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Abstract

As a result of the overall improvement in national economic functioning as one of the areas with
the highest economic level in the Yangtze River Delta, scientific forecasting of regional demand for
logistics in the Yangtze River Delta is helpful for capturing the future development and change of
the logistics industry and serves as an essential reference point for government departments in
formulating regional economic development policies to enhance regional economic vitality. Six
typical indicators are chosen here as multiple regressors from four dimensions of macroeconom-
ics, the openness to the outside world, the level of population development and people’s standard
of living, and the degree of correlation between each indicator and the logistic demand of the
Yangtze River Delta are analyzed by grey correlation analysis method. Both the exponential
smoothing regression model and the gray regression model are used to predict the logistics de-
mand of the Yangtze River Delta. The prediction accuracy analysis shows that the exponential
smooth-regression model is better than the gray-regression model in MAPE, MSE, and MAE, and
the effect of the exponential smooth-regression model is better than the gray-regression model,
which is more appropriate for short- and medium-term forecasting of Yangtze River Delta logistics
demand. Based on the forecast results, the average rate of growth of logistics demand in the Yangtze
River Delta over the next 5 years is approximately 2.2%. Taken together with the results of the
forecasts, the paper advances some management suggestions to promote the high-quality devel-
opment of the Yangtze River Delta’s regional economy and logistics industry.
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Table 1. Indicators of factors influencing logistics demand
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3.2. IEtREURE

AR 2006~2022 4 ( LilgWAIHEE) (ZBAESIHFEE) GIFEgitaE) Wia gt
A, R E] 2005~2021 SR =AM =4 — W EE UEET, AL, ERAS A SRS L
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Table 2. Statistics on indicators of logistics demand and influencing factors in the Yangtze River Delta, 2005~2021

%% 2. 2005~2021 FK=AMRE KR R E RIGirG i HE

A Y1/ 750 XMLt X227t X3Me.FE T X4Ti N X517 A\ X6/7%
2005 374,970 46,023 18,996 11,655,237 20,589 388,231 44,388
2006 411,985 53,643 22,290 15,144,661 20,802 424,815 49,537
2007 458,611 65,449 27,879 19,284,937 21,060 474,421 56,012
2008 577,493 76,285 32,827 23,161,600 21,251 565,861 62,963
2009 585,868 83,913 37,486 20,343,174 21,427 576,022 68,857
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2010 668,250 99,949 44,676 27,789,335 21,576 627,697 76,657
2011 76,0045 116,989 52,690 34,081,331 21,917 678,613 88,360
2012 829,197 127,732 59,118 35,182,652 22,191 730,955 97,758
2013 830,209 140,472 67,169 38,152,168 22,455 550,245 109,035
2014 928,182 152,643 74,637 40,442,477 22,635 444,885 118,921
2015 849,354 165,482 84,031 220,512,431 22,769 372,936 126,430
2016 883,907 180,800 95,565 226,468,231 22,954 342,972 136,441
2017 976,763 200,874 107,624 261,427,433 23,117 325,529 147,799
2018 1,029,933 221,233 120,480 291,424,814 23,271 308,556 160,861
2019 1,047,297 235,952 131,574 315,265,957 23,417 307,887 174,765
2020 1,101,976 244,522 138,057 346,253,662 23,539 190,170 179,922
2021 1,191,028 276,054 153,635 424,902,397 23,648 156,773 198,622

3.3. BT RE&EXBKIHTARWE RS

T S 4R bR B TUE A B A3, SR FMIME X 2005~2021 4K = W0 7 R A i AR R 2K 4
PR EAE AT o R AN AR B, DLORAIE U4 22 50 2 5 R e R 3R R B O — 30 FERXT 6 ANV (X1,
X2, X3, X4, X5, X6), AN 2005~2021 4 17 Wi 247 K (0 R BREE 73 b, I HLLL YL AR BEFRA1, 15T 6
MFRFAS Y1 BRKERECR, KGR ITR, 2FR 5 050, 456 RBERIOHE AT
9 2005~2021 FAF= A H X1, S8 =2 A= Bl X2, B DA X3, FAEAND X4, iREKIERE X5,
JE BRI ATSCECURON X6 5P K & Y1 AR (ORI RN & 1 pfos .
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Figure 1. Gray correlation coefficients of influencing factors
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Table 3. Gray correlation of impact factor indicators

* 3. HMEREFREXKE

PN T RIS H4
JE RN AT SCRCYRN X6/t 0.976 1
R RIEE X5 N 0.947 2
WAEND X4ITH A 0.942 3
AP RVE XMt 0.942 4
BB =l A = Bl X2/MZ ot 0.909 5
HEH LR X323 7t 0.746 6

4. K=AURERKETM
4.1. ZuEFER

JERE IR TR € R T (GRA)VES H T B S AN S K 2 F8 R X1, X2, X3, X4, X5, X6 5#ik
%Xiwﬁm&ﬂﬁﬂa&a@%o ALK 7S AN S R R R bR E N BIA R FaaNZ ool A2, @K =AY
MR Z e EAVIGERETL, ISR R 4 FiR.

Table 4. Table of coefficients for multiple linear regression analysis

4 ZREMEEAS TR

AP E i B t p VIF
X1 9.081 2.661 0.024" 2082.038
X2 -5.947 -1.321 0.216 1326.308
X3 -0.001 -2.786 0.019" 36.184
X4 24.113 0.446 0.665 103.399
X5 0.037 0.333 0.746 11.327
X6 -1.801 -0.341 0.74 2339.014
R? 0.995

I R? 0.992
F F(6,10) = 353.678, p = 0.000
D-W {H 2.957

“p < 0.05, "p<0.01.

M TR, K XL, X2, X3, X4, X5, X6{EANEZR, MK Y1 AVENEAREHATE&ME R T 54T,
M ERFTLLEH, BRI ARy
Y1=-357160.972+9.081x X1—5.947 x X2 — 0.001x X3+ 24.113x X4+ 0.037x X5-1.801x X6  (22)
R R2 M9 0.995, EWk#HE X1, X2, X3, X4, X5, X6 A LL#ERE Y1 (1) 99.5%35 1k JF K, % 0%k
RO RAR B A SO IR AR 2 o (RS2 |5 AR B 1 6 3 PR B 0 79K T 0.05, HLBEAY A VIF (35K T 10,
SN N EREE AT AL ACI =] EIR Rk P a A A
N R 22 TG [ A A7 LE I L 2R 1 ) S HIOZ 5 [ VA FA) A 3 i0snt B AR B AT OO, JE I [ ) A

DOI: 10.12677/0rf.2023.134403 4032 BE 51


https://doi.org/10.12677/orf.2023.134403

UM, i

RZ L stepwise 15 H IR HA BE MR EAE, ¥ X1, X2, X3, X4, X5, X6 ENEHLE, Mk Y1
VENRAR AT I B AT, AL RNEE 5 Fon, BE&ER T X4 —3% L TERAF, X4 1lEH R 3
189 241.929 (t = 22.438, p = 0.000 < 0.01), FEIkZE X4 &% Y1 774 8 K IE FE % R . R? = 0.971 &k
F X4 T LURRE Y1 10 97. 1%L IR . 5% R? = 0.969, Ui ARIAYAERTFLE, VIF = 1 /T 10 HiBiz
A EHJE Y B T L2k, i BB ALE IS F RS (F = 503.466, p = 0.000 < 0.05), 1 AL 2.

Table 5. Table of coefficients of results of stepwise regression analysis
F2 5. BLEIADHERRZRE

R 24 B t p VIF
50 —4593710.345 -19.111 0.000” -
X4 241.929 22.438 0.000™ 1
R? 0.971

% R? 0.969
F F(1,15) = 503.466, p = 0.000
D-W {8 1.29

“p < 0.05, "p<0.01.

HH UL S — e P R B
Y1=-4593710.345 + 241929 x X4 (23)
42. BTETN
42.1. BTERMN
Wit GRA DL Z s lal AL T, X AN X4 #57 GM(L,1) K BRI HEAT TN . 402 6 PR
U6 7 5 2% LA 28 Ab TR VS I X [7][0.895,1.118] Y, 7k JEL 4R 187 413 it 2% LU AG: 56 & # 2 GMI(L, 1) 7Y
[14].

Table 6. Gray GM(1,1) model level ratios
6. R GM(LRBIR LA

Fr5 JR 46 B FLLLE A Frs JR 46 {H FLbfE 2
2005 20589.4 - 2013 22454.87 0.988
2006 20801.57 0.99 2014 22635.15 0.992
2007 21059.61 0.988 2015 22768.7 0.994
2008 21250.53 0.991 2016 22953.84 0.992
2009 21427.05 0.992 2017 23116.78 0.993
2010 215755 0.993 2018 23270.58 0.993
2011 21916.52 0.984 2019 23417.43 0.994
2012 22191.31 0.988 2020 23538.62 0.995
— 2021 23647.83 0.995

R AR J il i e /N ik ISR 18 K R 28 a. IREOVER & us 3B E AR5 L CEA/NRZE
MER p HUWNZE 7 AT .
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Table 7. GM(1,1) modeling results
2 7. GM(L,1)#ERMEER

KIEF % a KEAEHE u JERZEH CH MREMER p A
-0.0087 20671.8907 0.0140 1.000

M EF TR, G2 C 1 0.014 < 0.35, /MEZEMZE p 4 1.000 < 1.0, Z54% 8, WAL H
SEFEFRFEHIWTZ GM(L,1) 2K (R RS B AR 4

Table 8. GM(1,1) model accuracy determination index table
Fz 8. GM(1, 1)1 BIE E HI E fatrdk

RN JREZEL C INRZERER p Y
I C<0.35 p >0.95
ik C<05 p>0.8
HAREH C<0.65 p>0.7
NEHE C>0.65 p<0.7

K kS H a MNAKLD)HRE, 1
O (t+1) = (x¥ (1) +2376079.4)e* " —2376079.4 (24)

PR AT BB0A IR AT 45 2005~2021 AR AR A X4 UAE M 2 Fios.

i — JEI{E
24000 1 oo TR

23500

< 23000

Ji

< 22500

MANFIX4

22000

:.\‘7 -
}IEEZIEOO—

i3

21000

20500

2004 2006 2008 2010 2012 2014 2016 2018 2020 2022

P

Figure 2. 2005~2021 resident population raw vs. GM(1,1) com-
parison of projected values

2.2005~2021 EE AORBES GM(L,1)FNESTEE
MEA B 4E AT 0, GM(L,1) K B R T o 43 N 11 X4 (K900 A48 5 TR AR 8 i A X 5 254 e K ME.
0.009 < 0.1, “FIAEXTIRZ(EN 4.39%, 2wz K{E 0.007 < 0.1, EMERIA B .
GM(1,1) Kt B Tl 2022~2026 45 AF N H X4 TIE Wi 9 Fiw.

Table 9. GM(1,1) model X4 projections for 2022~2026
& 9. 2022~2026 4 GM(L,1)1EE! X4 FUM{E

Ay 2022 2023 2024 2025 2026
TIAE X415 N 24079.25 24290.21 24503.01 24717.67 24934.21
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422. HTEEERFETN

FRECF I VEE T8 T BT B T EE A8 17 SO T 10~20 N2, B B AR E
N X4 T 2 JAERE (913518 20695.485 1F TR 2T E VI GG E . 11 &% alpha fE/ T 0~1 Z[H],
N T IREEA A SOR, P8 A% alpha fEIEHL T 0.05~0.95 4t 11 M, FFEERF 11 NP8 &% alpha 14
53 I F = R R A 2 AT T 33 AR, e HY 33 4L RMSE {f B/ — 44 24wy i ke 451
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IS ER Nt 2
1500
—— — P
—e— TUCEE
—— =R
1000 4 of"
o
[Sa)
[7p]
=
[a=
500 -
\.
—,
—
—
e y——A——4—,
. - 8 o o
0 , : S \“\I o op\.l 2 @ ,
0.0 0.2 0.4 0.6 0.8 1.0
alphaff

Figure 3. Test results of exponential smoothing parameter selection
B 3. s TS BUARRNRER

s 3 s, MRS RE I MVIURE N 20695.485, alpha {EA 0.800, VI KA P, ICAT
RMSE {5 98.436. MW NAATHKIT TRILIIBESH, FFALSHRATR A NS 2] B A2 & X4
HAE. MEES R TR ZE N 3.01%5 KAAX R 209 0.0094 < 0.1, Ui BIZAR RV 5 RORUF
LA F 4R A4S 21 2005~2021 AFEHAE N X4 S E WA 4 Fios.
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Figure 4. Comparison of raw and index-smoothed projections of
resident population in 2005~2021

[& 4. 2005~2021 B{E A ARBESKRHFETUNESTEE
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15 FFB I 1 7 2022~2026 4E 5 4E N 1T X4 FME 4n 10 fis.

Table 10. Exponential smoothing model X4 Forecasts, 2022~2026
= 10. 2022~2026 G5 ¥ FRHRE X4 FHUM{E

Ay 2022 2023 2024 2025 2026
X4 FE N 23765.23 23881.70 23998.16 24114.63 24231.09

4.3. BEETN

431 ATERE - BYAFN

¥ GM(L,1) K (s ) [ AR i X4 TR 77 N — o2 M RNA B A X (23) Xt 2022~2026 4K = £
VIt i SR A BT T, FESIN GM(L L) BRI RAR & Y1 BEAT S — TR X R, T4 SR an sk 11
Fiias, K - BIAEEA(GM(L,1)- el VAR AR ks LA T 52— 1) GM(L, 1) BB AP AR R 224 5.24%.

Table 11. GM (1,1)-regression model predictions
R 11. GM(1,1)-El)I & R Fm{E

N CMADRE REZRRRE
WA R H WA R M
1 2005 374,970 374,970 0.00% 387462.6 3.33%
2 2006 411,985 489452.365 18.80% 472,933 14.79%
3 2007 458,611 528960.749 15.34% 517320.4 12.80%
4 2008 577,493 569397.982 1.40% 562096.9 2.67%
5 2009 585,868 610785.902 4.25% 607265.5 3.65%
6 2010 668,250 653146.859 2.26% 652829.7 2.31%
7 2011 760,045 696503.729 8.36% 698793.3 8.06%
8 2012 829,197 740879.927 10.65% 745159.2 10.14%
9 2013 830,209 786299.417 5.29% 791931.6 4.61%
10 2014 928,182 832786.726 10.28% 839113.8 9.60%
11 2015 849,354 880366.961 3.65% 886709.2 4.40%
12 2016 883,907 929065.815 5.11% 934721.7 5.75%
13 2017 976,763 978909.588 0.22% 983154.7 0.65%
14 2018 1,029,933 1029925.196 0.00% 1032012 0.20%
15 2019 1,047,297 1082140.191 3.33% 1081297.6 3.25%
16 2020 1,101,976 1135582.768 3.05% 1131014.7 2.64%
17 2021 1,191,028 1190281.79 0.06% 1181167.3 0.83%
ot A HEAT B B HR B HixHR
18 2022 1246266.796 1231759.496
19 2023 1303568.018 1282794.66
20 2024 1362216.403 1334277.152
21 2025 1422243.621 1386210.599
22 2026 1483682.089 1438599.114
SERIR R 2 5.42% 5.27%

|
>
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432. ATEHERTE - EETN

WP B E A B AR & X4 TME T N — o8t AR A 30(23), 1531 2022~2026 4K = MYt ¥
KB, I 5 NJBHCE IR (W) 4A1H  393477.500, alpha 1By 0.500, ~FHE 255 H — VFHh)xf R4 & Y1
HEAT B — T B ZH, P AP - BB TR e 12 Fros, FeECEH - B R LT

AR TE

T H

=HN

SFEIFEST IR ZEA 4.99%.

Table 12. Exponential smoothing-regression model predictions
*® 12, BHTAE - EVARETHUIE

o e A ”%ﬁ¥%ﬁ@ - %ﬁ?W—EEﬁQ‘
EPNE RV FHR 1R 72 A Hed FER 1R 72
1 2005 374,970 393477.5 4.94% 413127.6 10.18%
2 2006 411,985 374,970 8.99% 372063.6 9.69%
3 2007 458,611 407358.125 11.18% 462404.5 0.83%
4 2008 577,493 463237.875 19.79% 550790.3 4.62%
5 2009 585,868 594933.094 1.55% 596503.3 1.82%
6 2010 668,250 631871.875 5.44% 635,240 4.94%
7 2011 760,045 711987.602 6.32% 665,372 12.46%
8 2012 829,197 812877.133 1.97% 773401.8 6.73%
9 2013 830,209 894043.482 7.69% 842573.4 1.49%
10 2014 928,182 899135.449 3.13% 904120.9 2.59%
11 2015 849,354 981149.829 15.52% 934544.6 10.03%
12 2016 883,907 909583.466 2.91% 954077.3 7.94%
13 2017 976,763 911187.509 6.71% 1001321.4 2.51%
14 2018 1,029,933 997624.393 3.14% 1039510.4 0.93%
15 2019 1,047,297 1067188.265 1.90% 1074586.9 2.61%
16 2020 1,101,976 1092629.417 0.85% 1108213.4 0.57%
17 2021 1,191,028 1142335.601 4.09% 1133065.8 4.87%
XEARR LA HEAT T T A FAXS IR Tt A FAX IR
18 2022 1233724.247 1155788.7
19 2023 1288593.593 1183964.7
20 2024 1343462.939 1212140.7
21 2025 1398332.286 1240316.8
22 2026 1453201.632 1268492.5
PSR ZE 6.24% 4.99%

4.4. EEDH

N T SRR ARG B, 35 HOORS P A AR A K = A IR R AT O, SCE @ GM(L,1)
BECTI AL, Kt - AR (GM(L,L)- AL . Fa 8P - BEREASN K = AP R K
SHHATHN, HoK 2005~2021 4 WG 5 SR AR EHET LR, 23 5l WP 4850 43 F iR 22 (MAPE) . #4175 4R
R 22 (MSE) FISF- 2 246565 1% 22 (MAE) =77 T VPN = M 75 =K 2 TR FE VIR IR, FSRE v e 13

KA |

Fs o

DOI: 10.12677/0rf.2023.134403

4037

|
>

% M

®


https://doi.org/10.12677/orf.2023.134403

UM, i

Table 13. Precision analysis error value

*® 13 BENMMRER

GM(1,1) fe¥CrE YR EIVE L FeECFIE - AR
MAPE 5.42% 6.24% 5.27% 4.99%
MAE 37330.51253 44530.50924 36855.27059 36476.49412
RMSE 48555.77387 55583.03305 45102.40845 45049.12915
11— YI-JEURME — Y;—Bf’iizﬁ{aﬁ .
—_— ] —_ iy 3173 b
1200000 - GM(1. 1) TR 1200000 TR TE
% 1000000 é 1000000 —
~ ~
i) I
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B B
K |
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Figure 5. Comparison of predicted and original values of four types of models
5. MARBTNES RIGEXEE

X 13 5] 5 4T arAS: WA SR T GM(L, 1) B AL S 4R HCT M A2 1 T kG
[E, TEFILENEE 5y HiR 2 (MAPE) 2 [ =1 E 856 GM(L, 1) BEAY 5 H8 45 =] A A5 B R R FE 4 TR 3 ) 1
2.77%71 20.03%, [Bl VARG T 4RHCF AR FE R THEOR,  HARECTIE - [BIARIAYE MAPE, MSE.
MAE = /M B F8 b5 2 A0 T o Ath = SR K = A It 75 SR 1) 00000 S 5 st

AT b 38 HOAS B8 B v AR T — DA B ALV K = M0 i SR S PR, A48 ¥0riE - [
AR RST &5 e 14 Frow, ARSI 45 SR o ARk 2023~2026 A = A IX S 0I5 R S a4k RF
15 22%4 4, PV RESGEBO N, ALK = AP 7 SR & % 0 T A A R B S PR &
15 o
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Table 14. Logistics demand in Yangtze River Delta, 2022~2026
= 14.2022~2026 FR=ARERE

A 2022 2023 2024 2025 2026
K= AR RS E 1155788.7 1183964.7 1212140.7 1240316.8 1268492.5
AR —2.96% 2.44% 2.38% 2.32% 2.27%
5. &
5.1. BUREIN

SiE MK = MAET R RO B T DR T SR BN 7T, D G e K = A A5 5 s
BERARE, SCERELUT = A

1) FIEHESA R B = A XA K R AR s

TEYAT SR AT KB I BA L, BRI RS RN, K=MK TR IE 45 ke i) 2
KB JHE, AR DX S M AT R AR R SR XS A B R SRR B EBEAE BT BUR R 7R 7
AT ENAETIES, SERK ARG RTIME, JF46K =AW RBRGE E N5 T
B, AERRIK = X IR RS B R, 8 G DX S B At 8t 1A P 7 SRS D T = A R U
TRZ . A X IR S5 b 4h 5 75 SRk DL SR 5 3 AP [15]

2) FRALK =MD — A R 2

M 2005 FEF] 2021 4, K=MXBMRIEEEK T2 3 5, HEWMKEL) 7.74%, PURBVRTE
SR K = MR — R BRI T, EERIE: R X A0 N 4 7 55 A 2 . SR
BATRCEAE, K= M X — AP R TS 7 T . 0 M DX BURF R [R] 2 2 5 S0 = A
Yrim — A R R LR, DI — A R R DT 1) B 1) K = A DX P9 0 A % PR ISR AN S B
FEJET_Ex Pl e I fe g OR b, 3 D HEEYD RS B R RFRER I, H MK = M — o3
WIS G, ST ARRE 2 (RIER S B2 4. PARIELT.

3) KRIFK=H G60 R AA LA

Wk B BT A 56 AR AL SR INME, 578 B R, o ) — A 32 B Rl A2 = 4
WHRIAE BRSBTS, DREARCFTNA . X —EFEE LS T3 X i R . K=
G60 FHFE R IFE K = A — b R e [ SR s (1 S BV 5 22—, 7 o) I3 e =48 — T AL/ E I
N = FPDRNA W, 77 BOM AT AT 4 K IEK =R G60 BHIERIAA L, kit =13 G60
BHIE RS 3 55 § IR B AR CIF RN, $& XA =t e .

5.2. fIFISRE

W TS R T5 THIAS SR 2 TR HOT I - (Bl (0 = A 3t 7 SR PN SRk 17 [ A T K =4
PRI 22 o XA G X I 5 SR S0 DR 2R — R AN [A] (1 3g 5 7 AR R 2, A
0 5 DA B U P 24 P e UL AR AR R oA 22 e LA A 7 d i TR ¥R, 2 00 IX I 7 5K 1)
T 22 2R ) R — B EAT T, AFAE—EJRIRYE, JF H A5 BT R AR 2R TR A=
MR BESARY, R EORE MR I 254 REAS BI RO RS I TN ZE 3 ACHIE T MR a6 Bt B b i SiEb
TEOLH A, A5 4122 T (8] U515 RE DX SR A 75 SR M [R] 3R SEBIL 1 08 8 50T A 28 5 A € Tt A R ks P
$&Tt, IS T RIUFRITINE L .

WHTC R RE T XA R A R, (BAEDY T BR 2 s lml ) rh 2 SRR MR T30, I (]
S BRI R R A RCR, WAIER TORE R R, RRE 7 EEmRIR . AR R

DOI: 10.12677/0rf.2023.134403 4039 BE 51


https://doi.org/10.12677/orf.2023.134403

UM, i

FOR IR TR R B 2 Soma AR A AT SR TR 2 Bk, Rt — D IR R TS
E&WmE

g RS T 2% EE SRR I H (s202108002)

SE K

(1]
[2]
(3]

(4]

(5]

(6]
(7]
(8]
9]
[10]

[11]
[12]
[13]

[14]

[15]

TR, WS, BT, XA SR BT R LR []. AR FE RS SR (B AR R AR), 2001(3): 24-28.
T, ESBR. XA KT R R BT FE[]. BT, 2009(2): 76-77.

BASCHE, BTN, BT 2T BP MM SRR AR A XA SR A I TIONN[I]. MIdEEAR, 2020,
39(12): 49-56+66.

KM, mARKEAA T REA TR E K2 A—RET GM(L, N)KEHRY]. 28 5%,
2022(10): 174-179.

T, PR, FREROE. TSGR T O A Bk 1 AR G £ I 4 () kB B s LI [I). THEEHLN A, 2012,
32(10): 2948-2951+2962.

JASCAS, #ER, BEW. E TR T8 X s s [I]. YRR, 2014, 37(10): 142-145.

T 2% Big BRI T—— U RE B[], PhimttiR, 2015, 34(22): 130-132+136.

TROH. Bk B S B TN R R R T L [D]: [t 22 A 0], dba: AL Rissil k2, 2016.

BER. ILTEE TR F R BUMD]: [t 22408, KJE: 75k, 2016

Lol FEMEE, BT XA SRR 0 X7 5 R PCR FNBE 5t —— DAL 9% A FI[]. K se i (hafl
2£hR), 2021, 31(4): 124-132+160.

ZR0HE, MR BT K G ENABETY AR 7 S A BRI T SR BT B N[I). A R R IE RN, 2022, 39(5): 166-174.
TR, BRI, EA, & SRS E TN R LR []]. PHEFRER T, 2022, 66(10): 18-26.

FEE, R, BReAE. BT 3 A0 AR DX IR R R T A B A S THIE T —— AR R T N BII].
R IT.281Z, 2018, 24(2): 68-76.

SO, BRFES, AR, % BT RERFERHEKRAKETN]. #1b TE K222 (8 R FHAIR), 2022,
39(1): 78-83.

PINERHE. T R GE 5 )2 1) SRR X I b IR A SR E E[D: [l 24618 S0]. BT T 3K %, 2015.

>

B
2

DOI: 10.12677/0rf.2023.134403 4040 & 5B SR 2


https://doi.org/10.12677/orf.2023.134403

	基于指数平滑–回归模型及灰色–回归模型的长三角物流需求预测分析
	摘  要
	关键词
	Logistics Demand Forecasting in Yangtze River Delta Based on Exponential Smoothing-Regression Model and Grey-Regression Model
	Abstract
	Keywords
	1. 引言
	2. 研究方法
	2.1. 灰色关联分析
	2.2. 多元回归
	2.3. 指数平滑
	2.4. 灰色预测
	2.5. 预测精度评价体系

	3. 指标选取及指标数据
	3.1. 因变量与自变量指标选取
	3.2. 指标数据收集
	3.3. 基于灰色关联分析的影响因素分析

	4. 长三角物流需求量预测
	4.1. 多元回归模型
	4.2. 自变量预测
	4.2.1. 自变量灰预测
	4.2.2. 自变量指数平滑预测

	4.3. 因变量预测
	4.3.1. 因变量灰色–回归预测
	4.3.2. 因变量指数平滑–回归预测

	4.4. 精度分析

	5. 结论
	5.1. 政策建议
	5.2. 创新与展望

	基金项目
	参考文献

