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A Comparative Stuady on the Contamer
LPort Throughput Forecasting using
Neural Network and ARINA Models

Lee, Ji Won

Department of Logistics in Northeast Asia
Graduate School of Korea Maritime University

Abstract

The forecast of a container traffic has been very important for terminal
plan and development. Generally, statistic methods, such as regression
analysis, ARIMA, have been much used for traffic forecasting. Recent
research activities in forecasting with artificial neural networks(ANNs)
suggest that ANNs can be a promising alternative to the traditional
linear methods. Time series data has trend and seasonality. In this paper,
a ANNs methodology that make a consideration of trend and seasonal.
The result with terminal traffic data indicate that effectiveness can differ

according to the characteristics of terminals.
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T T input uﬁiljsNx Mhiodddeelzn units AICH SBCH
79U lag-2x43) -391.79 -350.46
A TE lag-3x5 -341.84 -282.65
&4 lag-2x3 -265.50 -235.91
T4 lag-6x4 -377.09 -301.96
Al TE lag-3x7 -352.23 -270.27
4 lag-2x3 -251.54 -221.94
79 lag-5x3 -335.02 -284.93
gl TE lag-2x3 -351.18 -321.58
4 lag-2x3 -276.31 -246.71
9 lag-2x3 -273.52 -243.92
+4 TE lag-5x3 -339.54 -289.46
4 lag-2x3 -251.40 -221.81
9 lag-3x5 -313.02 -253.83
A TE lag-2x3 -252.16 -222.56
&4 lag-2x3 -256.12 -226.52
T9 lag-2x3 -364.47 -334.87
gyt TE lag-4x5 -429.40 -358.82
4 lag-2x3 -378.87 -349.27
F: ANN2 2E0[HE AZAHYoZ EA3 22 oo|
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<E 4-2> FAE AAGS A5 AFANAY H A A

T T input un]i)tz >I<VI Ei(iie(;en units AICE SBCH
79U lag-3x3 -30.01 6.41
A o TE lag-6x4 7541 -0.28
4 lag-3x3 -21.52 14.91
79 lag-4x8 -97.88 13.67
A F% lag-7x4 -78.15 6.09
&4 lag-6x3 -59.78 -2.86
T lag-4x3 -39.00 425
gl TE lag-6x3 -46.28 10.63
4 lag-4x4 -55.14 1.78
T4 lag-7x3 -32.87 30.87
+< TE lag-3x3 -18.01 18.42
&4 lag-2x6 -47.19 9.73
9 lag-4x9 -152.89 -27.67
w3 TE lag-4x8 -128.87 1731
&4 lag-2x4 -4.18 3452
9 lag-6x3 -42.74 14.18
gyt TE lag-5x4 -7.68 4241
&4 lag-7x3 -44.53 19.22
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<E 4-3> AEAS AAT AR e A

T T input un]i)tj >1<\/[ Eiddecllen units AICH SBC
79U lag-2x3 -406.87 -375.27
A TE lag-2x3 -399.43 -367.83
4 lag-2x3 -326.66 -295.06
79 lag-2x3 -417.85 -386.25
A +E lag-2x3 -386.82 -355.21
4 lag-2x3 -314.64 -283.04
79U lag-2x3 -363.91 -332.31
gl TE lag-2x3 -412.50 -380.90
4 lag-2x3 -319.79 -288.19
9 lag-2x3 -389.17 -357.57
+< TE lag-2x3 -450.48 -418.88
&4 lag-2x3 -318.53 -286.93
T lag-3x3 -342.97 -304.08
A TE lag-4x3 -333.79 -287.60
&4 lag-2x3 -308.21 -276.61
9 lag-3x3 -484.08 -445.18
gyt TE lag-2x5 -488.95 -437.91
4 lag-3x3 -509.34 -470.44
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<E 44> FAG AL E AAT AR AT A

T T input u]i?c]s)sx 1\}/1[i(zicl1eeln units AICiH SBCk
79U lag-4x9 1632 -37.98
A TE lag-5x5 -66.53 1542
&4 lag-4x3 -23.01 20.23
T lag-7x3 -57.53 6.21
Al TE lag-6x4 71.24 3.88
4 lag-4x3 -45.59 -2.33
79U lag-3x3 -26.91 9.51
gl TE lag-3x4 30.84 16.96
4 lag-4x4 -49.83 7.08
9 lag-3x3 17.27 19.15
+4 TE lag-3x3 1471 217
4 lag-2x3 -7.83 21.76
79 lag-4x9 -134 -8.79
w3 TE lag-4x8 129.6 -18.04
&4 lag-3x3 9.81 46.24
9 lag-6x3 41.03 15.87
Ll T% lag-2x3 11.99 4159
&4 lag-3x4 25.65 2215

Z: DIDSE FA% AEAS BF HJiE & A3NAYoz BM3 U 90|g.




ARIMAR 9] FAGAE AAg & AIC(Akaike Information Criterion)
EA % 33 SBC(Schwarz's Bayesian Criterion) 4% < F3ltl. &3
A k3 Hlwstz] flsto] o FA o AA el Ao (RMSE; root
mean square error)@tS T YTE ot <FE 4-5>0A ARIMAEE 4
23 gr& dEr AT

<3% 4-5> ARIMAXRY 23}

7 TH ARIMA Model AIC SBC RMSE
T 9 (0,1,1)(1,0,0) 12 1,161.5 1,166.0 3,467.6

24 T E (21,0)(0,1,1) 12 982.1 988.4 3,913.6
g A (21,00(0,1,1) 12 1,034.2 1,040.4 6,084.4

F 9 (21,2)(0,1,1)15 9945 1,004.9 4200.8

ALA T (0,1,1)1 1,032.1 1,034.2 5,344.8
3 A (21,2)(0,1,1) 12 1,094.0 1,104.4 9,761.9

T 9 (0,1,2)(0,1,1) 12 850.3 856.6 1,281.0

+ o T E (022)(0,1,1) 1, 861.8 867.9 1,599.2
g A (0,1,2)(0,1,2) 12 903.3 909.5 2,006.1

T 94 2L0)(01,1) 12 1,013.9 1,020.2 5,124.9

ighls T (0,1,1) 15 1,0775 1,079.6 7,803 .4
3 A (0,1,2)(0,1,1) 12 1,076.9 1,083.1 8,736.9

T 9 (0,1,2)(0,1,1) 12 917.6 923.8 2,264.8

T A T 01,1) 1, 944.8 946.9 2,582.9
g A (0,1,2)(0,1,2) 12 967.9 974.1 3,469.3

F 9 (0,2,2)(0,1,1) 15 967.3 973.4 3,970.9
o T E (0,1,1) 15 1,011.3 1,013.3 44937
3 A (0,1,1,)(1,00)12 1,221.8 1,226.4 5,304.6
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<E 4-6> 2¥PEFF A
T+ T ANN DT DS DTDS ARIMA
T4 15,390 54,982 5,132 7,237 3,736
A4 TE 6,707 4,037 7,257 5,642 3,838
A 6,720 12,309 5,630 11,583 8,745
T4 19,384 5,486 11,733 7,098 8,227
Al ol T 10,725 7,873 9,072 8,265 10,345
34 25,212 21,835 22,627 2,176 24,987
79 7,611 10,283 3,907 10,266 3,244
Ay TE 4,513 6,672 8,328 7,093 3,870
A 25,679 27,337 22,847 27,955 35,271
79 1,040 1,693 1,158 1,715 865
+o FE 1,351 2,418 907 2,629 2,954
A 2,397 5,114 2,190 5,552 3,849
T4 2,213 6,242 2,318 6,093 1,686
A TE 1,575 1,476 1,483 1,557 1,867
A 3,835 2,074 3,969 1,946 3,012
T4 9,056 6,457 9,362 4,647 3,328
ot T 5,346 6,553 4,819 5,065 4,615
A 5,602 8,862 5,962 8,720 4,739
z: A2y .
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