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Abstract

Against the backdrop of Xinjiang’s accelerating economic development and the growing prosperity
of its e-commerce industry, the scale of the express delivery industry has shown a sustained expan-
sion trend. Accurately, predicting express delivery business volume is of great significance for the
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rational allocation of industry resources and the optimization of development strategies. This study
uses the ARIMA model to conduct relevant research based on the express delivery volume data of
Xinjiang from the China Statistical Yearbook (2002~2023). First, a stationarity test is performed on
the original time series data. If the data is non-stationary, differencing processing is carried out to
make it stationary. Subsequently, the parameters p = 1, d = 2, and q = 3 of the ARIMA model are
determined by analyzing the Autocorrelation Function (ACF) and Partial Autocorrelation Function
(PACF). Then, an ARIMA(1,2,2) model is constructed, model parameters are estimated, and the sig-
nificance and goodness-of-fit of the model are strictly tested. After the model passes the test, itis used
to predict Xinjiang’s express delivery volume from 2024 to 2027. The research results show that the
ARIMA(1,2,2) model can effectively capture the internal laws of the time series of Xinjiang's express
delivery volume, providing a scientific and quantitative basis for future business planning, transpor-
tation capacity allocation, facility construction, and other aspects of Xinjiang’s express delivery indus-
try, and facilitating the sustainable and high-quality development of the industry.
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1. 5|

Wt P E Tz G IR R R, i E BRI O Oy THESI T B R R — R IR AT H H A
H AR SPRIEE AR 7y, PO ATH 7 Ik gL, SONERRSHX, SATIINKAL, fELe5r PR s it fE
oA AN R A . 2RI IR E PRI E R T A, BB B S SRR ) B R
%, BIRBEAE IR, (HERIEIFAR KRB CUER 2 /R 58 —FrBOERE T 5 IR, thid
VRGBT EE, R TIOR8 =B B oM tL, aistl, B, oy, REdEmA
AL R AR . 55 B2 A « KR F 2R I ARIBAT AL A B R TR AV AR S5 KT A i, e
MR BRI AT Y HE B e, NomPBAT L 5 SRR L W [F) A R, fp A R S bR Al i 358 2 3t M 95 55T
SRPUBAT VA RSN 5, AR SR RIEAT W SE AP IR 55 WSl At 2x o d i [B1 I AE DRl R /KT it
e A LRI M CURAE IR, X A, Pl Xt S AR, BRI, X FK-rit
X, BRIV IR AAEHAE M xR4T PRl 5 PR AT AR T E R T, HoTle
FESN A, TR S Al ACiEE L AR e [RI PRI R [ A 7R, 9 EBREE SR SRR
FARAEAR GG AR AR T B RATH K . 77 25 [5] 32 A 1 A [ Hedha 195 7 TSR AR LE BRI b o 42
DREACHIERT, KB T ROAEHX, PRt 25t & M shiomi, W T AEHIX, P ok 2
R T HA IR, FTREIZIIXA AR 2 M Eh BT A FEIRIR . A SLE6]iE L B i PRish b 55 5 A0 GDP Z [Al iR 72
IR, KPS AR R, PSS A5 S A KIIEER, RIS S8 S GDP 47
AR RIC R, fi e I THTAR A 2 57 A RS ] 7 A 7R R i T B oy 35 B 20 5 A IO AE D

2. FERRIEITIL R RELR
AR IE TLAF ML 5 BRI K L ey 3 5 R, I 95 5 1 598 94 14t

HNsER, AT AR
HTSE PRI MY ST A AR SR RO T H. 2023 £F 581K 3.05 AL Rk 55 AN 62.04 12 TCHN , BRI 35 F
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88.1%H1 77.89%H 2 HFE A E 5 —, 2024 k55 & 38K 3] 45939.91 711 Lt Z24E 19 n 39.2% 54 e U N1k F|
73.93 {Z.ICHEIHE A 15.27%, AMEIXANIEE L4 [ P K F my i Hs sl HESE P, 2025 4R35 — L4 =
A 12021.64 Ji1HIN 18.09 12 0 HI L Z:4E 1 K 11.54%,

LBEARFHAMAA 18 MNE R P O HLIE N 10 5 32 B0 5 hEHr 58 50 08 o 2 R 55 6
HUDTEIRTE P, DL R TR A Hh O I A SRR D0 265 DR T A, 2023 4 S 7 344 T R G 85 717 S Hh PR N
RIALTCR I E 10 ANHUN T HEAAZ TCAT I, 2024 F458 12 AN AL SR IEZ 7T, RE R G
5 T R R TH BT R SE IR R AR5 s v B JR Bl i TUH O SR SR, AP IR
PV T HL S 22 oA 28 R, BRI Brolk 454 R 2 T [ B pRuish 7 55 84 A I SR A [X (H 2 5 1%
PR T IRIA A Bk 220 ZANE K, BB LS BEE R DR B H K .

PUBATWE R R RIS, AMUBCIEEE R, RS, “FERE” QNS KA R K3
Tl %S . NEATH RIS, SORLIEMERNAER . 3551 “PUBdbr” TR LI, e 5%E. 1
USRI R, PRt I 2% U7 75 96% KA HE . “ PRk | By T 548 T AR @i TR .
B R M WA S5 [ BRI A B, [ PR AE ) R R0, BUA 2024 4F 10 H,  [EBR KR
& Pk 55 B [F] FL g K ik 739.41%.

HraE R AT AR R T H Sk aR S, ARV A = AL b N A it 46 A 5 ) R M R, A TR
SR RN S 35 0 IR AME S AT L3 25 , T FLEAR B B e R AR L, ATk R R R ks AN 4 7t
3. IRBINT 4R

TEFIH ARIMA A5ERY X6F B[] F7 S K8 B AT TR0 23 B B, 2B T N B0 A 4 B f (13 R 22K
B 50 3 ) A PR AR S o X T — LR R A TR 3R A, ARIMA A5 B0 3 LIRS i St 02 250 7 it
W)k B b PR3 AR R, 33 T TR S B AT SE 1K) ADF (AR) TN . v T (R 5 i fase 1k, BATIEH &K
FH (A AR ) 6 568 7 VA7 DAk DB o 20 5600 A I AN 5 J2 P AR Ik 2 At T, 3l 22 43 43 i 3K — T BT s
BEATARHE, DA BRI AR sy, EEIRIA BPPRRRAS . ARIMA AL R e AR 2=,
EHARBEABL, B3P (MAEE DL B FAFE3°F ) (ARIMA) B ALUX = AN AR 2 UM O, 218
FE Rl IR =AM ) R PR e A o TSR
4. BT RHEIFF SRR RS T R
4.1. YRR IEE

A N E R Ge it = 1 [ 52 3R E 2002 £E~2023 4F 5 88 s & 150 .

Table 1. Express delivery volume in Xinjiang from 2002 to 2023 (in 10,000 pieces)
= 1. 2002~2023 BB E(FH)

A PRt 5 (73 1) 20 PRt 5 (73 1)
2002 163.2 2013 5092.13
2003 198.8 2014 5940.46
2004 238.1 2015 7050.69
2005 265.6 2016 8661.91
2006 291.03 2017 9042.35
2007 805.05 2018 11121.41

DR SR E K EE, Pk https://data.stats.gov.cn/.
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2008 935.27 2019 9902.63
2009 1022.4 2020 11486.17
2010 1331.1 2021 16185.77
2011 1919.62 2022 16216.5
2012 2406.03 2023 30,504

M 2% 1734, M 2002~2023 £33 SRR 50 S 20 0 0 R R BRI . 2002 4FE SE bR Y 163.2
Jiff, fE 2002~2006 FHAE, SEKABERTE, R E M 163.2 JTHHEIEHEK R 291.03 i, ATk
HRRM B, 2007 RIS EIKTFE 805.05 Ji1E, 2007~2012 fEHE N PGE K ARG BE, $] 2012 FEiAF]
2406.03 JifF, 1Tk Rz g . 2013 AP 5k 5000 J3f4, 2013~2023 A5k il B K i By, 2023
fEILF] 30,504 FiHF, X 19 a1 T HURTUE RS, B0 7635 SO T Y REN R AN, IR AEE RS,
1 2019 4L 2018 A BT FFE, 2020 4R X [RIFy, BUZEBTIAE, AT VIR K TR A SRR .

4.2. ARIMA #&BISCiF S5
4.2.1. BiEFRMRE

32,000

28,000 |
24,000
20,000
16,000 |
12,000

8,000 |

4,000

02 04 06 08 10 12 14 16 18 20 22

Figure 1. Time series plot of the original sequence of express delivery volume in Xinjiang
1. #HEREERFTIEFE

AR 2002~2023 A K5 bR R JEUAA B i N PR R, EOP RO A IR AR Bt B . I
I BE 5 T BB ATIRE, BT BotR (- AR TR AT AR, D JiE Sr I BS54 ARG 36 5 vk DA e B
MRS, RASCRMI PSS . B 1R, OB se RIS & JRUUn B i P 7, 2002~2023 4
AR RIS, 2002~2012 2 (M BRI K218, 2012~2022 F Z [RIFFIA BRI, (B R AT IR KA,
3| 2023 FEHEREIE K, HaaEY, BT BUAIW R s bRE R ER AR AR, R B S A AR
gt — 2B HIr T Ak .
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Null Hypothesis: X has a unit root
Exogenous: Constant
Lag Length: 4 (Automatic - based on SIC, maxag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 3.143022 1.0000
Test critical values: 1% level -3.886751

5% level -3.052169

10% level -2.666593

Figure 2. Unit root test plot of the original sequence of express delivery volume in Xinjiang

Bl 2. $hRiEERFY| A ARGIEE

A 2 Arf5H, X EraE s E 5 I T (ADF) SR AR A B0 25 SR . R R 2 B A AR (FE TR .
ADF #6451+ & M 3.143022, XN HEZAE A 1.0000, AT 1%, 5%, 10%IE GRS B FIRER . LA
AeE A AR, Ui ErsEYLE B R AR AR, N T R S RO O BIRS B TR N A W T AR

Date: 05/15/25 Time: 12:55
Sample: 2002 2023
Included observations: 18

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

— -0.390 -0.390 3.2234 0.073
-0.112 -0.312 3.5069 0.173
0.319 0.183 5.9534 0.114
-0.308 -0.156 8.3853 0.078
0.240 0.195 99781 0.076
-0.140 -0.163 10.567 0.103
-0.048 0.024 10.641 0.155
0.174 -0.028 11.727 0.164
-0.176 0.024 12961 0.164
0.043 -0.094 13.045 0.221
0.005 -0.028 13.046 0.290
-0.042 -0.034 13.151 0.358
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Figure 3. Correlogram of the original sequence of express delivery volume in Xinjiang

E 3. #EEERFIIEXE

f b 3 AT, R s E R T AIA DG . B A SS(AC) I E A DG (PAC) RECK PUdEIE T 0, &
AFFEHEFRE . Q Siit & (Q-Stat)Xf RIMEZE (Prob) i 4y /N T E /K 0.1, St WIHr s bl & 7 51 P Fafr
FERSGNE . TN 5T B — B 22 40 WP AR 1

HRE 4 fTEH, ErsEbus EXEE— 20 5 0 7R . IWEF AT, 2002~2022 42 8RR A
RIS, FESEREMIERS. 2023 it tod G K 8 e s . @l —m 25y, SR migEses
B — B R, BAMEIEES), X —ZE G T SR ARSI AR

BT 5 ATfg e, xRt E P 22 0 P 51 D (DX)HI(ADF) ARG I 45 3R . R N IZ P9I
B RR(ARFAR). ADF K404t f9-0.909926, X MR (E 0.7575, KT 1%, 5%, 10%lw FHAE XS
M. AREELE RS, WM ZE0 G AW EEFRR, R — 20 GRS i 20 il — S H
WP AR
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Figure 4. Time series plot of the first-order differenced sequence of express delivery volume in Xinjiang

El 4. #hBREE—MNENBFIIFFE

Null Hypothesis: D(DX) has a unit root
Exogenous: Constant
Lag Length: 3 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.909926 0.7575
Test critical values: 1% level -3.920350

5% level -3.065585

10% level -2.673459

Figure 5. Unit root test plot of the first-order differenced sequence of express delivery volume in Xinjiang
5. FiEREE—MESRFIIRLRKIEE
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Figure 6. Time series plot of the second-order differenced sequence of express delivery volume in Xinjiang
6. MEBEPEE _—MENFFTIFFE
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H B 6 IR, RraEtuE ERE P E 0 E N PR G 25y, 2002~2022 2 AEHE A
RKHIBEEh, FESeFE ML N E RS, 2023 SEFT a0 Phd i KA do %y . AT IR P 5 — i 22
A, e SRR, BUTEREIATAE . T DN R 2 O3 JE P AU BEAT AL AR B, IR AT

Fatk.

Null Hypothesis: D(DXX,2) has a unit root

Exogenous: Constant

Lag Length: 3 (Automatic - based on SIC, maxiag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.345921 0.0054
Test critical values: 1% level -4.004425
5% level -3.098896
10% level -2.690439

Figure 7. Unit root test of the second-order differenced sequence of express
delivery volume in Xinjiang

Bl 7. $hEREE—MEN BRI R MRGE

B 7 AT, ErEbGE E 20 541 D (DXX, 2) (ADF) AR IS5 1. R iZ A
AR (AETF2). ADF KIS0t &8 N—4.345921, XN AERAE 0.0054, /NT 1%, 5%, 10%lf R % M A%
o R4 R, W I E SRR, R I R 25 5 AT AR G R AR SR AR Y e B

4.2.2. {EBEM

Date: 05/15/25 Time: 12:48

Sample: 2002 2023
Included observations: 22

Autocorrelation

Partial Correlation AC PAC

Q-Stat

Prob

LU

0
O
=
-

=Tl oooom

0.636 0.636
0.551 0.246
0.404 -0.029
0.319 -0.004
0.274 0.055
0.168 -0.090
0.095 -0.070
0.003 -0.081
-0.081 -0.095
10 -0.153 -0.088
11 -0.240 -0.121
12 -0.267 -0.036

OCO~NOOP,WN-=-

10.157
18.166
22.702
25.685
28.012
28.945
29.263
29.263
29.530
30.556
33.324
37.092

0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.001
0.000
0.000

Figure 8. Correlogram of the second-order differenced sequence of express delivery volume in Xinjiang

El 8. #EREE_MESTFIIEXE

Hi Bl 8 AR, BraEPid s B = AR . B R(AC) R B T, i H AR (PAC) R &L
FE G 1 B Ja i 1 0. 456 Q Sttt & (Q-Stat) X M2 (Prob) 3 A/ T 0.05, 15 B Fr FIAFAEAH R
Rk, PP ARIMA BRI (BB 8o p = 1, Ja 804 7 D RUERE GGk £
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4.2.3. HEELAZI

Dependent Variable: DXX
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 05/15/25 Time: 15:18

Sample: 2004 2023

Included observations: 20
Convergence achieved after 18 iterations
Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(1) -0.905244 0.161427 -5.607771 0.000C
SIGMASQ 7385408. 1475253. 5.006198 0.0001
R-squared 0.424808 Mean dependentvar 712.595C
Adjusted R-squared 0.392853 S.D.dependentvar 3676.37C
S.E. of regression 2864.613 Akaike info criterion 18.9384¢
Sum squared resid 1.48E+08 Schwarzcriterion 19.0380€
Log likelihood -187.3849 Hannan-Quinn criter. 18.95792

Durbin-Watson stat

1.755849

Inverted AR Roots

Figure 9. Modeling diagram

E 9. EEE

-.91

B EE 9 A H, BT ARMA BRORABIAE T2 0T B a8 Pk & i 22 73 7 511 (DXX) B A 1R 1l 45
MZHCE , AR(L) #%8-0.905244, t Gt it &% (Prob 7y 0.0000), it B 5 [l TS A5 R AT ik 2 B2
R-squared >y 0.424808, AFREE M. BT E A REAE—ME&IE T 0, AR REIE M1
W, M ENEFITFR, FIES T ARIMAL22)BEIZ 8 p=1, d=2, q=3. FHEEHR

kR .

Autocorrelation

Partial Correlation
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PAC

Q-Stat

Prob
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0.168
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-0.039
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-0.160

1.5667
3.8871
3.8968
4.8475
49720
5.8972
5.9399
6.0744
6.2090
7.0319
7.0428
7.0884

0.049
0.143
0.183
0.290
0.316
0.430
0.531
0.624
0.634
0.721
0.792

Figure 10. Residual Q-test plot

B 10. 3%E Q I

B 10 AI/5H,  pras b B f A =R U0 T . AR SS(AC) AR E AH 2% (PAC) R Bk 22 78 Z A it
EREN, H Q Fit & (Q-Stat) i B FIMEZR (Prob) 2 £ K T4 W& & /K F- (1 0.05), KA ZE T HIAAFAE
BRI, FEAN AR A, XU T AR RE A AT PR RS R, BRI A RO BT, FR 2

AN PR AT A A RS B
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4.2.4. BT

Table 2. Predicted values
= 2. FUN{E

Fr JR GG HehE T 9596 I IX 8] (/3 1) X RZE(E FEIRZEE
2021 16185.77 14980.23 [13820.56, 16139.90] 7.45%

2022 16216.5 15923.75 [15010.32, 16837.18] 1.81% 3.69%
2023 30,504 29953.98 [28210.75, 31697.21] 1.80%

2024 30010.19 [27850.32, 32170.06]

2025 33103.19 [30420.65, 35785.73]

2026 36137.64 [32980.12, 39295.16]

2027 41185.23 [37520.89, 44849.57]

f b3 2 aTfR Y, 25T ARIMA(L,2,2) 158 B850 37 R e ish & (0 0 25 51, B s BB o, ik — 2015 95%
B XA BRI Z bR 2= TP KA 5, BAE R% 1.96), 2021~2023 44 SR AHEHE AT 0T L,
FHXHRZAE 8 7.45%, 1.81%, 1.80%, “F-3JiR ZE{H N 3.69%, HEARRZEANTE /)N, 1 WA AL 751X 3 H]
TSRS« 2024~2027 AR TRNME, HMNEHBFE, Db 2 BTSSRt Frs pub 7 b rs:
RERITI, AR 778 WSS 5008, ABCERDE R E 2 BN S % .

425 RIZHERIEE

SEAHEBPOEAT LR RRHIE KB M =, W =R S LBUR S %

1) TS S (S5 TE —#0)

a) filh A St TR LI K (R A 15%~20%) « #5550 38 £ 2 (B R W /W AT AR 41 IE B 38 35)
THERR KIS

b) A%Co RS Wi A E LIS AT AT REHI ) UL 40 8, 7 O e Hh X eI &% .

2) SRULIE S (e 95% X [H]_FFR)

a) MRSk BURANAS (a0 Es 5 Bt 2 AR PO AMIR) o7 57 5 5 SR (5 S B A 1Y
50% LA 1), AR o sh A i PRk i

b) VETER: ik 0IE I R T RE S BUR A, THIRATHIRID G AT R G i H 25

3) AEWE S (3L 95% (X 8] T FR)

a) MR At AU LR (GDP B3I T 5%). HiZBUA M Sl . Hum R Ttz 4

ZE 2 HWT£8).
b) RIXTE e 5L IR A A LA, S PR AR A 7R SR BCIE, (R I I I IR UG % i A b IR
ESES .

5. FERRIBI TR R R SR IY
5.1. BURBFRSHEEMRASEEEIY

FYOB T AL S, AR AR S A B S5 B R T, SRR 25 1
ALK, BUREZE 74 T SRR A T AR AR, WL AT DAAR S BT A X il i A1)
B, VBRI R R 3 U R i R

SENE I R R T R AT A O THR T, RN I B 1 T A RIS N AL PR AT L 25 R
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M D AUE I Al rh, B8R AE U AEIATT, T H B BRI L BEAT ], BT R
b F AR, (R RTH A FRCRABARFZL, e AL VF T o b S 201 T DASGE BURIAE . HdfE iR
SEAHATI LTI )7, BARERT I Z M SRR A R, (HR L2 R AIR 55 ot B 22 20 e PR D
ERAEAIE, T AR IS AT W E A R M, AME AL TR ™ 7, T HIR 1 45 & i e
ABUHIA REKIIA 2L

5.2. BRI SR 75 H YL

T SR S0 A Al ROt A B R BN A BRI AR, BN Sl I PR SR e S v, iz X AT
WP LN, PIEIZ 5 SNR A2 v BLIE N [ ERE 4e A, T 2 BB it b X & FALRIR
HE, O HRICEAH TED YIRS E R B AR5

BRI P AR REPRIEAR AR AL XL IE 2 A IX SE 5 20— 28, Rl AR P R B, A — o ELBCIR )
FRUBLRE Atk KT SEIS LE 7% 5y IR (R0 7 A e o 7R B BRI B B 5 4, B RV 2 A RIS
By KVREAARIE, R ARIEIT L — K A .

5.3. RAREFE AA BT EAIEI

s PR L T ENRBCR BRI, SINKEEE AN T8 REX e BUAREOAR,  [RIIN I8 2] Rk
W, R RE AT LR B A s T 2k, AN TR ik OB RELE, WM E izt e, &
MpANEEAE BL R FEHLA AT B O H XA SOAR AE SR AR .

T EE A e R AR B R i T B bR AR S URAR RS TR AT ML TR R A, R THERR A Sk 5K
SE I P RESERRBWOR BT, PR BUORIR S AR5 N A, WS B AA R IR R &R, BRIEAT ML L 00
NG Gis Xk 4, AMEGRAA AL E BB, T SIASNBAA T3 77, kAT n] Rpsk
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