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A Study on the Classification of Ports and its Characteristics
using Fuzzy C-Means
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Abstract

In port management, the scale of facilities and port layouts are major factors characterizing
the port, which influence port economics and productivities continuously through the port
operation. ‘

Grouping ports in certain region by their characteristics could be used as the principal
informations to establish national policy for port development or investment and also to
analyze the competitiveness between ports.

Currently Korean ports are divided into two groups such as the local port and the
designated port containing foreign trade port and coastal port under the Korean port law.
These divisions seem to be used for port administration as the matter of convenience but
some qualitative grouping is needed for research of port problems.

In this paper, 20 major Korean ports were clustered by the similar characteristics using

Fuzzy C-Means and found to be classified 8 qualitative groups.
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Table 1 Movements of coastal and ocean—going vessel in 1998

_ E—- 9 & A Qo A
R E 5 | AwEs| A & £ = 4+ | ® &
®noAk 65,702 422,561,006 6,432 38,795 393,990,320 26,907 28,570,686
el ‘ A 38,735 202,388,963 5,225 10,820 146,487,017 27915 55,901,546
g = 8,607 36,268,010 4,214 857 26,927,193 7,750 9,340,817
o 5516 19,745,008 3,580 1,295 14,432,042 4221 5,312,966
3 oF 31,502 183,753,068 5,833 9,330 142,847,595 22,172 40,905,463
u} A} 10,555 39,215,712 3,716 3,285 30,580,412 7,270 8,635,300
’Q‘ A 2,435 17,676,121 7,259 420 15,750,478 2,015 1,925,643
A | 1,736 3,543,134 2,041 489 2528910 1,247 1,014,224
< Ab 41,762 273,429,408 6,548 16,390 238,929,609 25,372 34,499,799
= &) 4,027 21,566,463 5,356 579 8,599,935 3,448 12,966,528
AP A 1,673 7,043,437 4,210 69 281,065 1,604 6,762,372
5 3 2,774 4,319,748 1,557 278 298,721 2,496 4,021,027
2 A 1,703 5,893,444 3,461 78 1,632,994 1,625 4,260,450
= Ak 8,102 33,289,704 4,109 2,156 26,002,089 5,947 7,287,615
5 x 12,232 10,445,998 854 671 4,197,392 11,561 6,248,606
¥ 3 12,993 73,305,132 5,642 4,643 60,537,137 8,350 12,767,995
A F 6,181 4,161,331 673 185 314,546 5,996 3,346,785
oAb 7,020 53,724,536 7,653 2,609 44.601,539 4411 9,122,997
R 439 8,927,796 20,337 152 8,736,780 287 191,016
12/ & 254 5,634,386 21,789 - &0 5,437,204 174 97,182
AR ¢ ek, slokabEA A R, 1999,
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o A 10,802 56,730 71 3,992,772 93,948 467 50,723,906 43,224561
3 o 1,840 6,951 13 1,117,510 21,050,549 13,857,532 7,193,017
o 4 1,034 2,952 8 276,364 6,168,755 3,052,793 3,115,957
& o 8,748 71,365 53 2132657 | 114,963,676 89,118 926 25,844,750
ab Ak 4,198 14,268 25 2,017,662 9,668,029 4479,035 5,188,994
AR 1,583 13,581 9 386,436 14,313,000 12,994,528 1,318472
| 232 901 2 10,467 1,104,117 493,452 610,665
< Ab 8,607 24,843 8l 1,290,000 | 148032452 | 123602477 24,429.975
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Table 3 Characteristic data of each port
3 " X1 X2 X3 X4 X5 X6 X7 X8 X5 X10 X1t X12 X13 X4
R oAb &2 877741 6306| 964325|53115| 12377 83m5| 5L1| 20812 421 22209 11364|172341| 53724
2l A | B7H| H670| 39028] BHMES| 5149 81780| BEB4| 1158| 25636| G11.7| 3RL6| 2L7R2| 7406| 7,722
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5 8| 4027| 21,067 1747| 154%1 00 80 62431 00| 7,605 25002 88| 4987 179 26
A A 1673 7% 00| 56827 00 0.0 80| 00| 5601 0.0 0.0 57 00 0.0
5 & | 2714 642 2140 3310 00 00 201 00| 15106 737 00| 1580 00 00
2 A 173| 4914 BO| 37284 0.0 0.0 1457 58| 3609 603 00 4156 00 00
= AH| 8102) 796| 1861] 101662 66 100 201016 02| 1,879 00} 9764 8150 1,0881| . 1302
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Table 4 Optimal number of clusters

II "

A % . D
g2 | L [EAS| Goog
2 2 0.782 0.353
3 2 0.708 0.538
4 2 0.667 0.759
5 2 0.620 0772
6 2 0.620 0.810
7 2 0599 0.873
8 2 0.630 0.845
9 2 0.585 0.930
10 2 0597 0.920
E g A ol shiel FuTAdl B
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Table 5 Membership value of the ports to the individual clusters

<A A B C D E F G H

a
+ 0.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000
al 0.999 0.001 0.000 0.000 0.000 0.000 0.000 0.000
3 0.058 0.037 0.156 0.114 0.062 0.216 0.224 0.134

0.001 0.000 0.006 0.001 0.001 0.963 0.023 0.004
0.101 0.071 0.101 0.242 0.213 0.088 0.099 0.085
0.007 0.005 0.035 0.013 0.007 0.116 0.771 0.045

&

o
| e | g | B e | o | | | e | e

b 0.020 0.015 0.629 0.065 0.024 0.086 0.088 0.063
1A 0.003 0.002 0.034 0.006 0.004 0.846 0.085 0.020
3 0.001 0.001 0.001 0.001 0.992 0.001 0.001 0.001
T 3 0.011 0.008 0.040 0.020 0.013 0.051 0.061 0.796
A A 0.003 0.002 0.014 0.005 0.004 0.027 0.030 0.915
5 = 0.004 0.003 0.039 0.008 0.005 0.735 0.164 0.043
= A 0.011 0.008 0.077 0.020 0.013 0.233 - 0211 0.428
- A 0.007 0.005 0.043 0.012 0.008 0.163 0.721 0.040
= X 0.004 0.003 0.035 0.007 0.005 0.721 0.195 0.031
x g 0.002 0.001 0.004 0.984 0.002 0.003 0.003 0.002
A F 0.002 0.002 0.022 0.004 0.003 0.886 0.066 0.014
o Ak 0.018 0.013 0.130 0.032 0.030 0.437 0.256 0.085
2 3 0.001 0.001 0.946 0.004 0.002 0.022 0.015 0.008
s 0.009 0.006 0.439 0.020 0.011 0.321 0.143 0.051
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Table 6 Centers of the 8 clusters

5= A A B C D E F G H
dEA 3852 65,416 1,370 13914 41112 5463 8353 2,78
5=l (B 56,662,825 | 87537220 | 11,2876 | 45614900 | 2686482 | 401630 | 10592638 | 12435083
HIF(B 3960316 | 634749 1B132| 22168741 1324142 198061 | 1608241 116,151
BHEAe)=HE) BRNEAS | B374354 | 1017236 | 50,800,743 | 145861,357 | 5951,727 | 11,860,634 | 988633
ZeoJL(TEV) 8060 | 5274916 484 384 122501 10578 14614 329
FHE) 8009731 | 1,2293% 1347 2249 118742 50,766 17972 3,393
B V04021 86379371 1,1488401 4633861 | 10943519 | 3513806 | 4,321,567 812,345
BB(E) 122,310 54,822 5432 47,224 71219 19,290 17,314 3,467
A E(E) 243915 | 2025811 RO | 11274321 1412512 560913 | 1419402 | 5836162
+ - FAHD 1,003970 0902 | 8468803 | 11,036036 | 14H578 229772 228217 1,080915
EAN(E) 3529732 | 226506 1513 5393 436918 ‘ 21,064 492,679 4628
(B 21932596 | 1,3361871 1113324 21436977 | 516615 | 13BEH| 2702171} 2620614
7AFHE) 7,383,649 | 17,115,009 6553 2003 6406274 63521 | 1,241,411 10,717
=RA) 77087419 539,89 128798 | 12216983 | 3,131,232 317683 | 1,29888 o7
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