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Abstract

The study of regional logistics demand is the basic support for the formulation of regional logistics
planning. Based on the statistical data from 2013 to 2021, the grey correlation model was used to
screen the influencing factors, so as to establish the grey prediction model and LSTM model and
predict the logistics demand in Fujian Province. It is found that the average error of the grey GM (1,
N) model is 4.96%, and the average error of the LSTM model is 1.52%. The prediction results show
that the LSTM model has better accuracy than the gray GM (1, N) model, which proves that the LSTM
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model has better applicability in logistics demand forecasting in Fujian Province, and on this basis,
the results 0of 2022~2026 are predicted, which provides a certain reference significance for relevant
departments in Fujian Province to formulate logistics planning and policies.
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Bt A BRACHERE MO AN TR BOR MRS 20 DXL A0 5 Fe 283 B e [ R M [X 28 35 A e
(M EE B4R XS T FE AN AR SR TH X I AR 5 T BAT BB RS, SR AR LA XA At PR 4 4544
et XS A Ji v A 1 SRBRAE T o ST DX S 5 SR K AN A, R DAER T T [X e 5 17
Mgk Je HeE (] oy A, BRTE PR R SRR KA R FRRFAE NS, i) e SRS Y (0 DX AR Jre s i 43 2 s
AR AR HE AR S 4

MRS R BT R AL, RO TE R AR e X5 S A X ) B AR AL, AR
AN 2 AT O SR RO Bk E 46 T3 Rp s BEOC 3, AR 4 1) X0
TR RS ER . AR, S2 ] X E Z A AT 7 BRI IR, AR B R R AR R 2 A
AL, QAR ST AN L PSR R DS B AR . X B 2 TR il
KRR, WIE—ERRE EHG T KGR sg K. Bk, @ XEm R IRAR 7T, J0H
XA K SRS AGHETI, B EXREZEFPSLE L B RRA R Hr, w7 Lo E 5 YA
RIBUER . MRIARAIREIA TR, AREESRE B i R R R, I et T Rrgi kg .

2. XA IER

XS T3 95 22 AP 2R o I TR PP A 0 A 2 T D SL s e r M A A, e 40 S A AR SR R
Ky, Bilin ARIMA 7Y B3 7p Hrid 2 56 2 o [ AR AR & A R B3R AT 70 A, SRS IR R R
FRIIEE, Pl NHBRERSE, SRIATH . A ETE N — & T/ A Kk
Pa BT 5 3%, BRI B P SR HEAT A B, MK R RO T R K o BP AR X 2% T i U
AMAN TR BERAR, BP MM T H AR BBMaR, el LRI, BAE
T (TS FEEAZACRE 1. LSTM (KA HICAZ) 2 —Fass A e p 2%, 3 T R EEARN T 18] 3 51 Ho s
BT ERHBAE TR MR R IKIC R, IS L b T A R K 3

ANIF) A RS T ANIR 13 B AR XS 3L 75 SR T i) R TP 7S, AR SE 1R K GM (1, N)
TR 8 ) VG A ARV L R R AT N, 45 R AR WA S T T R . IR [2] 08 IR [l B 4 A SR
XEAR 7 b 1 D UAL PR T 5 SR TN 540 £ P 2 S5 R AT X L T e B TR LA B ) TSR . 2RSS 314
RBF 122 [ 285 7K 7 i 4 8% R I 75 SR TN 5 GM (L, DB 5 BP #h&MIZ{EXT b, 455 BoR RBF f57
RORTENINA R 5200 0155 [4160H] RBF-BP A28 I 25 ) 20 5 RS R 0 o 11 i 8 PR T 75 SR T O 5 7 A H—
JrEXE, SR BARMR R BYESE[S]HEH GM (1, 1)-BP #2226 (¥ 4 A AR R T 7K™ i 4 BE
SREJEIFHI, F5 80— BRI HCRIS L . 5KIRSE[6] 1] MLP #IZE R85 GM (1, 1)41 &R R [E

DOI: 10.12677/ecl.2024.1341858 6198 HLF R 55T iR


https://doi.org/10.12677/ecl.2024.1341858
http://creativecommons.org/licenses/by/4.0/

EH

VISR FE TN . 5k B A SE[TIR K - B R B 2GR s AR R T P . 2= IR AR 8]
K A G0 5 22 70 2 % 50 U 1) 4L A 2R ) 6 R A SE DR T 3 7R SRR P T, 25 R B R AR TUAFE 2R
TR ZRERFAE9]. RIEHEE[L0]H LSTM 2%t Ta% . W AR B s, 52/
EEEHATHOE, BUE T LSTM BUREHERE . Li Ya SF[11]0ETm 8] F¢ 41 A sz P 5 i K B2 12, (LS TM) 1
ZERTM XTI T K o FEERKERBRI(L, 1) Lk B A RIRYAE — 2o 42 77 L30T 1 X LG« Zeng Minling 4%
[12] R E M E T GM (1) K (TN Y Fl R A 7R 5 K R s FRIIR ok . &R R
IR R RAT R R AE R I 29 B TF. Wang Z5[13]5E T4 AR AR, I FOA-GNNM it
2018~2022 FILIE Bl P AT IO, #E BT E R AR, KERIRIZ K E .
NIRRT TR AR B WD T SR B, A SR A GM (1, N) LR LSTM TS Y ot 4 el 44 g - i), -
HEAT 5 F0 P EEROR BT (19777 T 2022~2026 FE45 5, AAH RIBUE i 8 W RS %5
3. HEBIRSF
3.1. 7Rfa8 GM (1, N)iERY
GM (1, N)AJ DAt 22748 B R 230 RGEAALIAE R, AT REAT Tt . BB IR R
WARGHIEF B A
O = (40,7 (2),+ 47 (N)) (1)
EPNEES AL I
xi(o):(xi(o)(1),xi(°)(2),---,xi(o)(N)),i:1,2,3,---,m @)
B WIREER N 2N, BI2A 1-AGO J¥51:
K = X (1) 6 (2), o X (N} (i =12,,m) @
Hofr XY (k) =20, x°(§),i=128,+,mk=123-,n
13 X AR E 20 (), o

Zi(l)(k):%(Xf)(k)+xl(1)(k—1)),k =1,2,3,n

HF 57 3 58 Rl PR 2R 38 8 1Y) SR N A6 AR 8 W] DA ST AR ) 7 A

1
dxi) N ax(l) _ ibi Xi(l)
i=1

a WRIERHL b4 x (A RE
it Ak 44 4= (BBTB) BT,

-z (2) x"(2) xW (2 X% (2
) ) 1) (0)
;H\:EP! B= Zl (3) X2 (3) Xn 3 , Y= Xl 3 (4)
) ) - )] KO)
I 750
R (k) = ()-S50 (kD) + 23 b (k+1) (5)
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Figure 1. LSTM main structure
E 1. LSTM =E 4

LSTM (1) 28 S5 Fa e i B — M CIZ AN = AN T s B i . R TP ER o, S N B A | —
AN B) 0 R 1) AR IR N T 1 58T, A TR AR ZI s N ] BT TR tH T TR R . 3X ]
PR F T Hee WS BRZ N TC T2 A0 | TR S 2% AR, DA B AR e 18 1% HH 45 — NI R 2D B
HEBERIRERWT

- W[hlx b,)
= ( Kt x )
m@ = (vh (Kool ]+b,) @
W, =g, W, +h -W,
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k, =0, -tanw,
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ST K. RER NGB, SUFKFRIEREEE XS T R e, A CEE
B GDP. 3. =/ MbIE i R rh 2 o i S S 2 DK

B R R KT o WU 7 SR A R AT AR B 1 IR, — MR RS K m X, sk
BRI e AR SCIE PR S AR . AR R AT = .

BRI KT o IS K ST — AN X IR K R R I BB S, g T R B AR RIE 7] .
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Table 1. Logistics demand and influencing factors in Fujian Province from 2013 to 2021
%% 1. 2013~2021 FRREEZVARATREN T WEZ

Al IrS 2013 2014 2015 2016 2017 2018 2019 2020 2021
GDP (fZ.7t) x1 22,504 24,056 25980 28,519 32,298 35804 42,395 43904 48,810
F=reE i (iZot) x 8953 9921 11,151 12,871 15,337 17,461 19,666 20,709 23,046
e i (12 ot) xs 11,315 12,515 13,219 13,913 15,770 17,232 20582 20,329 22,866
o A B4 T) xa 9543 10,843 12,273 13703 15,394 17,178 18,897 18,626 20,373

2K

Eimie KB ER(AM)xs 2743 2755 3197 3197 3187 3509 3509 3774 3983
HRRT  ApgsmA(AT)xe 99535 101,100 104,585 106,757 108,012 108,901 109,785 110,118 11,1031

YA EACEAB)x; 3944 4783 5451 6075 6785 7653 8297 9020 10,164
T WOt ECI)xs 45475 49,166 50,282 50,776 51,995 55807 59,484 62,132 69,190

AV miEt. e RIEL
A

TiEls BYEieE () xe 96,718 111,779 111,063 120,379 132,252 136,974 133,693 139,927 166,131

1176 1320 1469 1685 1890 1984 1485 1497 1773

4.2. BEEMRTRFANEIFRL
IR ST AR R VIR TR SR SRR 9 A, I K SCHREE A H s AT A
%

O ENWAEIE . BT EHIRENA—, LR S — BN,
M RN -

XV—XKD,K—LZB,,QJ—L2£,,9 8)
@R ZEF .
AFIWAE

A (K) =[x (K) =% (K)|,K =1,2,3,-,9;i=1,2,3,-,9 ©)

@RI 2 .
AN

M =max; max, A; (K), m=min, min, A, (K) (10)
@THESCIRE R HL.
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YASWAE
Am + 6AM e
pi(K)—m,He(O,l),K—1,2,3,-~~,9,I—1,2,3, ,9 (11)
Horpr @ — L 0.5, BN EBR SRR R T EE R A S 4 0k R 2
_ Zlkozlpi (K)
() - 2222 ) @)

B 9 MW R AR AR B L 2 Fon. RIERTH R AR R HIEE, SRS RE
RIKERCN B 5 MEARCE = WA INE xa. BRER SR x50 A BREEIE xou WEITFIEE xo. ATiIHIZH
& B AEATIREOL I ANE xo) FEE GM (1, N)FERYHEAT T -

Table 2. Grey correlation coefficient of influencing factors of logistics demand in Fujian Province

T2 BEEAMABREMERKEXKERY

X1 X2 X3 X4 X5 X6 X7 X8 X9

0.6718 0.5967 0.6858 0.6221 0.8075 0.9187 0.5737 0.8096 0.7192

4.3. MEBYREFRTM GM (1, 6)1EE

MR K ORI AT G R, LR P I IME Xav BREE A EEAR Xso A B TFE X WEOI A Xen
AL IZ 4 & B At R SOV 3G INME xo) ) TR AR AL
BT R R IAEE X, (K)« X (K) v X5 (K) v X (K)~ Xg(K)+ %o (K) BEATZRELRG SR . AT
) (k
400=2 D\ os6i—0,3,5,6,89 (13)
X" (k)
Ko el B LA 3 For, 45 RI7E{0.7515, 1.3307} 2 [H], FKoRIXAHHE T GM (1, 6)F 1

Table 3. Indicator grade ratio test results
< 3. BRI EER

ER bR 2014 2015 2016 2017 2018 2019 2020 2021
A 1.1557 0.9936 1.0839 1.0986 1.0357 0.9760 1.0466 1.1873
A 1.1061 1.0562 1.0525 1.1335 1.0927 1.1944 0.9877 1.1248
A 1.0044 1.1604 1.0000 0.9969 1.1010 1.0000 1.0755 1.0554
Ao 1.0166 1.0336 1.0208 1.0118 1.0082 1.0081 1.0030 1.0083
A 1.0812 1.0227 1.0098 1.0240 1.0733 1.0659 1.0445 1.1136
Ao 1.1226 1.1129 1.1468 1.1214 1.0501 0.7481 1.0084 1.1842

T RAR, R R T LS. ZERILE 4 BT

XX S (7 B (95 RYERHE S AL 1-AGO 741 BIA:

B — (@ (1) x@ (2) x (3) oo xD (K)) k =12.3....

st 00 0067267300 () k=129
= (1.00 2.16 3.314.56 5.93 7.35 8.7310.18 11.90)

LEPNPSES (E/aE
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Table 4. Normalized results of the indicator

F 4. fERR)A— SR

fekx 2013 2014 2015 2016 2017 2018 2019 2020 2021
2 1.00 1.16 1.15 1.24 1.37 1.42 1.38 1.45 1.72
A 1.00 1.11 1.17 1.23 1.39 1.52 1.82 1.80 2.02
A 1.00 1.00 1.17 1.17 1.16 1.28 1.28 1.38 1.45
A 1.00 1.02 1.05 1.07 1.09 1.09 1.10 1.11 1.12
2 1.00 1.08 1.11 1.12 1.14 1.23 1.31 1.37 1.52
A 1.00 1.12 1.25 1.43 1.61 1.69 1.26 1.27 1.51

O = () ()87 (2),67 (3),++ 8" (K)) .k =1.2,3,-,9
=(100 2.113.28 4.455.90 7.42 9.24 11.04 13.06)
X = (6 (2), 647 (2), 40 (3), - 8 (K)) k =1,2,3,+-,9
=(1.00 2.00 3.17 4.34 5.50 6.78 8.06 9.44 10.89)
X = (% (2).67(2). 6" (3), - 87 (K)) k =1,2,3,-,9
=(100 2.02 3.07 4.14 5.23 6.32 7.42 8.53 9.65)
Y= X (3), % (k) k =1,2,3,-+-,9
=(100 2.08 3.19 4.315.45 6687999361088)
:(x 1) x (1)(3),“',xgl)(k)),k=1,2,3,"',9
=(1.00 2.12 3.37 4.80 6.41 8.10 9.36 10.63 12.14)
BARYE A T A
2 =(2"(2),2(3), .2 (k)) k=2,3,--,9
=(1.580 2.735 3.935 5.245 6.640 8.040 9.455 11.040)
F 4 X (4) T AEFE B:
-27(2) §(2) L2 (2 (2 (2
s_| 203 @) B '3 KE) (O
-2 (10) x{(10) X (10) x{'(10) x(10) x(10)
[-1.580 2.110 2.000 2.020 2.080 2.120 ]
—2.735 3280 3.170 3.070 3.190 3.370
-3.935 4510 4.340 4.140 4.310 4.800
| -5.245 5900 5500 5230 5450 6.410
| -6.640 7.420 6.780 6.320 6.680 8.100 |’
-8.040 9.240 8.060 7.420 7.990 9.360
-9.455 11.040 9.440 8.530 9.360 10.630
| -11.040 13.060 10.890 9.650 10.880 12.140 |
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[1.16]
115
1.25
1.37
1.42
1.38
1.45

1172

RGP K E 7K a=15283
RG24 b, = (-0.2736 —1.9730 —0.6881 3.8536 0.6891) -

145 30(5) 15 th e FURFE /7 51 T -
X" =(1.00 1.04 1.34 1.34 1.39 1.46 1.40 1.42 1.78)
Rebr AL I PNE I I e BRIV AT A8 i W A SR PN . HEX PEARZE M AR 5 s

Table 5. GM (1, 6) predicted value comparison results
= 5.GM (1, 6)TUNEXT L LR

Gl 2013 2014 2015 2016 2017 2018 2019 2020 2021
THIME 96,718 100,838 129,689 129,196 134,467 140,850 135405 137,736 171,752
SR A 96,718 111,779 111,063 120,379 132,252 136,974 133,693 139,927 166,131

HIXHREZE  000%  9.79%  16.77%  7.32% 1.67% 2.83% 1.28% 1.57% 3.38%

R4 P2 v R AR A A DI 7 SR TN &5 SR 5 B SE A PR 220N 4.96%, 2017~2021 4 ()R ZE AL
N 2.15%. ¥ 2014. 2015 FiRZEM KA, HAFEMRZEBE— 8/ NEEN .

4.4, BEBWRBRTM LSTM =&

ASCAEF python #4% LSTM KR, #5688 HE17 I — AL AL F0 . Gt 4 . JLU R, LSTM
EH a4 50 A LSTM g, JH% B 100 4™ epochs. ¢ a Bl e il Bods & 9F, 48 F C Il 2Rl f AR AL 3k
AT, KT 25 B — A N E A BRG]l . LSTM % ELiR 224 W36 6 Fis. MRIE KR AT A LSTM KLzl
SRR A W SR T 25 RS B SE IR 2208 1.52%,  2017~2021 4F[H)SF4R 22N 0.93%.

Table 6. Comparison of LSTM predictions
7= 6. LSTM FURME RS EL 45 R

Gl 2013 2014 2015 2016 2017 2018 2019 2020 2021
THIE 98,405 112,355 116,111 123,008 133,309 138,747 133,790 141,029 163,307
bR E 96,718 111,779 111,063 120,379 132,252 136,974 133,693 139,927 166,131

HIXHRZE  174%  0.52% 4.55% 2.18% 0.80% 1.29% 0.07% 0.79% 1.70%

45, {HEEFFEEER

PSR TG 5 FUSRABL AT« ZEXPIRZEXTLE AR 7 o RHATAL GM (1, B)REAUAH X 1R 223
{9 4.96%, HEXTiRZEIIE N 5999.92; LSTM M IIHIXTIRZ AN 1.52%, HEXTiRZELIE )y 1865.89.
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AL LSTM BEALTC IR 7E AR N 52 28 BME I 2 4t R 22 M8 FASHRIZ T GM (1, )8 8Y, ks R ITE
AR SRR L, LSTM FEIL 78U ISR, X FUAs i a int 5 SR R Bl s L

Table 7. Comparison of the predicted values of the two models

= 7. MRETUNME EEEER

A GM (1, 6)FHilME  AAXTIRZE  4axfiRZE LSTM Wl MRz AR 2 SEPRME

2013 96,718 0 0 98,405 0.0174 1687 96,718
2014 100,838 0.0979 10,941 112,355 0.0052 576 111,779
2015 129,689 0.1677 18,626 116,111 0.0455 5048 111,063
2016 129,196 0.0732 8817 123,008 0.0218 2629 120,379
2017 134,467 0.0167 2215 133,309 0.008 1057 132,252
2018 140,850 0.0283 3876 138,747 0.0129 1773 136,974
2019 135,405 0.0128 1712 133,790 0.0007 97 133,693
2020 137,736 0.0157 2191 141,029 0.0079 1102 139,927
2021 171,752 0.0338 5621 163,307 0.017 2824 166,131

IR iR 23 - 4.96% 5999.92 1.52% 1865.89

4.6. FMLER

IR B LSTM (RS EETE &, LA 8 & 2022~2026 4F LSTM TR S48 248 Wit 75 K (10 T &%
B BEBGHES T 2022 FEIRYE R AU N 169,107, X LTS5 B AT AAE X R 2 N 14.00%, iR%E
PeZ K. WSS a4t vl A, 5 BAEOHE B s Ve B B K, R4 is i &t 2020 411 139,927 KIE T+
% 2021 4F¥ 166,131, BT E NPIRAT I Z AL R PAR AR R PR E IR R AR S, T A X R R )
BHHHE R, PR TSR E, M 2021 4E. 2022 fEESE A LLE H i B R R R R e K s
#, MiX5 2023 43 2026 FTIME AL FA — 2, Bk LSTM BIRLE Tl A Sk B2 412 i & 7 T Jg
DL T — 58 1A U

Table 8. Forecast results for 2022~2026
5% 8. 2022~2026 FEFMLE

E4y 2022 2023 2024 2025 2026
THG 25 SR (T3 ) 192,779 199,411 206,296 213,442 220,857

5. S5 RN

AU R A BRS BAR, TE AR DR, Sl s & O i A BB A 1 e i
M R 2 R A A EEa (1, )BT LSTM BT o Tt 45 SR o0k LU ] LSTM A5 TR Fryopes 2 B, A B 2 I A 7
SR VI R T BN AN A 2, FF4h H 2022~2026 AEAREE TS T . 0T LA H R IAE 8 1)
TERAHK, BRI T ARG AR PRE T RGN Syt — P e 2 Wi X S 4 ) R, 1R
LA

s AR B, IRTPIRMBIRE S . REE WA AR RS U R L, N
FEOF R IZ e A2 XK B A Fe rp B AR AT . ok 5 In it 1 it i BRARAL B, HEREROR 08 57
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B, DADISHE s DR I RCR AR SS R, AT i YD R 3t — 2D R R B M S . AE LR EAE B
N SR BT 2R, O HE R R BOR A BT B, i PR i e B S et
HIRER, DL 5 BT % T3 A B (1 g

CABIHT N URBN 77, SRR i se g Jy. — I, BRI SCRFER QA E BLAHT, et Y ik
AWERTEE SR LSE RS . BRSNS S R BRI A B BRI, $RTHSE R
M55 i g, MIMEBEZ T 5 e S HAFAL . 53 —J7 T, IR @I A R, DU W
ST G, CROHESI AT Mk R e B B BT AR N ) )RR LS B
A, KPR R ETE. BRALE R, DIREE M RCR MR HERE, FRIEE A, $RTHR
55 Wi I3 FEE A o

I REE, SRTHI R FEREIE TT . AR N E G R BRI B AR SR A, i E R S
T B AL 7 BB, TSR G B 2 B A T4 U MBHT RE I Aol o AR S48 N ST
X LS B HEE = o FANGUET XN A A, HESh i ML B A B AT 2 o[RS B i i
SEDKI MR, AR BEADIA P M K DX I [R] A Jee o AR S A AR AR HE B X I ) Wi A5 2 0 LR LI, HESh
POt 5 AR UE I G — A AR AR (AR HEAL,  SEBLIX SN DI SR I R R B 5 3 8, TR R AT 584 )
WX I SR, AR i S A X i e T AL R e ik T

SE 3k
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