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Abstract : In this study, time series analysis was tried, which is widely applied to demand forecast of diverse fields such as finance, economy,
trade, and so on, different from previous regression analysis. Future marine traffic volume was forecasted on the basis of data of the number
of ships entering Incheon port from January 1996 to June 2013, through courses of stationarity verification, model identification, coefficient
estimation, and diagnostic checking. As a result of prediction January 2014 to December 2015, February has less traffic volume than other months,
but January has more traffic volume than other months. Also, it was found out that Incheon port was more proper to ARIMA model than
exponential smoothing method and there was a difference of monthly traffic volume according to seasons. The study has a meaning in that future
traffic volume was forecasted per month with time series model. Also, it is judged that forecast of future marine traffic volume through time

series model will be the more suitable model than prediction of marine traffic volume with previous regression analysis.
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2.2. ARIMA 2§

ARIMA =32 %}7]3] 7] (Auto Regression, AR)
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Diagnostic Checking
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Forecasting

Fig. 1. Procedure of ARIMA model.
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Fig. 2. Analysis procedure in this research.
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Tonnage Number Total GT Average Average
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Table 4. L* conversion traffic volume

T S L o s v
Less than 100T 100 0.03 3.22
100~500T 524 0.10 53.36
500~1,000T 38 0.18 6.97
1,000~3,000T 186 0.37 68.80
3,000~5,000T 132 0.56 74.10
5,000~7,000T 121 0.73 87.99
7,000~10,000T 98 0.90 88.21
10,000~15,000T 47 1.20 56.21
15,000~20,000T 93 1.49 138.26
20,000~25,000T 11 1.75 19.30
25,000~30,000T 59 2.02 119.32
30,000~50,000T 55 2.56 140.70
50,000~60,000T 20 3.26 65.17
60,000~75,000T 13 3.60 46.84
75,000~100,000T 17 445 75.58
Yoooont 11 5.37 59.11
Total conversion traffic volume 1103.14
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Fig. 3. Time plot of monthly L2 conversion traffic volume.
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Fig. 6. ACF of 1 difference.

Aatstel wol At AR IH7]FE (Normalized
Bayesian Information Criterion, Normalized BIC)E 1L# 3}
Table 49} 7+0] ARIMA(,1,1)(0,1,1), 28] 74 2e A

o % ek

S
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Table 5. ARIMA model Normalized BIC

Model Normalized BIC
ARIMA(0,1,0)(0,1,1) 5, 8.117
ARIMA(0,1,0)(1,1,0) 5 8.313
ARIMA(0,1,0)(1,1,1), 8.149
ARIMA(0,1,1)(0,1,0), 8.296
ARIMA(0,1,1)(0,1,1) 5 7.945
ARIMA(0,1,1)(1,1,0), 8.128
ARIMA(0,1,1)(1,1,1) 5 7.977
ARIMA(1,1,0)(0,1,0),, 8.349
ARIMA(1,1,0)(0,1,1), 7.992
ARIMA(1,1,0)(1,1,0), 8.168
ARIMA(1,1,0)(1,1,1) 8.024
ARIMA(1,1,1)(0,1,0), 8.328
ARIMA(1,1,1)(0,1,1),, 7.976
ARIMA(1,1,1)(1,1,0) 5 8.160
ARIMA(1,1,1)(1,1,1) 5 8.008
Simple Seasonal Model 7.991
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Table 5= ARIMA 53} A= 2] B FAFS vl
w3k Folth, deAd 2y G4 RAEC] ARIMA 23
By Ao Egk AoiE AME k9] & ol gh(Maximum Absolute
Percentage Error, MaxAPE)¥} o] e x}o] o gh(Maximum
Absolute Error, MaxAE)S A&t H A5 o2ke] Alwd
(Root Mean Square Error, RMSE), ¥4t} 9] ¢ XH(Mean
Absolute Percentage Error, MAPE), ¥ v t] 2 X}(Mean Absolute
Error, MAE) 574] HES v, GeAE 2o

AR
Table 62> A3 B3| o Se& dolr7] e A3
o] 20129 19HE 2013 Ld 697k~ 5‘%1% o i%;b} ARIMA
B2y PP S 3 45
of squred rediduals, SSR)J% a Zﬂﬁ‘_(Squared root of the SSR,
VSSR )& H]aLE Zlo|th ARIMA R o] Tl d B 1
F VSSR gt o] Fe AL & S Ak

Table 591 =& A3o] oA wdsid deAd 2
ol © 9o 2, Table 69 d=He A BH
ARIMA R o] 9o slvta dddnt 28y AAL =
zol O3 2E 75S she T4 SR Ade s
HEHgs Sdre B BHE, BY AP HWrhe
d58s HE T & Aok webA AHFe e
T AAE AR HE HF RYOE ARIMA BEH S 2
e

Table 6. Model Statistics

ARIMA(0,1,1)(0,1,1)15 Simple Seasonal

Model Model

Gﬁ?:;igrzgd 0.453 0.548
R-square 0.722 0.765
RMSE 51716 47.034
MAPE 4.033 3.540
MAE 40.114 29.075
MaxAPE 21.037 35.336
MaxAE 177.306 245.048
Normalized 7.945 7753

43 Baol 37
Table 72 Q17 8ke] 433 232 ARIMA 23 2] L%oﬂ

BE FAae e ol wae folRE gl #

3 st A3 cAFEAe A

Fo FHE A% BRI FAGOR 0 olehs R

1Z4etA Hel felstd. olERRAT AGH 27

0,1=0.511<1, |6,,]=0.753<1 )&= "=3g-},

N

~

o 1t

Table 7. Comparison of observation & prediction at Incheon port

ARIMA(0,1,1)(0,1,1),, Model Simple Seasonal Model

Date Obs".er— Predic-  Resi- R- Predic- Resi- R-
vation tion dual  squrare tion dual squrare
2012.1 1267.95 | 112352  6.64 44.04 1082.64  47.52 225779
20122 110522 | 992.60 -12.65 159.99 983.66 -3.71 13.76
2012.3 126529 | 114538 -30.70 942.74 1139.81 -25.13 631.72
20124 1180.45 | 108521 -46.33 2146.53 | 1088.26 -49.38  2438.45
20125 1244.00 | 1123.79 -2866 82138 | 1111.36 -16.23 263.40
2012.6 1180.05 | 101891 12.52 156.78 1038.76 -7.33 53.71
2012.7 1217.72 | 103458 38.23 1461.87 | 103391  38.90 1513.55
2012.8 1093.46 | 103486 -61.36 3765.07 | 1038.86 -6536  4271.95
20129 1191.37 | 987.82 61.47 3778.75 | 989.42 59.87 3584.60
2012.10 122841 | 1082.13 823 67.65 1085.49 4.87 23.67
2012.11 1206.20 | 1066.52  4.99 24.86 1087.56  -16.05 257.75
2012.12 121831 | 111193 -1571 24694 | 111086 -14.64 214.45
2013.1 132220 | 1101.83 9293  8636.13 | 1059.30 135.46 18349.63
2013.2 1078.87 | 1009.16 -32.19 1036.16 | 1004.28 -27.31 745.80
20133 1291.87 | 114640 -3.72 13.82 1148.63  -595 3537
2013.4 122444 | 1091.87 -12.18 148.28 1106.67 -26.98 72777
2013.5 121721 | 114592 -72.39 5240.92 | 114097 -6744 454872
2013.6  1252.36 | 102635 76.79 5895.97 | 1042.77  60.37 3643.96
SSR 34587.87 43576.05

v/SSR 185.98 208.75

Table 8. Model prarameters
ARIMA(0,1,1)(0,1,1);,  Estimate SE t prob
Difference 1

MA Lag 1 0.511 0.062 8211 0.000

Seasonal Difference 1

MA Seasonal Lag 1 0.753 0.061 12.297  0.000
4.4, 29 [

25 ol FE A MARE 247 SRR A RS
A AFATE BPe EANA B A FAs,
Fig. 72 ©<Ald 23] 13k ACF, PACFE UEH Zo=
207 Azte] A7) g A 5 A9 S aE AR @A ol
=S A% & & duk

ACF PACF
244 O (|
23 0
224 (= I
21 ] O
20 ]
15 0 0
18 (] ]
17 5] ]
167 1] I
151 o ]
14 |
D 13 i} 0
a 12 |
11 |
104 0 0
9] O 0
5 . d
5] i] i]
5 (] (]
4] 1] 0
3 O u]
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1 0 ]
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Fig. 7. ACF & PACF of residual.
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Table 9. ACF of residual

Box-Ljung Q-statistics

==
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. Xc—] ;(H

~ Actual
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= Forecast
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510z e

Lag Number Estimate SE " OF b
502 o (‘)lalze é) :; Fig. 8. Monthly forecasting of maritime traffic.
1 ) .07 .165 1 685
2 0014  0.071 0.206 2 0.902
3 0,055 0.070 0.808 3 0.848 Table 10. Monthly forecasting of maritime traffic
4 0.049 0.070 1.298 4 0.862 (unit . number Of Ships/month)
5 -0.095  0.070 3.126 5 0.681 Year/Month ~ Forecast value 95% UCL 95% LCL
6 0.036 0.070 3.394 6 0.758 2014/01 1148.86 1301.62 996.09
7 -0.008  0.070 3.405 7 0.845 2014/02 991.07 1151.16 830.98
8 -0.046  0.069 3.841 8 0.871 2014/03 1147.20 1314.29 980.10
9 -0.075 0.069 5.005 9 0.834 2014/04 1091.95 1265.77 918.13
10 0038 0069 5305 10 0870 2014/05 113563 131592 935.34
m 0008 0,069 5319 m 0915 2014/06 1079.54 1266.08 893.00
: : : : 2014/07 1087.27 1287.23 887.30
12 0010  0.069 5.340 12 0.946
2014/08 1048.89 1257.57 840.20
13 0.058 0.069 6.069 13 0.944 2014/09 1054.77 1271.82 837.71
14 0.002  0.068 6.069 14 0965 2014/10 1113.29 1338.40 888.17
15 -0.057  0.068 6.761 15 0.964 2014/11 1093.84 1326.74 860.95
16 -0.041 0.068 7.122 16 0.971 2014/12 1132.31 1372.73 891.89
17 0.112 0.068 9.852 17 0.910 2015/01 1154.80 1402.53 907.08
18 -0.101 0.068 12.082 18 0.843 2015/02 997.02 1251.83 742.20
19 -0.041 0.067 12.462 19 0.865 2015/03 1153.15 1414.86 891.43
20 0,014 0,067 12503 2 0.898 2015/04 1097.90 1366.33 829.46
o 0037 0067 12.800 o 0915 2015/05 1141.58 1416.57 866.59
: : : : 2015/06 1085.49 1366.88 804.10
22 -0.166  0.067 19.002 2 0.645
2015/07 1093.21 1386.83 799.59
23 0.030 0.067 19.203 23 0.689 ~015/08 1054.84 1357.04 e
24 0089 0066 20989 24  0.639 2015/09 1060.72 1371.26 750.17
2015/10 1119.24 1437.91 800.56
 HADES o= 2015/11 1099.79 1426.39 773.20
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