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Abstract

In the post epidemic era, in order to study the import and export situation of China’s goods, this
paper uses ARIMA model and Holt Winters three parameter exponential smoothing model to model
and compare the monthly data of China’s total import and export of goods from January 1996 to
October 2022, and forecasts the total import and export in the next three years. According to the
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prediction results, both models can better fit the data, and the fitting degree of the latter model is
slightly better than the former. The forecast results show that China’s total import and export of
goods will gradually increase in the next three years.
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Table 1. ARMA order determination principle
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Figure 1. Time sequence of China’s goods import and export
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Figure 2. Time sequence diagram of China’s goods import and export volume
after difference
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Type 1: no drift no trend
lag ADF p.value

[1,] 0 -28.3 0.01

[2,] 1-16.3 0.01

[3,] 2 -12.3 0.01

Type 2: with drift no trend
lag  ADF p.value

[1,] 0 -28.3 0.01

[2,] 1-16.3 0.01

[3,] 2 -12.3 0.01

Type 3: with drift and trend
lag ADF p.value

[1,] 0 -28.2 0.01

[2,] 1-16.3 0.01

[3,] 2 -12.3 0.01

Note: in fact, p.value = 0.01 means p.value <= 0.01

Figure 3. ADF inspection
3. ADF #23%

HiP 3 mTBLE Y, 250 a3 P AN T 0.05, BIRHANZ D 5.

5.1.2. ZEBEHLERLE
PN HABENLYEAT LS, A6 45 Rl 4 TR o

Box-Ljung test

data: diff(diff(x, 12))

X-squared = 68.176, df = 6, p-value = 9.671e-13
Box-Ljung test

data: diff(diff(x, 12))
X-squared = 123.08, df = 12, p-value < 2.2e-16

Figure 4. White noise test
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Figure 5. Autocorrelation chart and partial autocorrelation chart after difference of import and export values of China’s goods
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FLHIAROCIE, WS H AR OC I AT DS BIAH [ I 25 R, 20 e R, WA R 25 BRA IR I
Ko REA ST ARMA BAL, GRS AEAR, AR ZE @A (e A A 50 o 3 Ui B 17 B2 (0 281 v
BTG G, DR =0 Rk R &% 7 51

T 12 B LA I A SC R B0 A OC RBUS AR, %5 81T BAHOCRME, BATHEEEN ST
PRy ARIMA(L,1,1)x (0,1,1)12 AL, ARIMA(1,1,1)x (0,1,2)12 A . ARIMA(1,1,1)x (1,1,0)12 KA
ARIMA(1,1,2)x (0,1,1)12 %74,

Table 2. AIC values of each model
2. HREN AIC &

k] AIC
ARIMA(1,1,1)x (0,1,1)12 #5i %4 11198.66
ARIMA(1,1,1)x (0,1,2)12 #5i 74 11200.66
ARIMA(1,1,1)x (1,1,0)12 A&7 11249.28
ARIMA(1,1,2)x (0,1,1)12 ##! 11200.07

M 2 BISE R R ARIMA(L,1,1)x (0,1,1)12 BEAL AIC (/D , HM AN

_ 20388 (4 672587, Var (s,) = 3.057x10"
1+0.16268

12t

5.1.4. EERTG
AT, 4R W 6 Br.

Residual Diagnostics Plots

F

ACF
.0
Y
i
:

:
U
:
U
:
U
U
T

e It
=

0
N
Partial AC

WN Prob
0
"
q
q
q
q
L°]
Sample Quantiles
5e+07

Lag Theoretical Quantiles

Figure 6. Significance inspection chart of fitting model of China’s import and
export value series
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Forecasts from ARIMA(1,1,1)(0,1,1)[12]
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Figure 7. Effect chart of ARIMA model predicting China’s import and
export value series

& 7. ARIMA BTN 3 E 545t O E FHIRE

7, ALY R E IMOR RAF, Horh RO LI TR, A RrE i E,
B2 G = HE, RO RoR 2 BIMEALE 80% B 5 XA, WO N 95%E
fEIXTa] . FLHE > 45 R AP 8 Fror .

Point Forecast Lo 80 Hi 80 Lo 95 Hi 95
Nov 2022 567580021 545172579 589987462 533310796 601849245
Dec 2022 579689842 554592678 604787005 541307042 618072641
Jan 2023 556540238 528225841 584854635 513237105 599843371
Feb 2023 451322980 420243463 482402496 403790961 498854999
Mar 2023 523892372 490256196 557528548 472450280 575334464
Apr 2023 527916565 491907553 563925577 472845533 582987596
May 2023 544882392 506647095 583117689 486406551 603358232
Jun 2023 563134716 522795880 603473552 501441791 624827641
Jul 2023 571294257 528956257 613632257 506543874 636044641
Aug 2023 571809058 527562129 616055986 504139220 639478895
Sep 2023 585529994 539453154 631606833 515061548 655998439
oct 2023 552933504 505096702 600770306 479773429 626093580
Nov 2023 599284779 547360160 651209398 519872927 678696631
Dec 2023 612961482 558460714 667462250 529609750 696313213
Jan 2024 589557175 532422029 646692321 502176509 676937840
Feb 2024 484381320 424755571 544007069 393191606 575571034
Mar 2024 556943981 494923276 618964687 462091498 651796465
Apr 2024 560969269 496643386 625295151 462591321 659347216
May 2024 577934918 511383550 644486285 476153384 679716451
Jun 2024 596187271 527482485 664892057 491112368 701262173
Jul 2024 604346807 533554074 675139540 496078665 712614950
Aug 2024 604861608 532040770 677682447 493491747 716231470
Sep 2024 618582544 543788575 693376514 504195039 732970049
oct 2024 585986055 509269686 662702424 468658493 703313616
Nov 2024 632337330 551832833 712841826 509216327 755458332
Dec 2024 646014033 562873850 729154215 518862097 773165969

Figure 8. Partial forecast values of China’s import and export value series
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5.2. Holt-Winters =& ¥3s ¥ F a8
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a =0.4332801, 8 = 0.007498897,y = 0.335181
T =S e B AUE

a(1)=5.078294x10%,b(¢)=1.711769x10°
SR ciRJE 12 DETHEX B 12 AR, R 3 s,

Table 3. Seasonal index corresponding to 12 months

F 3. 2 NANRETIEH

A j FAHRALS;
sl 1.111734
s2 1.140238
s3 1.04473
s4 0.7955902
s5 0.9600864
s6 0.981374
s7 1.018573
s8 1.046461
s9 1.068102

s10 1.070205
sl 1.101524
s12 1.026045

T EA BT AT R K T
%, = (507829400 +1711769k)S,,Vk =1, Frt j oy r+K IS R4

F2 N RiE FlZ ARG AR Ak Y PR HEAT B, T B an B 9 B

Forecasts from HoltWinters
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[
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Figure 9. Effect chart of using holt winters three parameter exponential
smoothing model to predict the import and export value series of Chi-

na’s goods
& 9. A Holt-Winters =2 ¥ 5 e = 2 FUNF E st O &
FHIRE
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ARK 36 DKM, ML HfE. MARCRERR BRI Ha SR 36 1A BEK T,
F873 FAEL L P 10,

Point Forecast Lo 80 Hi 80 Lo 95 Hi 95
Nov 2022 566474473 552684350 580264596 545384300 587564646
Dec 2022 582949878 565970236 599929520 556981756 608918000
Jan 2023 535909605 517145064 554674146 507211716 564607494
Feb 2023 409471617 391043846 427899388 381288774 437654461
Mar 2023 495777370 472392595 519162145 460013443 531541297
Apr 2023 508449925 482646104 534253746 468986386 547913464
May 2023 529466547 500994779 557938314 485922736 573010357
Jun 2023 545754283 514880708 576627857 498537225 592971340
Jul 2023 558868584 525794671 591942496 508286400 609450768
Aug 2023 561800806 527097409 596504203 508726541 614875071
Sep 2023 580127495 542992945 617262045 523335101 636919889
Ooct 2023 542131957 508556397 575707516 490782570 593481344
Nov 2023 589310867 548836296 629785437 527410353 651211380
Dec 2023 606371763 563637393 649106133 541015184 671728343
Jan 2024 557369644 516416387 598322902 494737042 620002246
Feb 2024 425814021 391721524 459906518 373674046 477953996
Mar 2024 515498728 474129546 556867909 452230025 578767431
Apr 2024 528608556 485097064 572120048 462063472 595153641
May 2024 550389301 504114179 596664424 479617608 621160994
Jun 2024 567249888 518570863 615928914 492801743 641698033
Jul 2024 580808709 529978463 631638955 503070556 658546862
Aug 2024 583784126 531645935 635922316 504045645 663522607
Sep 2024 602754158 548011881 657496435 519033071 686475245
oct 2024 563208180 513641043 612775317 487401786 639014575
Nov 2024 612147260 554418946 669875575 523859422 700435098
Dec 2024 629793649 569588807 689998491 537718288 721869009

Figure 10. Forecast of China’s cargo import and export value series by Holt
Winters three parameter exponential smoothing model

[ 10. A Holt-Winters = & #i5 B /g E R TN E =4t OEFFIE

MIELT0 Frar A H 2 AR 1 A 2 A e _ETHT .
5.3. FIRERIXTEE 4T

AT #EFC ARIMA FE8UFT Holt-Winters — 85048 BT 1 455 80 14 7 0000 50 SR B 4, A SCIR B T 3R [ 524
HEHE 2021 4 11 H % 2022 4F 10 A LA E 5 BB Mo te, g5 a4 4 Fior.

Table 4. Comparison between the true value and the fitted value of the two models (unit: USD 1000)
4. AEBEATESHSENLLEM: FET)

A HIE ARIMA BAIAE  HXRE  =SBIEEEANAE  MHXHRE
2021 &£ 11 A 579339168 549488813 5.15% 546577665 5.65%
2021 4 12 H 586534153 582102855 0.76% 583015332 0.60%
2022 %1 A 569200293 560265052 1.57% 531162367 6.68%
202242 H 404249368 488688605 20.89% 428966002 6.11%
2022 43 A 504788873 505753980 0.19% 500003032 0.95%
2022 44 H 496120251 508554447 2.51% 520824715 4.98%
2022 45 A 537735611 508291622 5.48% 523866586 2.58%
20226 H 564587051 536038374 5.06% 545501505 3.38%
2022 %7 A 564661249 565098952 0.08% 572510283 1.39%
2022 8 H 550447670 574447887 4.36% 575689764 4.59%
202249 H 560767084 577376562 2.96% 582604697 3.89%
2022 410 A 511589600 542597351 6.06% 536714290 4.91%
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FOPSEEN SR R R S R VA A T o TR R NS MU R U o =3 i1 K AW e PO N AT e =X E N0
PRAR, AT kUL E IS AN IBERS, (5 5 it [E N 2 BRI . 3R E R AR AR 1
DA, ABEEAREMNE DK, 4 RERSFEKE A ERPEN,

SE K
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