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2.1 1§ -TOPSIS ;%

TR R Ta R TR A TR AR AR SR A, BB A T 5 TR FaAm R A B OC &R , MERR PF M X 42, ik
A TR 22 004 5 0 G 35 0 e o T 56 R A 2R B VR X 2T T BRARUA T (technique for
order preference by similarity to ideal solution, TOPSIS) AR 8PN E S AL TR L T BN E
AL XS G2, BELE G 75 FEASFa A 0] 1 1 ) RS ) 5 3R, THEAM B2 WL R () SE B s 00, (B A2 45 8 AR AN EE B 5 A%
FMA R, FEON AR A M

AR SORHRIA AT TOPSIS ML ARG , ISR L AR A8 1 52 d ol A & — IR ALY 25 5 I 48 50 R
BOEITEIR S — AL RS B2 0038 PP 48 A A RCEE | W00 2R 47 1F ) {4 38, 4 S AL 6 B o 38 i
TOPSIS 4 & IE ARG " S5 ARG o, AN

vt = {max v; lj= 1,2,---,n} ={vf vl ),

I<ism

v = {mm vy lj = 1’2’""”} ={v,,v,, 0, },

o, SR @ DV IEARTESR J AR BT IBGEAN SR AR K s m AR AR B n W IEH 5 S8 AR SR L a
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TE AT LI AR T S D L A3 2 — IR 5 DI A R g el L, 38 ik D (0 S IR BE AR RY , 8 2 A %
GEARPRIA A SCICRERE , R HE 2 D RGEM UMH K B SCHE I K

THRLZR A 7 S AR 2 — e e hia b 8] (4 K 0 S Ik 2 K

m’_inmkin| y; (k) —x,(k) | +pm?xm]§lX| y(k) = 2,(k) |
r(yj(k>,xi(lﬁ))= i

’

Ly, (k) —x,(k) | +pmlaxmkax| yi(k) — (k) |
ey, (k) S i SR PPN AR B5 751 52, (B) Ik S — IR TaAR 51 50 S HEREL R p=0. 5,
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3.1 WWFREABHRREL IS S —EE R RS

2012—2021 4F 1 R4 1 SUE L A & — WAL PEAN SR bR Bcdis 70 sk 2.3 Fs

A S ARAS T B A LU 7R A SR A A S — RGN AR PR AR, 25 2R A3 4 TR .

i TOPSIS #3153 2012—2021 ARARAF A1 ZR 4 R SR E L 5 U7 SR HEIEJE D, Ak & — 14
WG T ATT R D, | AF8 —FH WL G PR IR R S5 RN S P 3R S5m0 Il 2R 48 i 51 JaE
WA S —RAE SR IR BT A R, "B R R —E BRI

&2 2012—2021 F I FA BB RBAUIEIREE

Wy VWAL Yy TIN Y/ TG Y /Aot Ys/ALt Yo/ (L vkm ) Yo/ FALIG Yg/% Yo/ Yo /ALIG Yy /ALFETE

2012 42 957.31 9 684.87 5.26 26343.11 3.30 10 991. 19 17. 63 50.2  114.97 15.79 2 455.45
2013 47 344.33 9 733.39 5.71  29796.08 3.44 10 260. 88 20.27 50.2 129. 39 17.70 2 671.59
2014 50 774.84 9 789.43 6.06 33178.56 2.61 8 176.90 22.52 47.1 126. 83 19.71 2771.12
2015 55288.79 9 847.00 6.51 37320.02 2.58 8334.15 25.57 47.3 120. 98 21.56 2 417.49
2016 58 762.46 9 973.00 2.47 41350.93 2.82 8 795.52 28.37 45.8 119.09 23.48 2342.07
2017 63 012.10 10033.00 2.69 44035.84 3.23 9 622.25 31.25 48.5 112. 67 25.53 2 630.57
2018 66 648.87 10077.00 2.92 48 434.98 3.49 9 959. 88 34.17 58.8 102.51 27.48 2 923.91
2019 70 540.48 10 106.00 3.16 55232.15 3.05 10 076. 31 37.25 68.2 93.58 29.25 2 962. 85
2020 72798.17 10165.00 3.29 64 258.40 3.09 10 340. 63 38.98 66. 4 98. 06 29.25 3 184.47

2021 83 095.90 10170.00 3.57 72255.34 3.33 12 002. 14 43.88 65.7 103. 38 33.71 4 538.69
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&3 2012—2021 FLFREW L — kL iEREE

R X/GE N Xo/% Xy/% X ALIE Xs/%  X/MLG Xo/%  Xg/TT Xg/TIAN Xy/km X\ /AL0C X /T3

2012 44 347.61 0.42 9.40 4059.43 2.58 1316.60 2.43 47.34 119.90 244 586.00 891.69 1 364.10
2013 48 673. 11 0.42 9.40 4559.95 2.52 1489.00 2.42 48.97 120.00 252 785.20 981.12  1465.10
2014 51 932.94 0.44 9.20 50206.83 2.46 1672.70 2.30 50. 00 118.50 559 514.30 1213.66 1 523.90
2015 56 204.93 0.48 8.90 5529.33 2.44 2105.50 2.27 51.90 116.80 263 447.00 1458.64 1625.70
2016 59 239.34 0.59 8.20 5860.18 2.44 2242.50 2.26 54.30 121.00 265 719.80 1 164.99 2 366.50
2017 66 993. 20 0.61 7.70 6098.63 2.43 2289.30 2.23 58.50 128.30 270 590.00 1 887.64 2588.74
2018 66 284. 31 0.61 7.40 6485.40 2.43 2728.10 2.20 60. 80 136.80 275 641.60 4 180.35 2 884.81
2019 69 900. 89 0.62 7.30 6526.71 2.38 2784.70 2.17 63. 00 138.30 280 324.54 6504.59 3186.10
2020 71 824.94 0.63 7.40 6559.93 2.33 2491.20 2.16 64.70 122.70 286 814.00 8 193.79 3 445.60

2021 81 726.99 0.64 7.40 7284.46 2.26 3454.30 2.05 67. 40 124.20 288 143.00 1644.80 3863.71

F4 LFREW S —EUERNERRE LSRN E

ity X X, X3 Xy Xs Xe X; Xg Xy X1 X X

AN 0.0729 0.0543 0.0837 0.0692 0.1284 0.1065 0.0794 0.0546 0.0996 0.0653 0.1126 0.0735

*E 1:/?“ Yl YZ Y3 Y4 YS Y6 Y7 Y8 Y9 Y] 0 Yl 1

AN 0.0728 0.0743 0.1168 0.0895 0.0752 0.0797 0.0760 0.1359 0.0708 0.0708 0.1382

x5 BRERBULMES —FHESITENIEH

gy 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

D,; 0.338 0.395 0.346 0.361 0.260 0.343 0.472 0.536 0.577 0.663

D,; 0.328 0.335 0.327 0.327 0.349 0.402 0.524 0.613 0.619 0.651

B IR B SULE M AR & — AL B9 55 WA 48 Bt A7 PR Ab 2], 735105809 In D il In D, %
THHATUVERS . In D, FlIn D, RARERRA, TN IR P L —Br B 2250 P AT ADF K,
FUNE AT AT bR SS o X In D), Ml In D, ; P84T ARG, B 8 PER IR 25 2R p 29/ F 0. 05, |
In D ; Flln D, ; Fp3¥ 0 —Br e e s . ARG DR AG IR 45 2 nl A0« By ST b 04 4 e AE — e R 1 e it
YRS — KR I S — A A o fie i g S Ml A K I RV A

R RMG IR #2275 (Engle-Granger , E-G) PiE35 34T In D ; Ml In D, PR ER, U In D, ; 4 A
i,In D O AR AT S 2 B, 45 21 18] U3 5 7

In D, =-0.151+0.867In D, +¢, .

Xt e, #EAT ADF K, 45 R R AR SHECH S%HIKF T, 582% &, BURIRES R 1=—-1. 085<-0. 913 4
¢ J B, W &, 9 FARISTRIP51 ,In D, Al In D, AAAEME G 2

2012—2021 4 11 AR 4 7 B2 U d ol Ak & — AR R AEAE R PR B G R 3 S — IR AL iy ol 3 R 8k
TE, YR & — PR 7 B il A AT B 8 E A A 3K S — AR P4 BT LA 07 R B e 1
KRR 0. 867 ANEAA . SEBLILAR A 7Y B RE ML 5 90 S — AL A Bl IR 8, AR & — i A it
i KR S — ALK VR B LR A 2807 A SR A BB AR , PRI AL el B A, 48 i A 3R A7k 1
Figk & — ALK
3.2 WiFxEmERBLIES —EENBSHEAES T

A 2012-2021 AE IR B S-S0 S — AL & B C RS PhiR s B T MRS Bl D,
SRR 6 R,
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FO6 20122021 FIWFEABARBESH S — KL C.TFD

o C T D UHAESL MEUERE || ER C r D DMRES MG U
2012 0.480 0.106 0.226 3 w2 A 2017 0.998 0.224 0.473 5 ilfs
2013 0.578 0.186 0.328 4 U FR 2018 0.997 0.566 0.751 8 g Bl
2014 0.409 0.115 0.216 3 o 3E R 3 2019 0.992 0.778 0.879 9 R4 Py
2015 0.381 0.133 0.225 3 T 4 2020 0.998 0.837 0.914 10 0%
2016 0.639 0.043 0.166 2 7 5 2 2021 1.000 0.990 0.995 10 e By

13 6 F1:2012—2021 4F 1L 7R 4 By S U AR & —RABIRI Y € 1h 0. 480 1§22 1. 000, — & & ¥
KN K AR AR o B SUTE L A & — A I K FEARAE R R Dy i Je DI REAS kSR AN TR], (HAE 2
T F bR At 2 B4 07 A L ), R R AR e i B R L ARG G &R

2012—2021 4F 11 7R 48 R SR a3 & — AL ] ORE 5 bl A B S R AL AL B b 5 BT )5 R R
BT R A AN A S R S B A R R AR . 2012—2013 4F T Y D SO, MRS PR AR
HhBE SR IR R S R B 2R 4 5 2013—2016 4F 1Y D /N, 2016 4F —F fl S MR RE R R, 45 G
5 ALHD 30 S —IRAL B 255 PPAN 48 KR AD B2 T, TR S L A £ 5 SRR SR KA 2013 AETT IR ), F
2016 4RI/, 04 0. 260, 3 KV 5 1) K TSR0 8 Mk X Ik & — PR AR — 2 19 5 w1
2016—2021 4 [ AR 4 i S ML A & — RS BRI AR B REBR A 8, 3519 D A 0. 166 3§ 2 0. 995,
PR A RS o Bl S — (R RE AR A A, 0 B ST (9 UR A PE TSR BT AN, 3 & — R4 X 7y
Ml A= TE [ 52
3.3 WHRAHRRELINE S —FUAXBEESHT

I3 LIRS R SRl 59 & — AR B OCHKEE , LALLZR A8 R StV T feh i R 1) 38 hn N 2
FRON, INRAE RS — AR PR R B A8 bn y LU o SR PP 48 b ) 22 (A R 138 R 52 it
M " AR BRI S — Al " AR bR 18] 08 5 SR EE 7533 38 B COCHR FEREL I, 25 R N3k 7 R

R WFEABRRBIE S — U ZRIERE BRI K B XK E R

ZYE R X X, X, Xy Xs Xs X5 Xy Xy X0 Xn X1
Y, 0.985 0.939 0.779 0.959 0.831 0.913 0.821 0.942 0.888 0.882 0.603 0.857
Y, 0.881 0.873 0.89% 0.891 0.961 0.84 0.948 0.912 0.961 0.973 0.59 0.774
Y; 0.71 0.706 0.847 0.712 0.802 0.681 0.811 0.731 0.766 0.762 0.613 0.645
Y, 0.87 0.839 0.705 0.845 0.748 0.917 0.741 0.838 0.791 0.79 0.599 0.917
Ys 0.881 0.885 0.878 0.884 0.923 0.937 0.919 0.905 0.929 0.916 0.611 0.79
Y 0.89 0.881 0.869 0.885 0.915 0.84 0.908 0.912 0.904 0.918 0.6 0.786
Y, 0.91 0.888 0.728 0.896 0.776 0.948 0.767 0.876 0.829 0.821 0.615 0.916
Yy 0.904 0.894 0.793 0.89 0.836 0.846 0.827 0.928 0.887 0.894 0.607 0.802
Y, 0.818 0.821 0.966 0.827 0.937 0.785 0.941 0.842 0.889 0.889 0.59 0.733

Yio 0.955 0.931 0.762 0.941 0.811 0.931 0.802 0.915 0.866 0.859 0.611 0.882
Yy 0.885 0.861 0.817 0.873 0.862 0.859 0.853 0.903 0.882 0.911 0.599 0.811

AR 7 AL AR R SE ML AR & — WA 8 B (8 DGR BE K P50y, B AR 1 3 B A i 1 98
PR 2R AT B S L 2R A R SR A L A & — PR A TR A IR 0 o R TRUM 35 1 P R 2R i 14 G
PE, 70 5 Uk & — PR RTRS S E b PO (G HR BEBCR B9 5 AN A, 20 Hr s miy LU 2R 4 1 520 aai ol A
ik & — WAL & PR OC R B CHE N %

S — ALK SRR BE BRI 5 A GABARRUCN - X, Xy Xy X5 Xy, IABSCIRIE 735 4 0. 985
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0.973.0.966.0. 961.,0. 961, X, fE—ERSE b i {UFRIE R A ATKT-, Bk & — AL BERE AT IR, A fa
FEAISC AR AS B B i, A RIS S B 543 B 45 A 22 5/ , B SO Ml AE A A T 3 A K e s 197K 5
Xyo 38R UE I 238 FE Al Bz A0 5835 , R i FTIR 55 B8 S X Ml B8 25 b X s i A SRR, a8 o T v
1 7 A PR A Sy B B e X1 14 28 5 S AN R S 5 X RS A 7 i ™ 3 R, A ™ il 7 3
TR SR IR HE AT, A SO L SRR SRR I T A ISR PR A, 2D HE SR
SR A ) BESR 5 B B U EY Y R RS2 IR S S BT B K R SKE S R, X S IR £ JE RO 22 R
AR RS , X5 BRI, 0TI i R B9 2l BE 0RO 5, o i it AR 55 ) o SR B v, 4 3l 7 5 ol A &
J AR 2 WA ZE T I, K BRI AR AT e B A1 Bl 75 5K, o) 240 18y St e ol 9 25 o 5 A E Ik & — AR A kA X
e YA H 2 S I Al B AR 55 3l FT ol b 7, A P HERE A e A8 N DT A, et XO B 3
SR 7 S UE MY A S 0, DR AL AN TR SCHE B i R 5 SR Bl R T 2 H AR 2RI OR, BT
A3 R AN B SR A, b RS AR B2 A WEsh ATl R e

I SE PR IR BE BRI 5 A ZHAEAR KN - Y, Y, Y, Y Yy KA SRHRJEE 7353 0. 985
0.973.,0.966,0.955.,0.948 . Y, Fl Y, fE—@EFEJE FAUR THIK AR TR, S — L 2Rk R4
5 1o S URIE M 1) A R Sl DXL, Yy 3 RAF AR BOR L NA ST IR, SEBUI S 55 30 7 B MR S5
BRI BN, MR & — R ; Yo SR e (o A ol AR 55 14 Yo B R, i 2 IRV 22 55 S e , 5 B 4
THI S i BB HE TR ACF 4/ NI S T B 22, S BE IR A DAL IBC B 22 5 O IR IR 4 8, sk & — 1At
TN 2014 AR TR AR, Y, o8 1 P9 AR = SR H 7 58—l i Sk o (0 Y, BRI AR 45l K
Ji& AR Rk 2 i R TR ST SR AN S iy, E— s ik £ T B0k

4 R

o3 AT IR A T SRR M R 2 — AR E] B4 58 28, AR SCRY R S o Ll A & — IRAE B0 TE A 48 A 1A
2, 3R UM BEAG 06 5 P PRS2 K (8 S IR FE ALY, 73 #7 2012—2021 47 1 AR 4 1 52t ol A3 &
— AL R G PR AR

1)2012—2021 4R 1R 4 7 S R EAL A & — PR AL TR1FE 70 R0 Db RE O 2%, 3 S — AL 0 Ry B2t el
A FE IR AR

2) WARA g BT Ml MR & — AR S i AR A A P, 3 TR AR A7 PRI I, 7 I & — 14K
PERER I RE R, T ARG PR R B 2 I T D™ E R VR B P A e R R

3) i TR L AR A R SE L AR 2 — ARG R AR 18] B4 (0 SR E , 7438 L AR 4 R SR U Ml A & —
[Ny L PSP S 3 AUR| PSS e £ Ao a3 A Al DN e S SN 1 I/AY 2 R A 4 SN [N TN
Yk 5 N3 A] SCBEHSCA FE AR B30T il A\ RO — M A 8 A B B SR R W) (R 3R 5 o B D L R A
R AR EL R AR R MOl A B FE 2 S ah A = RMER T A B R R Y
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The relationship between commercial circulation industry and
urban-rural integration in Shandong Province

ZHENG Fengli, DAI Jiamin, LIU Huaqiong "

School of Transportation and Logistics Engineering, Shandong Jiaotong University, Jinan 250357, China

Abstract ; In order to study the coupling and coordination relationship between commercial circulation industry
and urban-rural integration in Shandong Province, an evaluation index system for the commercial circulation
industry is constructed from two dimensions:; market environment and business scale, and an evaluation index
system for urban-rural integration is constructed from three dimensions; economic development, social
development, and spatial environment. The index data from Shandong Province from 2012 to 2021 are used as
samples to analyze the relationship between the commercial circulation industry and urban-rural integration in
Shandong Province. The entropy weight method is combined with the technique for order preference by similarity
to ideal solution (TOPSIS) method to calculate the index weight, determine the development index of the two,
and use the cointegration test model to verify the cointegration relationship between the two. A comprehensive
evaluation index is used to establish a coupling coordination degree model to quantitatively study the coupling
coordination relationship between the two. The correlation degree of the two indicators is analyzed through the
gray correlation degree model, and the key factors affecting the coupling coordination relationship between the
two are determined. The results show that for every 1 unit increase in the level of urban-rural integration, the
development index of the commercial circulation industry increases by 0. 867 units; from 2012 to 2021, there is
a strong coupling relationship between the commercial circulation industry and urban-rural integration in
Shandong Province, and the coupling coordination degree has been adjusted from serious imbalance to high-
quality coordination; the overall gray correlation between the commercial circulation industry and urban-rural
integration in Shandong Province is relatively high. By increasing resource input through policy tilt, financial
support and other measures, improving rural infrastructure, improving the development environment of the
commercial circulation industry, building an integrated development system of urban and rural commerce, and
promoting the benign interaction between the commercial circulation industry and urban-rural integration.

Keywords: commercial circulation industry; urban-rural integration; coupling and coordination; gray

correlation; cointegration test (VARG X E )



