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Abstract

If a system has a large boundary and complexity, forecast’s accuracy will be very low
when consider the system’s substance as black box. Thus, it is necessary that analysis by
struchure model. To examine competition in Northeast Asia Ports, it has assumed that the form
of structure model, For which the Systern Dynamics method is adapted in this paper. Northeast
Asia Ports Model includes five ports - Pusan, Kobe, Yokohama, Kaoshiung, Keelung, - which
are adjacent to each other by geographically and has a competition relation. The Northeast Asia
Parts Model has several sub-systems which consists of each unit port models. And, each unit
port model found by quantitive, qualititive factors and their feedback loops.

All effects which components of one port have influence to components of the rest
ports must be surveyed in order to construct Northeast Asia Ports Model, but it may be
impossible currently. In this paper Northeast Asia Ports Model was simplified by
HFP-Hierarchical Fuzzy Process Method -adapted to integration of level variables of unit
port model. Container cargo volumes in Northeast Ports Model is distributed by results of
HFP method. And, distributed container cargo volumes effected to unit port model. Developed
model can estimate change of container cargo volumes in competitive relation by alternation
of simple parameter, and reflects dynamics characteristics which are included in model.
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Fig. 1.1 Flow chart of Model Establishment
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Table 2.1 Detail items of Port’s competitive power
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Table 2.2 Fluctuation of components in Pusan

Y| AW | A | e | o
# | A s | A Y
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1897 88| 19
1998 g2] 6l
199 8837 4
2000 M1y 29
2001 1037 19
2002 1193| 14
2003 1500 12

4,840570 | 2.294| 116,664
5,154527 12,4541 122,794
5,539037 | 2,684| 128,665
5,973805 | 2.997| 132,937
6.457357 | 3.419{ 134719
7.021476 | 3,980| 133,955
7,735482 | 4.79| 131,256
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Fig. 22 Graph for fluctuation of components in Pusan
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TaHe 2.3 Fluctuation of conporents in other competitive

ports
A #
W TR R AR | ol vk
Level | (pd) | (pd)| reupey | @ | @
1997 766 1491 1368780 | 10.2761{113526
1998 793 147 1,394 440 | 10.3851116,312
1999 830 ] 143 1428011 | 10531119982
A | 879 1377 14685551 10,718 | 124,42
2001 3| 127 1.514.830 | 10946 | 126,869
2002 10251 113 1,565,175 | 11,218 | 135,685
2003| 1,128 85| 1617620| 11537141485
1997 851 91 2,859,190 5,206 | 125,868
1908 84 91 302,75 52151128955
1999 953 91 3245712 5,370 133.014
3} 20001 1,028 8 3542178 5490 | 138.012
20011 1.119 8| 39821202 5639 | 143.732
20021 1,25 61 4.3%.6%2 5,818 | 149.734
2003 1,344 51 498413 6,031 | 155,295
1997 i 19] 5.264.382 51211 95,605
1998 753 18| 5,503,264 5873 | 98.909
1999 805 171 5.828.162 6,073 | 102,408
74| 2000 870 151 6,246,009 6,333 | 106,117
2001 9%62 13| 6,766,625 6,660 | 109,239
20021 1,062 10| 7405573 7.063 1 110,575
2003; 1.141 71 8192166 7.557 | 108,108
1997 765 81 203887 3287 M.884
1998 818 71 2130,23% 3,384 97.793
1999 885 51 2254617 3516 99,84¢
7} F| 2000 9%63 41 2.416.363 36931 16,050
2011 1.043 3| 2,623,068 3913 98,080
2002 1.114 2| 2887504 4184 95314
20031 1,158 1] 3220808 4516 89,313
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Table 3.1 Estimated container cargo volumes

according to fuzzy integral values
{unit : TEL)

LR | oz | amspl | ks | A9

19971 5,144,025 | 1,644,494 | 3,435,118 | 5,283,036 | 2,449,568
1998| 5.330.683 | 1.696.016 | 3.674.101 | 5.634.301 | 2.590.942
19991 5,488,376 | 1,732,855 | 4,149,002 | 6,004,287 | 2,735,920
2000§ 5.770.688 | 1,794,571 | 4.328.534 | 6.530.510 | 2.952.70
2001¢ 6,001,327 | 1,826,597 | 4,728,225 | 7,014,239 | 3,162,909
2002§ 6,223,604 | 1,848,608 | 5.192.878 | 7.509.121 | 3.410.3%
2003 6,563,581 | 1,904,682 : 5,871,299 | 7,592,208 | 3,802,968
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Fig. 3.1 Unification concept of each unit port models by HFP method
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Table 3.3 Estimated container cargo volumes by

increase of parameter c¢g (it © TEU)
wﬁ N

FEREEEIE IR IER,

1997| 4388975 | 1741407 | 3637.557 | 5.5%4.377 | 2593926
19981 3879516 | 1,877,048 | 4.066.275 | 6235706 | 2.867.499
1999} 3.212.406 | 2002579 | 4794.806 | 6,938,872 | 3161,774
2000y 2572045 | 2162381 | 521568 | 7.868.985 | 3,557,985
2001 | 4603569 | 1,979,188 | 5123.212 | 7,600,196 | 3427133
02| 3.887.217 | 2080077 | 5868.372 | 8485915 | 3.864.022
03| 4232518 | 2000839 | 6472,880 | 8736872 | 4192625
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Fig. 3.3 Change of Estimated container cargo
volumes by increase of parameter ¢y
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Table 34 Estrmated container cargo volumes by

increase of paramreter ¢
(unit : TEL)

N EEE R RS

1997 5,058,683 | 1655448 | 3457999 ; 5318227 | 2,465,884
1998 | 4,837,266 1,751,332 | 3793934 | 5818065 | 267546
19991 4,504,162] 1849494 | 4428772 | 6408437 | 290076
2000 40354337 1,934,107 | 489,818 | 7.256.629 | 3.281.107
20011 336883 2113982 | 5472131 | §117.810 | 3,660,540
202 51163717 1,962,568 | 5513000 | 7.972.031 | 3620633
03| 43595607 2087432 | 6434637 | 8685253 | 4,167,844
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Fig. 34 Change of Estimated container cargo
volumes by increase of parameter ¢
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