Statistics and Application &tit3% 58], 2021, 10(5), 855-863 Hans X
Published Online October 2021 in Hans. http://www.hanspub.org/journal/sa
https://doi.org/10.12677/sa.2021.105089

ZEE A 5 H OHEFF 5547 B T

i AL
MG KL SHEEEE, ~f B

Wk HiH: 20214F9H17H; FHHM: 20214F10A2H; KA HM: 20214¢10/ 18H

wm B

HEETTRLR, RERH S EABMR, HBEKRZH R MamELTRENARELE, £
“—iF—B” BNRBESRLBRMNSEHREE, IRRZMERET K, BAEZERENAFILE
HAXRIBLE. Fit, RANAZEESRMENMERSNEERIE, RELENRORER, XIF
AR R E U KRS SPERH HEF B EENE L. ACER=EE20144E17~2020
FIRKKR S I OB, MK BEHHTIE FHFRRRPER R 5B W BTN, BEERER,
ZHEA RS OBER A, REAINRMHETARIMA(O,(1,12),1) AT RN, HNLEREZH
KRS EA—B, BT KRN MR By E AR

K §Eia)
=EA, HO%, ARIMAER

Time Series Analysis and Prediction of
Trade Export Volume of Yunnan Province

Wenhang Lu

College of Statistics and Mathematics, Yunnan University of Finance and Economics, Kunming Yunnan

Received: Sep. 17", 2021; accepted: Oct. 2™, 2021; published: Oct. 18", 2021

Abstract

Since the reform and opening up, China’s trade growth has been accelerating, and the trade
growth rate has gradually increased. Yunnan province is located in the southwest border area of
China. After the “One Belt, One Road” Initiative was put forward, the cooperation with neighboring
countries became increasingly close and the scale of border trade continued to expand, becoming
a bridgehead connecting South and Southeast Asian countries. Therefore, making full use of Yun-
nan’s unique geographical advantages and rich resources and giving full play to its role as a radia-
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tion center are of great significance to explore the path of opening up and promote the trade and
economic development with neighboring countries. This paper selects the trade export volume
data of Yunnan Province from January 2014 to September 2020, plans to merge its development
trend, and forecasts the trade export volume in the next two years. The fitting results show that
the trade export volume of Yunnan Province is cyclical. The short-term prediction is carried out
according to the obtained optimal model ARIMA(0,(1,12),1). The prediction results are basically
consistent with the previous development trend, so the short-term prediction effect of the model
is ideal.
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1. 518

BUEF R LAK, E MG RE R R, RSP R a0 5 K, ARSI K
DA% B 5] 5] Brib iy AW B2 -, FRE 1 52 5 st AN BT i, 2005~2008 4 57 5 36 K 3~ 24135 1) T 10%,
J& B AR VE A SRR N, BT DL AR FBOE AR S Sr, SRR E A s R R 5 EX
AL EER R UL ANREFEREEEEEZNERH. sman TIREM R LME, a2
Kiiasisk, HAMRemhse e BAEN S0t . 25t M5 R MR E DR R R T ERETH Y
Lo PR TR ERFIERFR A B T, & R g e, Zent, MR ARRORE AR B A
R — B RE, VIZRAR SR K 815 = A AL T 7 M AN S S8 5 i AWk, e 7= BE R
G AT RE T B A AN B TR, 2013 4F i — 7 BILIIRE, NaEA SAERTR S
wok T RIENGE, ZMASENOERNEEHRER, BOvERM MR ERK ANk, EFERs
FA 8 IS 5 5 BT K, #2019 4R, =AM DUR Bk B 2323.67 12.7¢, [AEEIEK 17.9%,
Hrr, HO5ER 1037.16 1270, KT 22.4%. ik, FTOFIH = E AR RME K EI AR E TR,
RAFFARS A ORIVER, X3z B8 BRI 4% DL HESh 5 48 [ R 52 5 4 55 R B AT BB X

ASCIIREFT H BITETXF 25 B4 51 5 H VAR PRI A T o0 B S T, AT B8 - b T e 2 R A I 4R
XPHMNR Gy R JEFFIE s, B BT BATHEIR 2 B4 H R 5 IR, A Ak 1 R RS AR S %

2. XHEkgid
2.1. ARABER

SEEVENER R W X ARG AL, 7 — BRI SR T, SRUERNASE
SRHZBEE, K755, GigUnSEmE i H 0 — B 53R SA, &7 AT 5 DB e 2K
. 2 ENI(2018)7EXT 2= 44 #E H 15 5y 0 B i K STk It Bk, R I 5 26 = A & br i K i hr
YRR ETESR[1], R SFEH R GG w s &P K H 26 B2 .

E ¥ E S A R 5 OARSHE S, REEP TR O5ad s e, Flan, #%PL2017)
[2]- MRESAIERET(2020) [3]140 i I Ran M LR AL A EU(RCA) LK 7 5 e 4 AR 386 5(TC) . HE 3 KA 34
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EE(ERA)Y 2 BB A= it L Se 4 ST AT TR, 45 3 B = BB A i th 1 B EBse iR 3 A 3E(2017)
iz HE bR 5 A 22 A5 E(MS) 0] 2 44 IR AR B 154 A TIN5, 25 SR B 25 48 6 FH R AT HE DR E A
Wi K[4]; HIEEE(2020)f1 ] 5 MNP EAR LR T Fg DU SN RS SR 2 564 71, KRILAFE EA
NI LLE AR 3 [5]. £ Z IS IR AT, 51 RS B EF T2, B, REMAN™iEEE(2012)
i =4 5 rE B E 2K 2000~2010 4F (1) 57 5 508, 0 =m0k i 157 598 1 b AT Ftiil [6]; 4= H (2018) {5 H
G TR 2 B AR WINME S SR 2008 ), A R RN 25 B A R H A BRI A AN [7]

2.2. ARG EER

TEXT SR Gy itk th T 0 A B T b, 238 AT B VR R 2 A IR ORI A . i, R 2 A SC
7(2002)EHL H 2000 4F 10 H e —4F (14 E3E H DA FEEE, 12 K BRI 2 J5 AR K 51 5 AT Tl
J[8]; Z=77(2008)iz ] GM(1, )AL X FR[E 2010, 2015 A1 2020 4F [k H 57 5 MAFEAT T, HL Fm 45
S R TR B 5 M K R AT [9]: BEAR(2010) 4 K AR Y 2 & T R B R B, S T A S ks AN 7
THIFRIS2 0, AT A = T 2 B RN D5 5 2R B A 1 800 T RS 8 [10]: P BRI 45 (2019) 36 L 1980~2017 4
A M OB, 32 H GM(L,1)EAD AR = ARk DR DT TS 1]

ARIMA HERILE XS F R Gy (O TOIAR 78 Hp B8R iz, AR 22 PRI T o R s A8 2 ) K 3 ) 0
RAE. B, ZE45 M4 (2008) [12]1 BT [ 1984~2004 4F o3kt F R4, EEi(2000) [13]3% L3k
1990~2007 47 aividE i T H BE SR, %o gk V80090 il 8 7. ARIMA F1 SARIMA BEZY H3E 47 T, 25 5%
AT i 7 R TR ) U T SR A B R 95 AR (2010) [14]. X136 (2011) [15]3 FH Fk E 1982~2008 4 (1 i
%R G5, 20 ARIMA BERHYA 33kt O30 1 R R AU, JFEAT T A A T s X A B RN 49 it 7 (2013)
Fzd 7 FRE 1985~2012 £E45 4L AR HH A1) ARIMA(2,2,2) R H-3EAT T, HL & IR0 f) 00 4 SR
BIF[16]; BRI HEANZE J7 (2015) 13 F FeE 2004~2014 FEHEH OBGK 0 H FERGE, 257 ARIMA(L1,1)f: 7%
Xt 2014 4F 1~9 H AEE DG IMERET IO, Z8 % LU A UL Y T 4 S ACERAR[17];  BRET(2015) 8 5L
ARIMA R 3 B 57 gk th O AT T, AR ILTIRS B, 456 AR4kPE BP #1428 15 AU 15 211
T 25 SR B ek [18]

UbAh, A s F A R T 7 vE R VR G AT AL, ln, A6 (2014) 5 A AR A i R
WAFRIJ5, ESL PSO MALIE A RVM REASG IR I H DU T 700, LTS0S B 4 [19]s B
Bi(2015) R FH £ B o BT 00773, VAT B B 14555, AR 7 [l VAU SE 2R 0] 5 1l X () 3 HE 11
MR BEAT T [20]; 7 ARAE(2018) A Sy A% G (1 U A R4S A Ak, A2 A FH /0N e A8 460 1 7 2 Y B e (1]
FER s, AT /N ARt DGM AR % 3% [ 2007~2017 4E O HE Y VAR SEAT TR, A DAY () F 00 32
ZERUN21].

gr LRTR, A BTN = B AR S R T, AT 2 R R T AN SRR DA R 1 s 4 Tk
&, iz H ARIMA B850 2= B A T2 2y i VAT 0 AT AR LD o BRSO B = 44 2014 4F 1 7 ~2020
B9 H A BERGE, 6 AT A A A ARIMA AR XS A R P 4 (1) H VAR AT Tl o

3. ARIMA $##38Y I8

ARIMA T, N RRNZE 5 8 B AR 3T 28 T (Autoregressive Integrated Moving Average Model),
ARIMA(pdo)fiid, AR “HIEIE” , p AEBIHTE: MA N “B3FE” , g A%, d
NAEZ RS BT S 22 7 B, ARIMA R (AT 0N

(l_Zip:ﬁAILi)(l_ L)d X :(1"'2?:1&“)81 1)
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Hh, LAWEEF. 4d=0EFI TN, ARIMA BB MM T ARMA B8R, A ¢ B 7 Ffalk:
K ADF SAT AR IS, 606 — T A EE R A AT T TP 4R AT, RS0 p B KT 0.05, NI
WA E 4 S A AR R AR, PR AE PR B3 — A5 KA A BRI a0, A 30 AT AN i U
TR TR A A T AR AT R 56,  an R =R IS #E Bon e 50 SR, 55 Hedk AT 2
A3 RO i P SRR A

ARIMA(p,d, o) #5 81 H ) = AN S B0 48 B 18] 7 20 F6) 18 FH S A AR 52 BEDR A 5 AR B PR i S R 4L
AN AR L, AT AR AL HEAT SE M TS 206 B2 FG pod,g B . RN ST AR 5 AT SR AIC #E
W E AR RS FEAT IR, BRI AIC (B f /N AU AL, BRI IS EUE IS K00 R e, A
A7 S 2 P D 3 A G 2 P P S A I SR ), R R RS IGIR I Ljung Giit ORI T, ERRZERFYINA
W, SR IARR 2
4. BRFKIFEFLIR

ACHEEL 2014 £E 1 H~2020 £ 9 A=A B O EdE, 357 ARIMA FERIEFEAT TR, HdE kiR
TR MG SR EE L BT EEE T 2018 4F 11~12 A . 2019 4F 1 HIERGa L, MMNEEA%ITH
2ot HAS HR IR 4, 6T 2020 4E 1 H R 2 H SR IEE, TSt AR RS L BAR R Y DS B
BT LA H 45 A A 1 18] B3 KR —30. 1% 347 I 5
5. SCUES#R
5.1. KFIEFF|RITRAbTE

A ARIMA AL 2 1 75 00 7 AT PR A F e A A5G, X TP A7 U e B 5 2 37. ARMA(p,Q)
B, P AAETAR, TFREET 22 70 Ab B DLV BR FOE 35 TR 7 ARIMA(,d )8 . k36 7 41 1) ~F- Fa
P, 2l A A R S OB R E 1R, ATCUE R DA — ks, B 230 .
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Figure 1. Timing series of trade export volume of Yunnan Province
1. zEERSHEOHNFE

B2 Sy Y VAR B SG A AR DRI (] 2) 2o, AR HE R IRAIE,  H 23 I AR 3% s 0% U35
3, RYIZMAE N 5 BRI, Siam RS EMKE, WIS A E R P AT
Rl dE—bxt P SIREAT ADF BRI, AT A =i A S8 A R xS ) p (B4 /T 0.05, AT

*http://172.16.245.13:85/page/Default.aspx.
*http://stats.yn.gov.cn/tjsj/jdsj/.
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ZEA NS 5 OSSR R, HAM AR p EAT 0.05, AIMFFIAE AR, KA GE 8
FPAEEAL ARMA Y, 5 St HkAT 22 0 A B
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Figure 2. Autocorrelation diagram (left) and Partial autocorrelation diagram (right) of trade export volume of Yunnan Province
2. ZEAE RS HOFBREX(Z)MREHEXEH)E

ST mFA A o 0 DA S PR, oo T 1B 12 220, DLEERIE@S M. X%
I3 JE P AIEAT ADF BOALARKS G, TR = AP R BT R N p B3/ T 0.05, BRIEZE 7 )5 Fral-F A,
I P A 6 P 22 RSB R AATH SR AN R A BEAIL S, PRI AT A 2253 )5 B 7 51 2 32 ARMA B
5.2. BRI S EY

M 2200 5 AR S oy Y VRIS PP I (B 3), W] AT Z2 0 AL B R, P 91 A I SR AE O OBl
FSIVERAS B T R KTERR, R ol TR .
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Figure 3. Series diagram of export volume of Yunnan Province after first-order 12 step difference

E 3. 1M 12 ENEEEEEOFRFE

X 22 53 Je WG 2 1) 1 AH DGR B AR OC (1] 4), WTRUE HHAE BN, BEAHSCRREUE 1 R, W
EAH SRR EUN 2 (AN 11 B s MW BE, WIS B0 280 BUR RHIE . 2% B A R R B N B
i A SR 2 B AN 12 Bk, A4 ARIMA((2,11),(1,12),0)i6% REU AL, 27 B CRBUERE, WE
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SRR 2 Brai 2, J”'JTMAARlMA(Z,(1,12),0)1‘ﬁ§£: o EARR A L R, e AR R
AIE ARIMA(0,(1,12), )AL, H4 — M oAE RN T4 ARIMA(2,(1,12), 1)1 4,
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Figure 4. Autocorrelation and partial autocorrelation of difference sequences
4. E7EFFIFBEXMREEHEXE

AR LA_E B A S A A G BRI RRFAE 7T DAlnf LR B EAT A0S, e 1 .

Table 1. Model order determination and model selection
= 1. BB EM RIEBIEE

)

B A G R AR i AR G R AT

R 1 iR 2. 11 ke ARIMA((2,11),(1,12),0)
R 2 iR 2 R ARIMA(2,(1,12),0)
A 3 1R i ARIMA(0,(1,12),1)
B 4 iR = ARIMA(2,(1,12),1)

5.3. ARIMA EER B RRIE
RIEEL 1, @AM ARIMA BT, 12 H R #AFS 3| UL EVUAMRER B4 A 45 B an sk 2 Fios.

Table 2. Fitting results of ARIMA models
2. ARIMA REILE 4R

e S bRt 2 t{H AIC

arl =-0.0385 0.1298 -0.30

it 670.81
arll = 0.3240 0.1316 2.46
arl =-0.6091 0.1232 -4.94

A 2 655.6
ar2 =-0.3706 0.1298 -2.86

i mal = —0.8156 0.1373 -5.94 650.62
ar2 =0.0018 0.1689 0.01

i 4 653.7
mal = —0.9082 0.0931 -1.01
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H 2 PN IE LR, ATULEREA 3 1) AIC s/, FILAERE KA R b,
ARIMA(1,(1,12), 0045 80 2 B AR 1) . N T B B2 B i =0, PR R 40 3 sh e B s A 257 ARIMA
TR, 153 (AN ARIMA(2,0,0)(2,0,0) [12], BEAY BAKH S HbH45 B 3 s,

Table 3. Fitting results of automatic order determination model
= 3. BRIEMEFERNUEER

] S FRifEZE t{A AIC
arl = —0.4212 0.1197 352
ar2 = 0.2193 0.1224 1.79
B 5 749.94
sarl = 0.1996 0.1130 1.77
sar2 = 0.4344 0.1385 3.14

X 32 W5 B JE 15 2 Y e AR R (B 3) DA e R 45 H shide B R AL 34T S BRI f) (2 3 AR 56, A6
E AN 4 F14 5 Fion

Table 4. Significance test results of parameters
F 4 BHNBEZMREER

TR A S pfE BE
1AL 3 mal = —0.8156 0.0000 B3
arl =-0.4212 0.0007 v
J ar2 = 0.2193 0.0773 ENTES
2
e sarl = 0.1996 0.0860 NGE
sar2 = 0.4344 0.0024 v

Table 5. Significance test results of models
F 5 REMBEMONER

o p it CEo
A 3 >0.05 e
R 5 >0.05 w3

FH% 4 N3 5 KGO0 45 S nT 0, iR 3 FIS 5l v & Bt B p {54 0.0000 < 0.05, X% 2 1) H B
AL H, p E KT 0.05, KLSEFIEAERE T B EERI; A 5 3% sarl Fl sar2 ATt M) p
E¥KT 0.05, A EHESEHEDT T BEMHAE, AL EFET 3 5 ARIMA(0,(1,12),1) N
A,

5.4. tEEITHM

MTRIEE 5 Rl BLE Y, RRE R BE IR 2 h DS 2 AT — 3, R 1~2 1,
B ot DAUR AR, BlJS B HBUTeE BT, BRI 9 A Ml Bl K85 SOZHE 8L T BRI S, BArmn
WS 2IHTER S . RRPIE 2 m 48 5 5 B B AR T W% 6.
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Figure 5. Forecast of trade export volume of Yunnan Province from October 2020 to September 2022
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Table 6. Forecast value of trade export volume of Yunnan Province from October 2020 to September 2022

52 6. =EH 2020 ££ 10 B~2022 £ 9 AR S H OFTUNME

i 1] TIMIME (B47: 127T) I TIIME (8472 127T)
2020 410 H 116.5675 2021 410 H 134.9716
2020 4 11 H 125.2662 2021411 143.6703
2020 412 H 121.9734 2021412 A 140.3775
20211 A 85.9831 20221 H 104.3872
20212 A 47.6264 20222 A 66.0305
202143 A 97.6028 202243 H 116.0069
2021 4E 4 A 78.2226 202244 A 96.6267
2021 4E5 A 88.5007 2022 £ 5 H 106.9048
20216 H 91.1235 20226 H 109.5276
20217 H 104.7548 20227 H 123.1589
20218 A 135.8932 20228 A 154.2973
20219 A 211.4248 20229 A 229.8289

6. &

RICEEUT P4 2014 4 1 H~2020 4 9 H = FE 5 5 tH LVAR) A BEUE e 3L 7 L oR e
BAEE— I AYE, H ADF ki 2h R BoR F P RS, DRI A SCEE 7. ARIMA BEASG H  J i #dk
1T TG 1RYE AICE SN RN, BiE ARG 88 ARIMA(O,(1,12), 1) 4!, HEiiix 2020 4F 10
H~2022 5 9 A=A MR S M OB T, 258 SR TR N 2 54 1 DA 2 BT R
BEAR—, R AL R 3 O AR o R g S, BATAT AT A T B R A R S O
R JE R BN ARFAE , MR AR SR BN 28 K R a3 3E AT & B T4
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