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Forecasting the Container Throughput of the Busan Port
using a Seasonal Multiplicative ARIMA Model

Ghae-Deug Yi

Abstract : This paper estimates and forecasts the container throughput of Busan port
using the monthly data for years 1992-2011. To do this, this paper uses the several seasonal
multiplicative ARIMA models. Among several ARIMA models, the seasonal multiplicative
ARIMA model (1,0,1)*(1,0,1)12 is selected as the best model by AIC, SC and Hannan-Quin
information criteria. According to the forecasting values of the selected seasonal multiplicative
ARIMA model (1,0,1)><(1,0,1)12, the container throughput of Busan port for 2013-2020 will
increase steadily annually, but there will be some volatile variations monthly due to the
seasonality and other factors. Thus, to forecast the future container throughput of Busan port
and to develop the Busan port efficiently, we need to use and analyze the seasonal
multiplicative ARIMA model (1,0,1)X(1,0,1)12.

Key Words : Busan Port, Container Throughput, Forecast, Seasonal Multiplicative, ARIMA
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Minimum 203640.0 Probability 0.000101
Std. Dev. 352294.9 Observations 240
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Al =} AC PAC Q-stat Prob
6 0.902 -0.074 1301.3 0.000
7 0.890 0.053 1498.5 0.000
3 0.872 -0.084 1689.0 0.000
9 0.857 0.001 1873.6 0.000
10 0.842 0.021 2052.6 0.000
11 0.836 0.177 2229.7 0.000
12 0.831 0.100 2405.5 0.000
13 0.811 -0.281 2574.0 0.000
14 0.798 0.006 27315 0.000
15 0.787 0.097 2897.2 0.000
16 0.776 -0.022 3053.4 0.000
17 0.765 0.001 3205.8 0.000
18 0.752 -0.031 3353.7 0.000
19 0.740 -0.020 3497.8 0.000
20 0.726 -0.013 3636.9 0.000
21 0.714 0.052 3772.1 0.000
22 0.702 0.001 3903.2 0.000
23 0.694 0.009 4032.3 0.000
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25 0.676 -0.171 4284.6 0.000
26 0.664 -0.046 4404.2 0.000
27 0.655 0.065 4521.0 0.000
28 0.646 -0.008 4635.4 0.000
29 0.639 0.052 4747.8 0.000
30 0.631 0.016 48579 0.000
31 0.626 0.038 4966.6 0.000
32 0.618 0.011 5073.2 0.000
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36 0.603 0.044 5486.4 0.000
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A gjtete]l WA Sholl A & T+
n#ete] AT U2hd) @R 2/ FAEe EEvd s AdS THE
(seasonal multiplicative) ARIMA X2 0 Eias! 1
<3E3>el A e Sl

<E 3>oA ARIMA =2 (1,0,1)x(1,0,1)x(1,0,1)21 4 AR(1), SAR(12), MA(1) =L

od —

Uehle AR5 mEe A%ES deuls Fis B0 e
% 7y

el AHEs
E5% 55 9 ARIMA (1,0,1)x(1,01);; RER o= uf o= 2o A

<E¥ 3> £HAHZE ARIMA (1,0,1)x<(1,0,1)12 HAEZH 1

Dependent Variable: QTY

Variable Coefficient Std. Error t-Statistic Prob.
C -9957.284 199667.3 -0.049869 0.9603
AR(1) 0.970936 0.016473 58.94058 0.0000
SAR(12) 1.075106 0.010982 97.89737 0.0000
MA() -0.246075 0.068156 -3.610466 0.0004
SMA(12) -0.920933 0.015611 -58.99187 0.0000
R-squared 0.991769
Adjusted R-squared 0.991620
Log likelihood -2668.755 AIC 23.55732
F-statistic 6687.024 SC 23.63275
Prob(F-statistic) 0.000000 HQ 23.58776

= AIC+= Akaike information, SC+ Schwarz, HQ+ 22 Hannan-Quin criterionS YEHE
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<HE 4oolMeE FAEY Ev W S AlZS W dH(seasonal multiplicative)
ARIMA »¢ (101)x(102)i FA43 Axtolty, ARIMA =9 (1,0,1)x(1,0,2)°l A
AR(1)Z} SAR1)9} SMAQ2) B 5% F9 <ol A t#hd Ptz & v Fosk Ao

= Yetskey MAD = 5% ‘IT‘/] Tl A gt Partez B w folshA] ¥ o=

et 3 AICSH SCo| gol BEF £EE $% ARMA (10,D)x(110n &2
A2 Wurrhs A s A5 2Pl d WEHY W AR vhepyeh

<¥ 4> Seasonally Multiplicative ARIMA (1,0,1)x<(1,0,2) &S24 2
Dependent Variable: QTY

Variable Coefficient Std. Error t-Statistic Prob.
C -3054698. 12656009 -0.241363 0.8095
AR(1) -0.628905 0.157616 -3.990105 0.0001
SAR(1) 1.001316 0.004400 227.5569 0.0000
MA(1) 0.161539 0.170956 0.944916 0.3457
SMA(2) -0.348818 0.100498 -3.470891 0.0006
R-squared 0.980439
Adjusted R-squared 0.980104
S.E. of regression 49458.34 AIC 24.47643
Sum squared resid 5. 70E+11 SC 24.54938
Log likelihood -2907.696 HQ 24.50583
F-statistic 2919.684
Prob(F-statistic) 0.000000
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N
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<E oA E HAge EFH S 3l (seasonal multiplicative)
ARIMA =9 (1,00x(1,00 o2 F43 Aiolty. ARIMA E= (1,0,1)x(1,0,0)°14
AR(1)¥ SAR() EF 5% froFwolA tatd Paroe= & of fofst Aoz Yese
H, 2ol AWEs Uede A2FATe 2P A s
U, ARIMA =3 (10,)x(1,00)2 3o Aoy B FEL
(1,0,1)x(1,0,)1z = o553 drrs & w2y 08 e T



SHAE ARIMA ¥ S 0| &% At

<E 5> Seasonally Multiplicative ARIMA

Dependent Variable: QTY

ro

| ZiglolH{ &5

2% 253 of

Ak

(1,0,00<(1,0,0) I E=2E 3

Variable Coefficient Std. Error t—Statistic Prob.
C 2897810. 6706948. 0.432061 0.6661
AR(1) -0.364244 0.060929 -5.978163 0.0000
SAR(1) 0.997719 0.006924 144.1007 0.0000
R-squared 0.979409
Adjusted R-squared 0.979233
S.E. of regression 50528.28 AIC 24.51098
Sum squared resid 6.00E+11 SC 24.55475
Log likelihood -2913.806 HQ 24.52862
F-statistic 5588.804
Prob(F -statistic) 0.000000
<E 6>oAE HAg EFd £S5 AdE S 3H(seasonal multiplicative)
ARIMA =2 (1,0,1)x(1,0,00 .= Ak Aytoltd, ARIMA =9 (1,0,1)x(1,0,0)°1 A

grom B ou §o% Aow ehd
e Ao ey

MA(1)% SAR(1) 2% 5 P
oy AR(DE 5% FolF=dA t#d) Pz =
a8l 28 AWES YeEe A2AASS) 28 AR EE UE U= Fite 493

X
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<¥ 6> Seasonally Multiplicative ARIMA (1,0,1)x<(1,0,0) oIS == 4
Dependent Variable: QTY

Variable Coefficient Std. Error t—Statistic Prob.
C -9957.284 199667.3 -0.049869 0.9603
AR() 0.970936 0.016473 58.94058 0.0000
SAR(12) 1.075106 0.010982 97.89737 0.0000
MA(1) -0.246075 0.068156 -3.610466 0.0004
SMA(12) -0.920933 0.015611 -58.99187 0.0000
R-squared 0.991769
Adjusted R-squared 0.991620
Log likelihood —-2668.755 AIC 23.55732
F-statistic 6687.024 SC 23.63275
Prob(F-statistic) 0.000000 HQ 23.58776
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AHdE <3 (seasonal multiplicative)
st Aztoltl. AR(1), SAR(2), MA1) 18al
SMA(2) 257 5% FoFwoA tatd Paroe= & u fo3t 3oz yepyon, 2y
o] Au9g= 1/‘rE‘rlﬂb ARATS P AFE vede Fae A4 YetwAT,
2EF £FS 5% ARIMA (10,010 292 o= frrh: ARIMA (10,)
*(1,0,1); €l AIC, SC 59 #tol =7 v Byo] d vt A vErsth

HN

Y 10 My o

<Ex oM Bkl T

G
ARIMA =2 (1,0,Dx (10,122 F7

rLl-hj

<X 7> Seasonally Multiplicative ARIMA (1,0,1)x<(1,0,1), &S24 5
Dependent Variable: QTY

Variable Coefficient Std. Error t-Statistic Prob.
C 724171.8 2.13E+08 0.003399 0.9973
AR(1) 0.999099 0.025559 39.08978 0.0000
SAR(2) 1.001314 0.011824 84.68737 0.0000
MA(1) -0.463737 0.061129 -7.586191 0.0000
SMA(2) -0.982530 0.010356 -94.87900 0.0000
R-squared 0.980561
Adjusted R-squared 0.980226
S.E. of regression 49218.88 AIC 24.46681
Sum squared resid 5.62E+11 SC 24.53998
Log likelihood -2894.317 HQ 24.49630
F-statistic 2925.655
Prob(F-statistic) 0.000000

AHE <53 (seasonal multiplicative)

-y
M
o

<E 8>eAE AR EEE
ARIMA =& (1,0,)x(1,0,1),2 FAg Axelty, E71d=z w798 7]l 4714
g9z 243 ARIMA =22 (1,0,1)x(1,0,1)914 AR(1), SARM4), MA(1) =g
SMA(4) B5F 5% H9o o)A t37 PFoz & o #93 Aoz yelhdon w3
of AdeEs Uetdle 2345 289 A3 =E vede Fae 4 Ued, &5
F FFE T8 ARIMA (1,0,)x(1,1,0)1 22 =3 u) oF mgo] 5 vk A
o2 etk 28y 9 55 F FEE o8 ARIMA (1,0,1)x(1,0,D1; ZEZ o

& fE= AIC, SC 59 #hol =A Hek oS Rde] @ w2 A ey

AN
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<E 8> Seasonally Multiplicative ARIMA S22 6

Dependent Variable: QTY

ro

ALSFO

S (=]
I-_I_l_

| ZiglolH{ &5

="} of

Ak

Variable Coefficient Std. Error t—Statistic Prob.
C 728366.5 8195097. 0.088878 0.9293
AR(1) 0.995987 0.023337 42.67774 0.0000
SAR4) 1.014658 0.011246 90.22539 0.0000
MA(1) -0.410551 0.062889 -6.528177 0.0000
SMA(4) -0.964071 0.012668 -76.10282 0.0000
R-squared 0.982425
Adjusted R-squared 0.982119
S.E. of regression 46599.55 AIC 24.35762
Sum squared resid 499E+11 SC 24.43122
Log likelihood -2857.020 HQ 24.38729
F-statistic 3214.124
Prob(F -statistic) 0.000000
<E oAM= FAkEke AAS  SH3(seasonal multiplicative)

zA3 ARIMA =9 (1,0,1):x
takd Pato = & o

ARIMA =49 (1,0,1)2x(1,0,1)4= F4 st
(1,0,1)421 4 AR(2), SAR(12), SMA(12)x= E5 5% {955 *
froggt Aoz vepdoy MAQ)= 5% FaTolA tah2 Patez & u {93514
22 FoE YENT oy A EFE £S5 59 ARIMA (1,0,1)x(1,0,1)p5
2 =g "rEutE AIC, SC 59 ol =7 =4 vt d= 2do] d wEd wk A
o= e

<¥ 9> Seasonally Multiplicative ARIMA &2 7
Dependent Variable: QTY

Variable Coefficient Std. Error t—Statistic Prob.
C -98684.49 178634.9 -0.552437 0.5812
AR(2) 0.922394 0.028038 32.89848 0.0000
SAR(12) 1.070055 0.011213 95.42900 0.0000
MA(2) -0.007057 0.072705 -0.097065 0.9228
SMA(12) -0.928061 0.015554 -59.66531 0.0000
R-squared 0.987693
Adjusted R-squared 0.987470
S.E. of regression 38051.22 AIC 23.95313
Sum squared resid 3.20E+11 SC 24.02881
Log likelihood -2701.704 HQ 23.98367
F-statistic 4434.040
Prob(F-statistic) 0.000000
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5
43 ZAafoltt, AAGYI2ME) @92 243 ARIMA =€ (1,1,1)x(1,0,1) 014
AR MA(1)2 5% FolgFoA tgd PHoez & u fo3x ¢ Aoz e
wom SAR(12)% SMA(12)+= 5% ool tahd PHoz & o {23t Ao
Uebgon, myge] MAyEs veide AAATS RE A4FEE YHEdE Fas
= JegAvl B5E 2525 59 ARIMA (1,0,1)x<(1,0,D) ZR2& o238 o wt}
= AIC% SC #ol v4 =4 YEy, ARIMA (1,1,1)x<(1,0,1)12 =& ARIMA (1,0,1)
x(1,01)12 FE= F2HE AoE YEGE

<HE 10> = 5o WES AdS W ARIMA 22 (1,1,1) < (1,012 F
= g
1+

(O
(=P
Iy

<X 10> Seasonally Multiplicative ARIMA (1,1,1)x(1,0,1)1 I Z =22 8
Dependent Variable: D(QTY)

ARIMA =9 (1,1,1)x(1,0,1)4°1 4] AR(1), SAR(4), 18|31 SMA4) 5<

+ 5%

Variable Coefficient Std. Error t-Statistic Prob.
C 2080.984 4248.386 0.489829 0.6247
AR(1) -0.357477 0.209160 -1.709106 0.0888
SAR(12) 1.075993 0.010913 98.59891 0.0000
MA(1) 0.064253 0.223194 0.287877 0.7737
SMA(12) -0.921282 0.015854 -58.11113 0.0000
R-squared 0.686676
Adjusted R-squared 0.681005
S.E. of regression 31257.38 AIC 23.55977
Sum squared resid 2.16E+11 SC 23.63545
Log likelihood -2657.254 HQ 23.59031
F-statistic 121.0852
Prob(F-statistic) 0.000000
<HEII>AAM = Fatgte] AeHoly 5% HES A-dS $H3 ARIMA(seasonal
multiplicative) # 8 (LLDx(L0,1,2 F4% Astelth AFLAAAL) 492 243

%9

Frd A gk PRte® & o ok X AR vEhd vbiE MA) #RF 5% {9
FrolA t#hd PR B u fog Aoz et

a8 ARIMA 29 (1,1,1)x(1,0,1), 238 AHaSs Yelye %
o] FAANe} Nugs wf FF] A YEHY E5E BESs & S8 ARIMA =Y
(1,1,1)x(1,0,)4% o =3 wjro} Fagel Adoly =% & E
2 Ao g eyt
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<E 11> Seasonally Multiplicative ARIMA (1,1,1)x(1,0,1); dI&22 9
Dependent Variable: D(QTY)
Variable Coefficient Std. Error t—Statistic Prob.
C 5080.331 1480.958 3.430436 0.0007
AR(1) 0.154580 0.136099 1.135791 0.2572
SAR4) 0.139474 1.002535 0.139121 0.8895
MA(1) -0.613732 0.110541 -5.552087 0.0000
SMA(4) -0.156408 1.000864 -0.156273 0.8760
R-squared 0.177923
Adjusted R-squared 0.163563
S.E. of regression 49795.34 AIC 24.49037
Sum squared resid 5.68E+11 SC 24.56420
Log likelihood -2860.373 HQ 24.52014
F-statistic 12.39067
Prob(F-statistic) 0.000000
<E 12>0 M= Fatde] ZAHClY el Wes Ads oW ARIMA 29
(seasonal multiplicative) (1,1,1)x(1,0,1)& FA3 ZAyjo|t} ALAG]UNYE) G = %

AR

A3k ARIMA =22 (1,1,1)x(1,0,D)ell A AR(1)¥ SAR() ¥l MA()E 5% #F4F+
oA tzkd PRoE & Wl EF o A= yEE oy SAR)S 5% ol

At PRI E B ow foshA] 22 o veigt By Ayes Yehye 2
AT 28 HAFrES YedE Fie =4 vegdAn E5%E 325 $W
ARIMA (1,0,1)x(1,0,1);; 222 o= w Hrl= AICe SC ol tha =A YEs:
7] wjFoel o] 232 ARIMA (1,0,1)x(1,0,1)1; R T= X3t Aoz YEy

<E 12> Seasonally Multiplicative ARIMA (1,1,1)x(1,0,1) &S24 10
Dependent Variable: D(QTY)

Variable Coefficient Std. Error t—Statistic Prob.
C 5215.500 486.2611 10.72572 0.0000
AR(1) 0.927749 0.033629 27.58780 0.0000
SAR(1) 0.047533 0.161791 0.293790 0.7692
MA(1) -0.988874 0.007382 -133.9533 0.0000
SMA(1) -0.471524 0.161740 -2.915314 0.0039
R-squared 0.194684
Adjusted R-squared 0.180799
S.E. of regression 48986.30 AIC 24.45734
Sum squared resid 5.57E+11 SC 2453051
Log likelihood -2893.195 HQ 24.48683
F-statistic 14.02144
Prob(F-statistic) 0.000000
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1 $abge] Adeld BEF 3% AFH 43
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<9 5>¢F <a9 6> FAMEe] FAge] A" oY EsdS 5 A (Seasonally
Multiplicative) ARIMA R 92 FA3 AL axg=2 et Aot o9 A IVHEY
o] 2] Seasonally Multiplicative ARIMA E% % FHRE 724, Akaike information,
Schwarz information, ~22] 3 Hannan-Quin information criterion®] 23} 7} £& %
FEE YERH ARIMA (1,0,1)x(1,0,1)1 23 & A5t

<O¥ 5>+ FARERe] FAbEe] AHolY EEEs Add AAAQTY)S HAHd<

ARIMA (1,0,D)x(1,0,1)12 ASAQTYF)E YEdn. <2¥ 6> F4kge] 5413
ZAeoly &% ARIMA (1,0,1)x(1,0,D1z AFAQTYF)E 2oz yehlar 442

+2 TEHe A7)E Ve

<33 5> FMEe ZE ol 257 AAMR 24 ARIMA (1,0,1)x(1,0,1)12 I & A
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<1 6> Fuge ZHoOolH =57 ARIMA (1,0,1)x(1,0,1)12 HIE XA EE2X

2,400,000
Foot bean Squared Error ST525 .12
Mean Absolute Error FT1215.51
2 -DDD -DDD B fean Abs. Percent Errar 1017359 i"‘:"“ﬁ
Theil Inequality Coefficient 0052571 Ty ‘-!
1,600,000
1,200,000
S00.,000
400,000
o T T T T T T T T T T T T T T T T T T

1994 1996 1998 2000 2002 2004 2006 2005 2010

<ag 7> FAkEel 7HolY Es e WEE of# Seasonally Multiplicative
ARIMA E%% FAHAERY 71ed, ARIMA (1,0,1)x(1,0,1);2 E3&o] information
criterion®] ¢]&] A&} Seasonally Multiplicative ARIMA R &2 FAH3 AS et

Wk, FAbEke]l &5 e wWESs ARIMA (1,0,1)x(1,0,D1z d5A(QTYF)E HAdo=
Axpe] 4715 vEpdi

£
Au)
=
=
ol
rx
rlo
H
N\
o5
N

=

<13 7> Buge AHolHd 2T HS2 ARIMA (1,0,1)x(1,0,1)12 ol & X[ 2f

1,000,000
Forecast: @TF
4 Actual: DO TY) -
S00,000 Root Mean Squared Errer 32E14.54 . i : i
Mean Absolute Error 29752 .99 H H H H
s00,000 Mean Abs. Fercent Errar =E3.0563
Theil Inequality Coafficient 0O.228872 [
400,000 : T
200,000 - frared
-200.000 -
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23l ARIMA (1,0,1)x
d @ g o 3%(2013-2020
aela <3 13> A YERE A} o] 1992WHE 2011

e <19 8>, <19 2
WA BRolR NIBIFHE 2L And] Azt v 27 AAAW, A=
2t 234 A%H0E Fhee FAE melm Ak

=

4 Fargre] ARIMA (1,0,D)x(1,0,D 23l <3 Agold E5F oFe WA
B o3 <E 13>A9 o] 20139 79 1657 831 TEU, 20139 129

1625t TEUZ viebyton] 20149 129 1747 23, 20159 129 1874 43, 2017 12

FAakgke]l 7 EﬂoM “Eau ARIMA (1,0,1)x(1,0,1)12 28] 23 Axd o=z
2013 13 8917k TEUZ M| &3&te] 20149 23H 34% TEU, 20159 23 183%+ TEU
201611 23 3539 TEU, 2017 23 5319 TEU, 20184 23 7229 TEU 123l 2020
W 3% 1487 TEU To2 oSHAnt 1gste] Fagde] 553 AdEE i
SE JARE 20209714 AR Ao R FrbehE AES Holal T

¢

Q

<E 13> RAe =S Y AxY olgf of £X(20139 1¥-2020d 12¥)

54 . 54 o 54 o 54

s (TEU) s (TEU) (TEU)

d=a4

2013MO1 | 1,471,700 | 2015MO1 | 1,702,692 | 2017MO1 | 1,969,648 | 2019MO1 | 2,278,193

2013M02 | 1,340,873 | 2015MO02 | 1,551,474 | 2017MO02 | 1,794,861 | 2019MO02 | 2,076,164

2013MO3 | 1,663,481 | 2015MO03 | 1,912,800 | 2017MO3 | 2,212,500 | 2019MO3 | 2,558,892

2013M04 | 1,610,531 | 2015M04 | 1,863,154 | 2017M04 | 2,155,116 | 2019MO04 | 2,492,564

2013MO05 | 1,643,336 | 20156MO05 | 1,901,069 | 2017MO5 | 2,198,939 | 2019MO05 | 2,543,217

2013MO06 | 1,584,577 | 2015MO06 | 1,833,151 | 2017MO6 | 2,120,435 | 2019MO06 | 2,452,478

2013MO7 | 1,657,653 | 20156MO7 | 1,917,615 | 2017MO7 | 2,218,062 | 2019MO7 | 2,565,319

2013MO8 | 1,580,400 | 2015MO8 | 1,828,320 | 2017MO8 | 2,114,849 | 2019MO8 | 2,446,020

2013M09 | 1,537,191 | 2015MQ9 | 1,778,375 | 2017MQ09 | 2,057,119 | 2019MO09 | 2,379,292

2013M10 | 1,626,547 | 2015M10 | 1,881,665 | 2017M10 | 2,176,495 | 2019M10 | 2,517,273

2013 [18,914,449| 20159 |21,881,673| 2017 |25,310,976| 2019 |29,274,561




9z

94

95 95

oo

oz

04

as

ag

10 12

14

16

18

SHAE ARIMA 282 o|2st RF4tgke] ZAHOIH 232 FHI o F
» e - =] - e - e
=2 =019 =o]2 =019
A=4L\ pgyy | 5L gy | R | ey | Y| (RU)
2013M11 | 1583643 | 2015M11 | 1.837.843 | 2017MI11 | 2125854 | 2019MI11 | 2,458,739
2013M12 | 1619517 | 2015M12 | 1873526 | 2017MI12 | 2.167.098 | 2019M12 | 2,506,410
2014MO1 | 1583022 | 2016MO1 | 1,831,342 | 2018MO1 | 2,118,338 | 2020MO1 | 2.450,051
2014M02 | 1442368 | 2016M02 | 1668765 | 2018M02 | 1930423 | 2020M02 | 2.232,848
2014MO03 | 1,778453 | 2016M03 | 2057229 | 2018M03 | 2379429 | 2020M03 | 2,751,833
2014M04 | 1,732.276 | 2016M04 | 2003854 | 2018M04 | 2317734 | 2020M04 | 2,680,523
2014M05 | 1767543 | 2016M05 | 2,044,616 | 2018M05 | 2,364,849 | 2020M05 | 2,734,930
2014MO06 | 1,704371 | 2016M06 | 1971597 | 2018M06 | 2280449 | 2020M06 | 2,637,425
2014M07 | 1,782,934 | 2016M07 | 2,062,403 | 2018M07 | 2385407 | 2020M07 | 2,758,742
2014MO8 | 1,699.878 | 2016M08 | 1966401 | 2018MO8 | 2274442 | 2020M08 | 2,630,482
2014M09 | 1653423 | 2016M09 | 1912705 | 2018M09 | 2212377 | 2020M09 | 2,558,743
2014M10 | 1749489 | 2016M10 | 2023742 | 2018M10 | 2340718 | 2020M10 | 2,707,087
2014M11 | 1,708738 | 2016M11 | 1976638 | 2018MI11 | 2286273 | 2020M11 | 2,644,156
2014M12 | 1741929 | 2016M12 | 2015001 | 2018MI12 | 2330615 | 2020M12 | 2.695.408
2014 [20,344,423| 2016'd |23,534.294| 20189 [27,221,054| 2020 |31,482,278
<% 8> BEAtste EZZF AMY o FX|2 AIEH o FX|
OTYF
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1,600,000 h
1,200,000
2012 2013 2014 2015 2016 2017 2018 2019 2020
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<3% 9> FHuete] ESEe ol o EXt EEEHXRL

5,000,000

Foot Mean Sguared Error G752512

Mean Absolute Errar 131651

Mean Abs. Percent Errar 1017359
4,000,000 Theil Ineguality Coefficient 0.053571 A
3,000 000 +
2,000,000
1,000,000
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2 AT 199295 H 20119744 €At E & AFESte] oY 7HA AlAE AR S
HoAd ARIMA 23S AAste] FAkeke] AdHoy = =5
72 Rz FA% Ay FAkde] Aoy EsHy Eed ¥ EF A4
(1,022 FA3E S w, =" 479 Akaike information, Schwarz,
Hannan-Quin 7] S22 Hol 71 =2 ARIMA FAH 3 o= mg oz eyt 14
F F49 HARPQA ARIMA (1,0,1)x(1,0,1)12 EFoll o] % A7t
2 o 5X(2013-20206) & €= FAHst dFg A
o) 4 HZ a4 AHHoR Frkste FAHAE HY Ao=2 4
Ebstth ARIMA (1,0,1)x<(1,0,1)12 3ol o1& FAse] Adoly S5 Aded oS3
20139 13 891%F TEU, 2014\ 23 34%F TEU, 20154 23 1889k TEU, 20161 23 353
TEU, 2017 23 531%F TEU, 2018d 23 7229+ TEU 18|31 2020 33 148%F TEU &
= etk
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