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Abstract

Scientific forecasting of regional logistics demand is a fundamental task for logistics system plan-
ning and management decision-making. Taking Liaoning Province as the research object, a demand
forecasting indicator system was constructed, covering five dimensions—economic development
level, industrial structure, population and consumption level, commercial trade, and transportation
infrastructure—with a total of 14 indicators. First, the grey relational analysis method was used to
screen the influencing factors, identifying six key driving factors with a correlation degree = 0.65,
including total retail sales of consumer goods (r = 0.781), highway route length (r = 0.764), and per
capita consumption expenditure of urban residents (r = 0.716). Then, the GM(1, 1) grey prediction
model was employed to extrapolate and forecast the freight turnover of Liaoning Province from 2025
to 2027, with a posterior error ratio € = 0.427 and a small error probability P = 1.0, indicating an
excellent accuracy level. The results show that logistics demand in Liaoning Province is continuously
growing, with freight turnover expected to reach 13.982 billion ton-kilometers by 2027. The scale
of the consumer market and the accessibility of transportation infrastructure have replaced traditional
economic volume indicators as the core driving forces of logistics demand, reflecting a shift in the
logistics demand drivers in Liaoning Province from “production-oriented” to “consumption-oriented”
management engineering characteristics. The study provides a quantifiable decision-making refer-
ence framework for regional logistics resource allocation, infrastructure investment decisions, and
industrial policy formulation.
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Table 1. Demand forecast influencing factors table
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Table 2. Indicator data table
= 2. efREIEE
G Y X1 X2 X3 X4 X5 X6 X7
2015 1,179,010 20657.8 2053.7 8344.6 10259.4 4229.7 31,126 21,756
2016 1,221,120 20832.0 1841.2 7865.7 11152.2 4232.0 32,876 24,246
2017 1,291,370 22105.4 1902.3 8328.9 11874.2 4196.5 34,993 24,335
2018 1,089,800 24113.5 2020.6 9049.0 13044.0 4191.9 37,342 24,368
2019 1,145,170 25665.9 2178.0 9510.3 13977.6 4190.2 39,777 28,000
2020 1,175,210 25839.0 2284.8 9294.3 14259.9 4165.9 40,376 29,139
2021 1,288,750 28471.0 2462.1 10664.9 15344.0 4152.1 43,051 32,713
2022 1,266,670 29739.7 2598.0 10924.1 16217.5 4139.4 44,003 32,129
2023 1,330,450 31389.8 26422 11104.8 17642.9 4099.1 45,896 35,265
2024 1,374,500 32612.7 2565.7 11503.3 18543.7 4077.8 47,982 36,195
G X8 X9 X10 X11 X12 X13 X14
2015 21,557 12,057 8364.8 9,609,000 119,362 5328 827,000
2016 24,996 12,881 8597.1 8,652,000 119,688 5340 871,000
2017 25,379 13,747 8696.4 9,942,000 121,722 5543 902,000
2018 26,448 14,656 9112.8 11,443,000 122,044 6153 941,000
2019 27,355 16,108 95729 10,526,000 123,830 6141 992,000
2020 24,849 17,450 8785.9 9,446,000 129,928 6195 1,111,000
2021 28,438 19,217 94928 11,948,000 130,590 6302 1,168,000
2022 26,652 19,908 9142.2 11,875,000 130,065 6302 1,145,000
2023 29,091 21,483 9836.5 10,895,000 131,361 6302 1,136,000
2024 30,350 22,744 102289 10,725,000 131,484 6385 1,112,000

IR B A A e HEAT ORIR 0 M, Rt 5 R SR I SRR PR (Y A f . K E B PEE 70 M7 = 2
EIE I IR BAT AT, MBENLEI S 3 ARG, 7 A 8l i AL s, TR E & R R
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Table 3. Gray relational grade classification table

3. mRBREEFRTE

RIRFE X ] RIREEH BX
0.85 <r<1.00 i IR 3
0.65<7r<0.85 & RIEME R R
0.35<r<0.65 g R
0.00 <r<0.35 {(iS PN QU EED
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Table 4. Correlation table of demand

F 4. BREWKHKER

ey it EiEL ey S TP AR TR IR
BT R K GDP X1 0.57163224
Hrl A Rl X2 0.6547582
P el S| X3 0.62120817
Bl A B E X4 0.54602244
X % X5 0.67501617
W E R BRI SRR X6 0.58496146
N H 5 H 3K A R BRI SRRSO X7 0.55409466
WEE R AW X8 0.71610207
A RN e s X9 0.52445913

- FhoTH 2 i B A X10 0.780711
TR 5 S X11 0.59669502
N IS K X12 0.76429241
A2 R et BRI E R R K X13 0.67524339
WA X14 0.61420674
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Table 5. Gray prediction result accuracy classification table

5. RBINGEREHER TR

P c REARE E
>0.9 <0.35 I
>0.8 <0.5 R
>0.7 <0.65 Gy
<0.7 >0.65 7

5. SEUESTHR

MR R R, SR SR AR R Hs XO, it 7 A8 XOR R AN LARERE B Y BT
B, AIAGBILLUR IS

X© = {1179010, 1221120, 1291370, 1089800, 1145170, 1175210, 1288750, 1266670, 1330450, 1374500}

XM = {1179010, 2400130, 3691500, 4781300, 5926470, 7101680, 8390430, 9657100, 10987550, 12362050}
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—-1789570
-3045815
—4236400
—5353885
B =3 -6514075
—7746055
-9023765
—-10322325
-1167480

VG g VA G G Y

1221120
1291370
1089800
1145170
Y =41175210
1288750
1266670
1330450
1374500

RIFRIEKH a=—-0.017011, PAEFERIKEL b =1129709.853478, AL XA 15
2 (1+1) = 78208221.76¢"" " —66411211.76

A, TR AT T S R A R TN, THEAE R 6 R .

Table 6. Liaoning province cargo turnover forecast table

6. UTHEYBALETNR

o SKhME TiiE YR 1R 7E HAX R 72
2015 1179010.00 1179010.00 0.00 0.00%
2016 1221120.00 1159600.45 61519.55 5.04%
2017 1291370.00 1179494.77 111875.23 8.66%
2018 1089800.00 1199730.40 —109930.40 10.09%
2019 1145170.00 1220313.19 —75143.19 6.56%
2020 1175210.00 1241249.11 —66039.11 5.62%
2021 1288750.00 1262544.21 26205.79 2.03%
2022 1266670.00 1284204.65 —17534.65 1.38%
2023 1330450.00 1306236.70 24213.30 1.82%
2024 1374500.00 1328646.74 45853.26 3.34%

MR 5 30 Z LB (C = 0.427) 5 /MR ZEMZ(P = 1.0 IR EE R, 2K OB IS S g m, &
B ELOT L T B W 7 SRR B AR OR R e 33 4 A R R AL 5 T BE )
X &M R R AT GM(1, DR BT . ABTFEERx 6 DElSHmEER, W& T GMA, DA ETI
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X (k+1) =38842.33¢"™7 _36788.63

i DN SO 8 TR AL A «

2 (1+1) = -1007796.014¢ ™™ 11012025.714

IR BRI 952 K E TR AL O

2 (£+1)=1157265.571e"72" ~1135708.571

A2 iH B TR UK TR AL A
2 (£ +1) = 475964.80¢""' ™2 — 467600.00

Ox B IB A B A BE R L TN R g «

2 (£41) = 9249504.67¢""1> ~9130142.67

BRI i B 2K B IS
2 (+1) =300628.57¢""" ~295300.57

X & TR K CE R TR A Je B 22 18 C AVRRAR 22 P AT UL, THIR S RN 7 P

Table 7. Posterior deviation C and small probability error P test table

= 7. FWEE C MMEFRIRE PIMIER

AT
A SE(X2)
XA C(XS)
IR RS 2 H (X8)
FE2VE T R B AI(X10)
ABIE S LK E (X12)
BRI i 2R K B (X13)

IMEZRZE P
0.9
0.8
0.9
0.9
0.7
1.0

JRIZEE C

0.270
0.002
0.352
0.297
0.304

0.430

AN L2
2 JUH(F %)
2 JUH(F %)
2 JUH(F %)
2 (&)
2 (&)
2 (G HE)

NG IEGRAGI, TR IR BT &5 SR 35008 B4 4% S UL b, 5 R B RS P ok . X R I T
MR ZERT ¥, S5RArE, SEH TR Kk, AHE 70K PL A 4 H G 2025~2027 S0 TRV T

RYWFEAR T, W% 8 For.

Table 8. Indicator forecast value table

8. fErRTNESR

Fhy Y X2 X5 X8 X10 X12 X13
2025 1351441.24 2860.97 4073.66 30043.74 10133.55 135130.69 6656.91
2026 1374626.82 2998.89 4056.55 30688.10 10317.11 136888.54 6781.64
2027 1398210.17 3143.46 4039.52 31346.29 10504.00 138669.25 6908.71
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