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Abstract

The purpose of this paper was to analyze the trend of container volume using the Seasonal
Autoregressive Intergrated Moving Average (SARIMA) model. To this end, this paper used monthly
time-series data of the East Sea Rim from 2001 to 20109.

As a result, the SARIMA(2,1,1)12 model was identified as the most suitable model, and the
superiority of the SARIMA model was demonstrated by comparative analysis with the ARIMA
model. In addition, to confirmed forecasting accuracy of SARIMA model, this paper compares the
volume of predict container to the actual volume.

According to the forecast for 24 months from 2020 to 2021, the volume of containaer increased from
60,100,000Ton in 2020 to 64,900,000Ton in 2021
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Table 1. Port's Cargo Volume

(Unit: Ton)
Total The East Sea Rim
2001 610,910,071 308,681,303
2002 635,545,272 323,306,176
2003 667,608,033 345,389,644
2004 733,377,114 391,511,117
2005 754,936,409 396,689,780
2006 809,829,604 415,213,806
2007 862,523,478 440,390,344
2008 894,693,317 446,555,314
2009 848,298,644 421,884,895
2010 966,193,342 468,609,149
2011 1,069,565,588 526,038,830
2012 1,108,538,270 542,105,482
2013 1,123,205,055 550,662,457
2014 1,184,641,194 579,257,178
2015 1,216,781,726 585,632,527
2016 1,242,597 ,061 592,292,648
2017 1,312,489,474 628,160,688
2018 1,405,925,305 700,473,439
2019 1,429,149,574 707,410,015

Source: Port-Mis
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Fig. 1. Port Trade Volume
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Fig. 2. Time series modelling steps
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Fig. 3. Trade volume (2010~2019)
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Fig. 5. Auto Correlation Function and Partial Auto Correlation Function

0.50

T

=
=2
o
=]
gs| Tret.. T [ 1. r. ve ot | 1T
£S | a l sl o] |
=
=
i=}
=
<T

(=)

o |

< T T T T T

0 10 20 30 40
Lag
Bartlett's formula for MA(q) 95% confidence bands

[

("l -

L=

020 000 020
1 1

Partial autocorrelations of D.{otal

040

TTT?Ti..l

-0.60

10

95% Confidence bands [se = 1/sqrt{n)]

dskAon], ofd ARG T L
=S Stk L AR (Fig 5) 9] AHE
2 Yehi o

AIC®} BIC #& =3k

o

An mYe FHE nrel 4 Besrs
o}A7] wol AlCS} BICE 7ho] AH&5S
wge] FAAo] Folathe AL oJnjsie] 7t

[e)
28] th3k A= (Table 2) ¢} Zon 3
A U BT FoE dS3r|gle A
23S SARIMA(2,1,1)(0,1,1)12 & et}

20
Lag

30 40

2. W=

et (AZB)

e

A= 2001 195E 20194 129714
A W I BT ASE vfREoR o
25 SARIMA(2,1,1)(0,1,1)12 23S 8-8-3}¢]
20214 129714 9] BES STkl ol
A F49 2¥E oz E5F 4=
ool 71 ol E8-E= ARIMA 3 7}o]
HWREA S ol REe] i Ads A5

o, JSHIdeE 243 MAPEFS

e
(i, o ¢



84 Fslslx] A45E A5E (20208 10Y)

Table 2. ARIMA model estimation

Model(1) Model(2) Model(3) Model(4)
SARIMA@,1,0)(0,1,1)12  SARIMA(2,1,1)(1,1,0012  SARIMA(2,1,1)(0,1,1)12  SARIMA(0,1,1)(0,1,1)12

AR LI - 51178933 -1.1481607*** 32751328

L2 -.22289681*** —.48549807*** 17642719
MA LT 6831292 - 87782525 - .56553997***
SAR Lt —.55556865***
SMA Lt -.81014831*** -.86802887** -.83124333*
sigma_cons 2069124.6" 2234102.7" 2009967.7" 2046440.5"
N 215 215 215 215
aic 6884.5438 6911.2906 6878.7247 6879.2262
bic 6898.0264 6928.1438 6895.5779 6889.3381
I -3438.2719 -3450.6453 -3434.3624 -3436.6131

* p€0.05 ™ p<0.01; ™ p¢0.001

Table 3. Comparison SARIMA(2,1,1)(0,1,1,12) with ARIMA(2,1,1)

ARIMA(2,1,1) SARIMA(2,1,1)(0,1,1)12
Coef, Zz-value Coef, Zz-value
(Std. Err.) P)z (Std. Err.) P)z
AR L1 .21517875* 3.09 .30751328™ 3.51
. (0.069645) (0.002) (0.0932428) (0.000)
L2 21405186 3.02 17642719 2.85
' (0.0709215) (0.003) (0.0618946) (0.004)
MA L1 -.90897489™* -21.66 - 87782525 -13.45
. (0.0419572) (0.000) (0.0652583) (0.000)
SMA L. e 0000
sigmacons oo 0 oo (2N 0000
N 227 215
aic 7327.4252 6878.7247
bic 7344.5500 6895.5779
I -3658.7126 -3434.3624

* p€0.05; ™ p<0.01; *** p¢0.001

=113
*vv‘—sé

off |
(Table 3)& F7HA] oS REE vl A%
IEE AIC, BICEH?] 7% SARIMA(2,1,1)(0,1,1)
2R3N 2he e VeRfla 9la, AuEs
YERNE R27E E38F SARIMA(2,1,1)(0,1,1)125%
o] 0,959 ARIMAR2,1, )R KT} =7 1}

Hog 23
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<

T
o

=
=]
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Stk o] A1sait

TS 22495 SARIMA(2,1,1)(0,1,1)12523 o=
AT = o &9} AEX]E E3] MAE(Mean
Absolute Error), MSE(Mean Squared Error),
RMSE(Root
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Mean Squared Performance),



Table 4. Measure of Forecast Error

SARIMA AIAE 23T o83 &5 £5%F 915 85

Accuracy Measure Calculation
MAE t; | At - F:t |
n
MSE ; (At - F;t)z
RMSE \/ ; A Ft)
MAPE ; |A B |

— %100

Table 5. Interpretation of MAPE Results for Forecasting Accuracy

MAPE

Accuracy of forecast

{ 10%
10% ~ 20%
20% ~ 50%

Y 50%

Highly Accurate Forecasting
Good Forecasting
Reasonable Forecasting

Inaccurate Forecasting

Source: 5Lewis (1982)

MAPE(Mean Absolute Percentage Error)& ©]
g3l 293 5 3o,
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Fig. 6. Prediction Trade volume by SARIMA(2,1,1)(0,1,1,12)
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Table 6. Prediction of Trade Volume
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(Unit: Ton)

Forecasting

2020.01
2020.02
2020.03
2020.04
2020.05
2020.06
2020.07
2020.08
2020.09
2020.10
2020.11
2020.12
2021.01
2021.02
2021.03
2021.04
2021.05
2021.06
2021.07
2021.08
2021.09
2021.10
2021.11
2021.12

60,100,000
57,000,000
61,800,000
61,100,000
63,000,000
62,600,000
63,600,000
61,800,000
61,000,000
62,500,000
61,000,000
62,800,000
62,200,000
58,800,000
63,800,000
63,200,000
65,100,000
64,600,000
65,700,000
63,900,000
63,100,000
64,600,000
63,000,000
64,900,000
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