR S AR R dTL d SR e W 4 FTR.
Table 4. Positive and negative ideal solutions and closeness
F 4. ERBIEMBSINEE
X d* d Ci
G 0.0909 0.1634 0.622
H 0.0886 0.1672 0.576
i 0.1516 0.0869 0.457
A 0.1916 0.0478 0.413
RE 0.1603 0.1123 0.391
& 0.1277 0.1011 0.53
i3] 0.1393 0.0824 0.515
5T 0.1655 0.0577 0.492
IS 0.1717 0.0553 0.399
B 0.1588 0.0822 0.431
H e 0.184 0.0458 0.389
TEM 0.1754 0.0556 0.512
AL 0.183 0.047 0.43
W3 0.191 0.0522 0.378
& i 0.173 0.0764 0.44
LIRES 0.1913 0.0504 0.413
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BOLZR4E 16 iy (ONSITRE Cy ke, BUISITZAE 0.55 DL Jy “om” WItk, WHLEAE 0.49 &
0.54 HYI TN “Ba” , WL REAE 0.41~0.49 sk iy “rhaE” #tk, AT 0.35 2 0.40 3TN “4
597, W5 FR.

Table 5. Classification of urban economic resilience in 16 cities in Shandong Province

5. WWFRE 16 HHEFHEFRY S

WHEEE Ci W &%
20.55 GrEa. H o
0.49~0.54 MWE Y. YT 5 L3
0.41~0.49 WL BN RE. BRE. . WE i
0.35~0.40 T, g HEEL R L]

Wk 3 A, SAEWIEE, BRGBEMAARPIIBENR 11.7%, MMUMAFTE, ZHEnmi T
DX 355 PR e RGP IR PR B XS 6 77 10 TR IR L 7E 2 00 B AR 1 i X R R i B K S hsh W F i 77 . OF
BT 575 81T (05 B AE 2021 4E4» MIAE R A 4R 23,437 055 22,374 75, BFFE 575 BAE L R ME (]
BYIRTT, ToVR R TE B SR BRI A& 3 1T R A v it A S O A T LA R ek T, B s R T R 2O S
FRIE RS AE R EoN R R R ARV T T 26 5 B ARG R BOR RS N A B
PN 11.07%. TEHIAE BEARSEGFWAWINRKE R R, Tl BB 565N A A 2 IR &
BrRBENFEN AL \WAREVE N ER AR MLk &R 5e X, B — 5 B ERIE ST 2 ST &
] N AR AT, SERNE . flk. SR, BRIR. MRS G R, R Gk “RA
AR 5 HREARLE T AU R IR, 2018 4, TR K 14.2%, Tl B IELE RCA#—
e Tl AP AR A T SRR RO R IE . BERLIX . WEERTSEE, Wt
B RAE n] W R, GLE ORI T R . ARSI LR T 10.28%M B, IR D
FONE AP B S FE M N ABCE LA, (LR ST IR 4 B 97 sh A pe e 2 iR, HA RSy
AP XA . ST A —BKCPFRE . HS. B Ja. B, £
BAEHR TR AT A IR m#, KT 28— BKCPIINT 2 0 MEE LM mihX, EAHILR
BAFRIBHIXIEERE . BRI B E 1R,

5.2. AISM 3K fi#

5.2.1. HEXRIEM A SEITAER R
HI2E 4 A b 0 IE O AR AR oL o SRR DR SAERE, T AE— B SR IERE A=(a)
BaEH5ARG)56)AMfM/RisE )G, iEH AN R, WK 6 Fis.

5.2.2. WHHEHALH UP B FEAINES DOWN BEEFHINE

AT HOL R 16 M A S R SATHES Q, W T A MAZ 4L BE 5, AT AR HE Hl U,
43 R IEL UP BUFT DOWN ZUnHNES G, BUS L% 7,

BafE, I3RS R, ER S E Wk 8 B,

RIE# 8, BPArZ:l i UP A5 DOWN RZ (Wl 2 Fi).

HF—, Wi AISM BRI FRE, 1LRE 16 HiiiFEAE HIEMWmT L. £ 2 1) uP Y
DOWN AU 12 e h i B T AL L, BRI B A3 Kkl LZRIED, FNERIEZEM
JEI, AR ST A BRI 9 ANEGL, WM KPR KSR . BRI LO SR 75 I Th o = 7 ) 1k o e

ISEE,

16x16 °
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Figure 1. Proximity heat maps of 16 cities in Shandong Province

1. RS 16 MmHEFHMEMIEERNE

Table 6. Relation matrixA

6. xR A
E EFE Mg E=E RE HEEe By KT BE OBEE HR M SN R ki WE

Mool 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
HF8H OO0 1 0 0 0 0 0 0 0 0 0 0 0
w1 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0
HE 1 1 1 1 1 1 1 1 1 1 0 1 0 1 1 1
KE 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0
me 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0
M1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0
w1 1 1 0 1 1 1 1 0 1 0 0 0 0 0 0
g 1 1 1 0 1 1 1 1 1 1 0 0 0 0 0 0
i1 1 1 0 0 1 1 0 0 1 0 0 0 0 0 0
Hig 1 1 1 0 1 1 1 1 1 1 1 1 1 0 1 0

It
a
dr
i
=
4
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M1 1 1 0 1 1 1 1 0 1 0 1 0 0 1 0
g1 1 1 0 1 1 1 1 1 1 0 1 1 0 1 0
W 1 1 1 0 1 1 1 1 1 1 0 1 0 1 1 0
Iy 1 1 1 0 1 1 1 0 0 1 0 0 0 0 1 0
wE 1 1 1 0 1 1 1 1 1 1 0 1 0 1 1 1
Table 7. SetsR, Sets Q and their intersection tableT
T IEEERERITEEQURARET
EEE R BITEE Q THEA=RNQ
e 1,2 1,3,4,56,7,8,9,10, 11, 12, 13, 14, 15, 16 1
H i 2 1,2,3,4,56,7,8,9,10, 11, 12, 13, 14, 15, 16 2
T 1,2,3,6 3,4,8,9,10,11, 12, 13, 14, 15, 16 3
A 1,2,3,4,5,6,7,8,9 10, 12, 14, 15, 16 4 4
R 1,2,5 4,5,8,9,11,12, 13,14, 15, 16 5
HE 1,2,6 3,4,6,7,8,9,10,11, 12, 13, 14, 15, 16 6
eV 1,2,6,7 4,7,8,9,10, 11,12, 13, 14, 15, 16 7
5T 1,2,3,5,6,7,8,10 4,8,9,11,12,13,14, 16 8
Rz 1,2,3,56,7,8,9,10 4,9,11,13, 14, 16 9
i 1,2,3,6,7,10 4,8,9,10, 11,12, 13, 14, 15, 16 10
H i 1,2,3,56,7,8,9,10, 11, 12, 13, 15 11 11
& i 1,2,3,5,6,7,8, 10,12, 15 4,11,12,13,14,16 12
fLM 1,2,3,5,6,7,8,9,10, 12,13, 15 11,13 13
7 1,2,3,5,6,7,8,9,10, 12, 14, 15 4,14,16 14
TE M 1,2,3,5,6,7,10,15 4,11,12,13, 14, 15, 16 15
T 1,2,3,5,6,7,8,9, 10, 12, 14, 15, 16 4,16 16
Table 8. Element stratification
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Figure 2. The UP and DOWN adversarial hierarchy topology
2. UP Bt B #h$MNE S DOWN Bt B R FhTINE

AT L 2y 2 1 5 L BT 2 B R B S5 (9T Johr, AR TR 240, T T
5HENME A RY, S HER TR,

B BT AT I R IR R R . S AR SR IR, SR
HARW TR, SN LS AR AT, SRBUL R SRR R A S R 3 T
ST (TR, A0 BRI AR BRI R FR SRR . USR03 BIPEc
BT S BrRSIA, R A S O L AR R PR =, el Sy R
AT BRI 5 MR EL T LA BB o TR PSR R B SR
5 FRAERT, SRR T 2 07 (4 P S X . RO SRR DL T, (L B U 2K 54 1 3
R U AN, OHE T2 K 2 70 M 15 A B T 7 R O 26 L, EL R 5408 22 i
FIU A7 8, DA M 9 2K 0 4 5000 S T R, ) T SRR MR 0, S5 A
AR, ST A ATHEEE, A DS HEEORINE, TR, ST
TGRSV, (IR E B0 R BTN,

6. &5VE

MR T 2L RN PR ID Bl Re % # . Va8 “NFa” “ONR” AR MEZERTECH . AXNE
etk TUARE. REMBHL AU FHEMWE T 27 MaWEEINE T ILAE 16 i A s, @
i TOPSIS-AISM R AR @R TR A4 . FELSIRWT:

F— WTE R EE, WAREEAEREI “REAS” MR, WRESHTREFITERRS4
GEAKF REBAHRT . BFr 575 50 HE R A8 BT 2 o G4 55T AL, IRARGUTE B AT ER: B
ZETF P B3R T BRI S AR RSS2 A, KRR BIE A AT BT EmES, R IEIT S5
TR I T 8 G ) M

B, WERERKRE, GBS AR IR RIS LIRSS A BRI . HS RS, B
ML R LIAFEEZIT, G T BmKOEFH2 KRR ), MRS AN H K @tk Rt A 7 milizh

DOI: 10.12677/0rf.2023.136685 6997 BE 51


https://doi.org/10.12677/orf.2023.136685

+t

il

JIRE 7, A o R P M S A R S

TEAE 34 NMEFATBIX H, IWARB WA KF—BHRRER =F . (WRBIEFERMBOSITIRIEH 11,
PAL AER . HESS NREHA RWETE S HEKE: [, WRESmTigsirfa, o
WHEMERK. “Be” . “RE7 5 “B7 S RIKEETF R RR, Sl X A S 5
1 32,637.0 1.7 37,458.0 12701 17,339.8 14,70, #a A MM THEL, Lb EAE4 Al K 3.8%. 3.9%7F1 4.3%,
X428 BRI K B TR 2 ) 36.6%. 42.0%F1 21.4%, = K& GFBIIAF IR A 5 HA 5K EKF
i

Sk
[1] Holling, C.S. (1973) Resilience and Stability of Ecological Systems. Annual Review of Ecology and Systematics, 4, 1-23.
https://doi.org/10.1146/annurev.es.04.110173.000245

[2] Walker, B, Hollin, C.S., Carpenter, S.R., et al. (2004) Resilience, Adaptability and Transformability in Social-Ecological
Systems. Ecology & Society, 9, 73. https://doi.org/10.5751/ES-00650-090205

[3] Gunderson, L.H. (2000) Ecological Resilience—In theory and Application. Annual Review of Ecology and Systematics,
31, 425-439. https://doi.org/10.1146/annurev.ecolsys.31.1.425

[4] Boschma, R. (2014) Towards an Evolutionary Perspective on Regional Resilience. Regional Studies, 49, 733-751.
https://doi.org/10.1080/00343404.2014.959481

[5] Martin, R. and Sunley, P. (2015) On the Notion of Regional Economic Resilience: Conceptualisation and Explanation.
Journal of Economic Geography, 15, 1-42. https://doi.org/10.1093/jeg/lbu015

[6] Sensier, M., Bristow, G. and Healy, A. (2016) Measuring Regional Economic Resilience across Europe: Operationalizing
a Complex Concept. Spatial Economic Analysis, 11, 128-151. https://doi.org/10.1080/17421772.2016.1129435

[71 Faggian, A., Gemmiti, R., Jaquet, T., et al. (2018) Regional Economic Resilience: The Experience of the Italian Local
Labor Systems. The Annals of Regional Science, 60, 1-18. https://doi.org/10.1007/s00168-017-0822-9

[8] Doran, J. and Fingleton, B. (2017) US Metropolitan Area Resilience: Insights from Dynamic Spatial Panel Estimation.
Environment and Planning A, 50, 111-132. https://doi.org/10.1177/0308518X17736067

O] xIme, sk, 2=5pfh. b EZE WA G PN E ——2 T RG R A ] B 2R, 2021():
12-32+204.

[10] #k=Zefh, WAt 2O RS SIRTE I WAL, 2023, 49(9): 4-18
https://doi.org/10.16538/j.cnki.jfe.20230617.401

[11] & W@ PAZEEIME: NATEKRE A ARG EAEI]. BEiE 5, 2021(6): 51-65+152.
[12] FkSCiE. o E R R T S A ERR A AT & SR B[], [ BRI TE MLk, 2016, 31(5): 1-6.
[13] LR, FETE A& N KRGS RIS Bt 77 vk S R 3], 3T & 7%, 2018, 25(10): 1-3.

[14] ZHESE BRI IEHE N LRA N —— @ L E IR R R AL T AR FEARI]. ARBIE,
2020(23): 18-21.

>

B
2

DOI: 10.12677/0rf.2023.136685 6998 LB SRR 2


https://doi.org/10.12677/orf.2023.136685
https://doi.org/10.1146/annurev.es.04.110173.000245
https://doi.org/10.5751/ES-00650-090205
https://doi.org/10.1146/annurev.ecolsys.31.1.425
https://doi.org/10.1080/00343404.2014.959481
https://doi.org/10.1093/jeg/lbu015
https://doi.org/10.1080/17421772.2016.1129435
https://doi.org/10.1007/s00168-017-0822-9
https://doi.org/10.1177/0308518X17736067
https://doi.org/10.16538/j.cnki.jfe.20230617.401

	山东省城市经济韧性实证研究
	——基于TOPSIS-AISM模型
	摘  要
	关键词
	Empirical Study on Urban Economic Resilience in Shandong Province
	—Based on the TOPSIS-AISM Model
	Abstract
	Keywords
	1. 引言
	2. 城市韧性与城市经济韧性
	2.1. 城市韧性
	2.2. 城市经济韧性

	3. 指标选取与研究方法
	3.1. 指标选取与数据处理
	指标选取

	3.2. 数据来源

	4. 模型建立
	4.1. TOPSIS模型
	4.1.1. 计算正、负理想解(d+、d−)
	4.1.2. 计算相对贴近度

	4.2. AISM模型
	4.2.1. 依据偏序规则得出关系矩阵
	4.2.2. 建立可达矩阵
	4.2.3. 运算骨架矩阵
	4.2.4. 层级抽取

	4.3. TOPSIS-AISM模型

	5. 实证分析
	5.1. TOPSIS求解
	5.2. AISM求解
	5.2.1. 计算关系矩阵A与建立可达矩阵R
	5.2.2. 计算并绘制UP型有向拓扑图与DOWN型有向拓扑图


	6. 结语
	参考文献

