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Abstract

With the deepening of global trade and the upgrading of consumer demand, modern logistics has be-
come the core infrastructure that connects production and consumption, reduces social costs, ensures
supply chain resilience, and supports efficient economic operation. To solve the problem of time fluc-
tuation and uncertainty in the freight volume of logistics sorting centers, which leads to unreasonable
resource allocation, this paper proposes two models, quantile random forest (Q-RF) and quantile LSTM
(Q-LSTM), for freight volume prediction. Based on the daily freight volume of 57 sorting centers in the
past 3 months, predict the freight volume for the next 7 days. This study preliminarily shows that quan-
tile regression method can effectively quantify the risk of freight volume fluctuations, and the stability
and accuracy of random forests are relatively better in short-term cargo volume prediction. The results
can provide certain data support for the allocation of human equipment and optimization of operation
processes in logistics sorting centers, which may further reduce operating costs, improve logistics net-
worKk service efficiency and customer satisfaction.

Keywords

Freight Volume Prediction, Quantile Regression, Random Forest, LSTM

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

I35 P T 70 25 F e R R 90 o R I 20 R R W 7, L 37 DX 44 T O 5 0 A
Peik. TERMTRIRR PSR 5, A DA B R O, 5 SRS, HIBTACRE
MR B R AN I 2% 1 IR S5 K P RS AR . SR, 45 o B B B 77 W) 2 R I 5 M R AR W
P, ISR AE W TN 5 B RS A HE A R, AR SRR ENE AR, TR
IR B2 . JEAEK, BORIEEN I T 540 T30 A — A R G T S . S
3 S S R A HEAT R, T DL ) VS AE 1R I U S AL B, BRI TR R s 5 Bk IRIR, 45
2 T2 SEHEAT RS2 0N TR AL, B0 TE (RAE IR 25 B R BT R AR A T B
2. [ElEEfER
2.1. ARE=

BEETRAT L R R R, 5235 B 0 TS 409 oo 3 5 i B R B DAL R A A
SEEAESR, IR ) P 0 F e R T2 B 1 AR 2 1 DS . AR GG 1 i DAL AT AR e B L 5L
FRAAR IS i, FESOZ TR b S, Mt SR S 3 40 W7 73 5 30 (0 et U ST U T, 2
BT TEE R 405 P B T 1, T ARTMA I 1A 51 R e 7 28 . ARIMA. 5 20440
R L TR 205 4 ) A 5 TR SO P B . T 9 2 e b O A SR HEBIE . V% R R S A

DOI: 10.12677/5a.2025.1411338 383 St 5N


https://doi.org/10.12677/sa.2025.1411338
http://creativecommons.org/licenses/by/4.0/

il %

R AGTR A SR, IR I B2 06 IR B Ve s AN R R R . A (2] AT B 28 Bk i T ig
BRI G, T OCEE R R MR L n M E 0 GM (KA, Al kg Bk 1is | kAT
T, A XISk B AR B S R O AR R B 1A B . ASRAE 3] A= IR I 2006~2019
FEH IR AR, HEIEECFITEES SARIMA (4, 1, 1) (1, 1, DI, 250 b 2 36 BT 1 5k 000 2
S, R TN 2021 AR A E RIS E, AMRAIEE S ORI KR . BEE SRR R ERTE, A
T B PR A DG B2 R A 2 2 B R AR S S R A T THD PRI 3, 33 S g B 0 Atk P 7F 9 B 0. AR
% 2 H G HLER 5 SRR 25 S 71k SR R e B AL G5 A e SR A FE A R (AR R R il . /DN X[ 4] DAk % 1
IR, EEURA . B RN TAES AN R B RRR, B HCER M ENL. AN TAEMZS . Bagging 1B
HUAR PR VO Rl L 28 2 S B AT TR, FF LU AR R SIE IR 25, 45 SRR WANL B8 2 ) 5 A0 ik i Bz Bl
WA AR RTAT M . XSV [S TS LYL VG AW T R I AR bk R, SR SCRE AL, ARFR2= ML BE
HURRARSEASEAY , 5 5L o~ 20 4 TROMIDRS B T — A, FETINVL VG 44 R Sk FAF IR 75 SR BN A
TEFAR[6 1K = MM B AT IR R UL, 454 Prophet BEAITRIN & 24845, JH F BEHL AR AR R 3
17PN T . BRI = A PO SR R TS, (ERRIYR TR R . ST SRR
Z PSR B il G, B H SR AR K AR TR AMZAS A, I8 I RRAE 0770 A0 X A 48 28 28 X%
TESCH AR . DUE DR RIS UE, 45 R A f5 B L v 1t A A e YA T 48 HCr i
M XGBoost A, FRETF, KEIF[8ILAIALE Wi 75 K Nt 7 5¢, KA LSTM Al GRU M 45 %} 2000-
2021 LR Tris BEHEAT TR . 5T LSTM FiMll 45 R4 th 2022~2024 11048 TRic & 2 g sy, FFA
UK R Y BURSCR = TR IR R R @ W X EE[9]/E# ARIMA-LSTM 2H & 15 5!
HF RS IR . ARIMA BB KRS 07 5] (22 MR 3, LSTM NIReZ4 AR EARAE, @
PR R ZE G, RN — R S A B A R I TS AR, R TR RIS Hn b s T B s B TN A
Wk, ARV R . R R SRR S . YOI, IR [ 10138 GM-LSTM 4 A 45574 F 136
PP 5 R T . GM (K E B AT LSTM 45 45 ] 78 73 1 s 1038 g SR 480, s 1 )i =5 SR 7l
DIPTSR, s O R i B LR i PR R RO ER o S 2% . RS 25511 ] LSTM
W 265 B Tk Bs ST . DABKER 5702 D7 sh A v B, @I LSTM WIS 1 T AL I G5 8,
FR VAL G0 RNN BRI 2 10 R, e TR Bk 2 B is S84k . I 98465 B T gk B30 11 e Trig iRtz
W% SRS ) BHIR SR AR, RIS R . MR AR 12]52 tH X11-WT-LSTM 2 RJZ4
A TR TP B ig Bl . 2 2 RE A, S P in 0t | I B R g, 42
FETUMAS BE, AR O A B IS T B PR AL RS A I R SR SR . MR, W13 T 2 A
BREE Iz BRI LA 9T, &% ARIMA. LSTM. GRU 252 R AL, @ik sk ik seis by s Bds, 7009
P AR TR Y, R4 AE R AR AE BB, LSTM. GRU 2504 13 2 S BRI TR 2CRAL T ARIMA ;111
TEEHR Va4 B B HFEA B UG, ARIMA BRI RIS 738 =2, A [F 35 T Bk i = ol e Ay
FREBSE LS % . ERPRILSE &M T, RATACOGETM iz &1 “HaE” , mHXEREENA
B AN SR TN X TE], 4367808 )35 21X — SR . 7F 1978 4F, Koenker, Bassett [14]E X3 H T 205
514 (Quantile Regression) A . fATT9EAE T 4% G088 e/ —3ik(OLS) R e fli TH A5 AR RIS PR, K[l
VRS RLA Ji B1) 2% AF 53 AT I AN IR 2067 250 1277 V25080 B /MU AN 266 61 i 22 il (check function), A7 A
ACAT DS THIE RUSE, BB 53 BT F AR EEAS [ 264 T X RS B () 0 AR AR o A0 AT S5 (154 T A 40 T
ST HRNA ) B A AR, AR A AT R I AN [F] S A A AL AR BRI R R B RGWR 1A ¥ = e
MR R AR ST DB ALY R . RN S5 A KRS R T o M EUREE 32 e
R b A VN ASER = NES P D/ i i V- IR S5 S (B 1B S K AW s 1 = RiY e VA

DOI: 10.12677/5a.2025.1411338 384 G2 55 F


https://doi.org/10.12677/sa.2025.1411338

il &

FIEFE Y BAR SS sk (EUE H AR UG, R 20 (2 4 el A B R FE I B0 | T A SR O A %, AR
A 7 57 5 [ Y56 Ayt o o B3 BEBEAT TN, et oo B0 Il VA2 (R A O HES, B EERF S Wi st x5
BB A VPAE TR, A AT BLSE AR T I B R EE AR

2.2. [EIREEAR

AR, BERMEARNE Jey 2T RIHG Diit 5 SRR BT b 2 oAb p g L R 4K 1 &
FLT TR 55 (R R o Y B 8 o P AR 55 (0 R H ™7, ANUB SR PR A G T8 FE (A 2 H Ik " IRH L"),
I TR B i D e 55 AR PR CUn R #E (9 IR 18 B TBE ) o 0 PR rh Lo WU R 28 (R DR 4 i, ST i
R A PRI RAET — St A BERSCR BLAR W B AR B 20 R (T A BRI 20 AIa AR A (I N 7
BABN) e ORI, PR ObE BT BE MBS ERA EECfe 2. RH ST R#IE), FEEHE
TRBC A, 2 BN 7 R B A DL IX BRI 48 IR 28 v R 7 PR BE 7T, DARIEE M [ 1T
Fru R BAHET IR T — 3R . AT ATFR 57 Doardhrhid % 3 MHERNRISESE, KA
e + BEPLARMA D CLAL S + LSTM R AR, Xt ARoR 7 REGSEHATHI, BERE i
SRR OB HERBCA ) 5 IR SEILREARE R, thREBN AL M PR . Gk B R (5 B I 1] LA T
M 25203, m&AIERE R S TI5E 4 1,

3. IRBEMEU R ENEE

LG8 B 7 AEAE B B N A A O e A TR SR, (R AR IR T B R o BN B S [X ] i
EAATE MR . ASCEFR 0 A B EH AR (QRE) M 73 A2 4 LSTM (Q-LSTM) A (WL 1) HI & 42
BT RS, AN 75 AR R R, RERAR MR AR AT R e B R TR 2,
OISR P S0 BEBEE,  B B RIS AR AR &

3.1. SUBFEHARAIRE
e B AL AR AR IR T 2 5 2 AN PSR ) T 25 SR CP B8 R IETH TR HE R 1% o 7B BN LAR AR AE L 5
filt B9 & BT S A o A B, AR SR . P IRIN T
) FEMRA, SRR R, 9 RAIBIIL, TR
2) 5 TATUMMEHET, TR 510 4
. 1Z
F(y)=22100<y)
3) XTEER AL, HITNME BRI A LI A A, B
¥, :inf{y:ﬁ'(y)ZT}
I EN AR TR AT S B R iR B, e B . AR HO R X (8], JF% EMAREE -

Table 1. Comparison of Q_ RF vs. Q_ LSTM
% 1.Q_RF 5 Q_LSTM HIxtEL

AL A BENARHR(Q_RF) 5Ar% LSTM (Q_LSTM)
ALY SE R 2] (Bagging) VR 2 5] (G R R 22 0 %)
Wt i3 Zou AT, VST R T SRR, A B
VES &S w IR AR, AN, e
Kot 3R MR, FIRaE FERREE, Frbdngs

DOI: 10.12677/5a.2025.1411338 385 Gt 5 8


https://doi.org/10.12677/sa.2025.1411338

gk
HZHR I HEXS ] 5, S HRD SR(EH. BRIl R
] R i, PEOURAIE 2 ik, BB, Rt
Fr 3 e g, MO A R sk, WEICIZIIRE, MREIRFFIIRR
AN E A T 24, TRk SRk, MBI RE ) Ak R B
FEASC RS P FHETREFE, RIER ik EAWE S, AR

3.2. ¥ LSTM 158

LSTM it J T 1L RN T Ty 3R] B T AR DK A5t el 0, 38 A5 A 170 P 50 T 73 29
H LSTM BEALE IS et ok R, B0 B B AR R A R B s . b FEn R -
irE:
1) MZLEM): [ LSTM EHiten FHRE, &/51EHEZ N IHATIAIER)Z (Output Layer), &ANZEXT
N HEs A8z =0.1,0.5, 0.9) K% H
2) HREE: SRR BR 2 B8 B (Pinball Loss). X T4EANM 7 8, HAfik J:
7 (r=3,), if y2 7,
b J_{U—ny—ﬁJ,ify<ﬂ
RAR T AR R 2 e AR T B, BE o 500.9) M E il B T oK T
DU v T ECSEAE I, BRI 207 B0 (0. D I (G 78 51 5 Kl S AL AR S R B, [RINHRAL BT 20 4or
B E RIS, A B IR 2 SR, B 32 I A E, FE EALARE S R
BT UL EXT G, AW TR R B R 7 v AT SE A, DAV LA SR T R i e, IRIR AN
TR % Jd F 3t

3.3. SAIBEEH AR (QRI)HIFFHETTE

1) B[R EAFAE b

PEECEIA)L. AEEILR. A BERK. 2EAY. 2BAKR, MHIEZ(sin) R 5% (cos) L bt
JAIPERFEREAT gD, ELRAGR A AR — 8 7 Ky — B 31 KW BB 5 78 5 24 5 HE A5 R
A, T “EE TR AN “HE 1 RV EHUE EAHPE LI ETE ) EAHAR ) ).

2) ¥ JEREIE

Gl %1, 2, 3, 7, 14, 21 (NBEMEEAHRHE, lag 1, lag 2, lag 3 4% HEH: lag 7,
THPRAEE B R ATE: lag 21 FHE=JF 00 lag 21 IR =00 R . 328 51 AR 1 ST AT AL 45 R0
A, ARERRAE D LAEE, AR AN A O OC R

3) WENGEHRHIE

HHEEE-NEOBHG K, 7K, 14 R)NGHE, BIERWGETFEKT, brfE 2 o 5 sh K
/N,

4) Z45r 5 L RRHIE

WH—WE, HE—WESIES I — PP EE, B &N &, f75E
Fha, TERGER.

5) RRAEEFES A I g

THERRE IR (A 5 R 8, RERR T A E (corr > 0.95)IRFAE, BRI ALA UG, $Rm A 2R 300K .

DOI: 10.12677/5a.2025.1411338 386 Gt 5 8


https://doi.org/10.12677/sa.2025.1411338

il &

BEB AR AR R AL 22 40T B PR

bl SC29 BT 10 BT

Sl SC4T 10T EAHE

nnnnnnnnnnnnnnn

««««««

fffffff

dife7

ffffff

0.06
R
S SC57 Hi10MAFAE

0.20
A
Skl SC61 RTLOTEAHE

ffffff

aife 7

rolling min 7

0.3 0.4
AT A EE

0.08 0.08
R

Figure 1. Example of feature importance for each sorting center
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