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Classification of Foreign Trade Ports

using Fuzzy Clustering
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ABSTRACT

Grouping ports In certain region by their characteristics could he 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, 28 major Korean ports were clustered by the similar characteristics using
Fuzzy C~Means and found to be classified 8 qualitative grouns.
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Table 1 Characteristic data of each port

eF X1l | X2 X3 X4 X5
s

a3 | 60420 6482184,764.000 6,379573] 107,757,128
ol | 40639 5.478(59,500,000] 3.992,772| 108.227.010
RBda | 8922 4000] 6951000 1,117,510] 26,132,060
=3 | 6385 3877| 3016000 276,364 6751662
| #g | 35604] 6,823]73805,000| 2,132,667 131,058,788
wiatsr | 13,1990 3.806(14,233,000| 2,017.662] 11320805
Axza| 2695 6,129/13581.000] 386436] 13560678
swxal | 2153 2513 4540000 0000 942516
A A T 146| 35441 76000 32760 1,743
Fafd | 1453 1771 18500000 4310000  527.765
Zogal | 3340)  215] 172000] 20580 145933
nEa | 2186| 1585 90L000| 10478 976142
&4bsk | 45454) 6578124,776,000( 1,423 773 151,116,765
a5 | 4370 7.899/23035,000] 960690 17,071,613
=gy | 200 36| 72860000 30,0000 6141137
Zsa | 2976 1372] 6422000 214000] 3656538
£z 220]  385| 886,000 46,000 408%
2AS | 1519 3139 4914000, 93000 5,159,884
TAYE | 8954|4484 7596000 1,805043] 11,502,821
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AT | 6332 777 3580000|  85027] 2385552
AFEE| 22100 570 1,350000] 725841 563519
Ak | 7203 9585) 4987000  0.000] 49546237
w»aY 472) 20263/10682,0000  0.000| 8095358
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Table 2 Membership values of the ports
to the individual clusters

ot A|B|C|D|E|F|G|H
A 10.000 [1.000 {0.000 }0.000 0.000 (0.000 |0.000 |0.000
o148 ]0.039 |0.114 [0.125 [0.046 |0.121 [0.027 |0.457 |0.030
Hesr 0324 [0.003 [0.008 |0.487 [0.031 |0.028 0.007 |0.112
o] =8k 0216 |0.002 10.004 |0.096 (0.014 [0.022 |0.004 |0.642
kg |0.005 |0.010 |0.019 |0.005 |0.014 |0.004 {0.939 |0.004
apAbgl  |0.076 (0.003 |0.006 (0.819 |0.032 |0.015 [0.005 |0.044

A+ 3E 8k |0.918 |0.001 (0.001 |0.028 [0.005 |0.008 |0.001 [0.037

2 3 |0.030 [0.000 |0.001 |0.015 {0.003 |0.005 |0.001 [0.944
AAE 0120 0,021 [0.039 |0.097 [0.068 [0.529 [0.035 [0.092
Za) s |0.056 |0.001 [0.002 |0.037 |0.006 |0.009 |0.002 |0.883
Sod3l  |0.028 [0.001 |0.001 |0.019 [0.004 |0.006 |0.001 |0.940
z&g (0010 [0.000 {0.000 |0.005 (0.001 0.002 |0.000 |0.981
248 10,000 [0.000 |0.999 [0.000 |0.000 [0.000 |0.000 |0.000
& 10555 [0.005 [0.010 (0211 [0.064 [0.052 |0.010 |0.083
A28 0.230 (0.002 {0.004 |0 064 [0.013 |0.021 |0.003 |0.661
Zgal (0064 [0.001 |0.002 [0.032 |0.006 |0.007 0.002 [0.887
£ 3} |0.036 [0.001 {0.002 |0.022 (0.005 |0.007 |0.001 |0.926
LAg 10103 [0.001 |0.002 [0.037 |0.007 |0.012 {0.002 |0.836
2k |0.031 [0.001 {0.002 [0.934 |0.007 |0.005 |0.001 {0.019
aakal  [0.020 |0.000 [0.001 [0.011 ]0.002 [0.004 [0.001 |0.961
Exa 0237 ]0.005 [0.012 [0.232 |0.037 {0.037 [0.010 [0.429
=3k {0.021 0.000 {0.001 |0.014 (0.003 [0.004 J0.001 |0.956
Eaa 0,000 |0.000 J0.000 [0.000 }0.999 |0.000 |0.000 [0.000
=8 [0.053 {0.001 [0.002 |0.033 |0.006 |0.008 [0.002 |0.896

0.388 [0.010 }0.031 |0.177 {0.073 |0.128 10.023 [0.170
0.020 }0.001 |0.002 0.011 |0.006 (0.947 |0.002 |0.011
0.048 (0.002 {0.004 |0.026 ;0.011 |0.877 {0.004 [0.023
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Table 3 Centers of the 8 clusters

B2
z3 S X1 | X2 X3 X4 X5

A 4399 6584] 13152935 494293 17491369
B 69,014| 6,482 84,349.8096| 6,344,593 107,706,739
C 45258 6,606 25220496| 1459752 150,072,097
8] 10,383] 4503[ 10068194 1,681,731 13,800,519
E 14.110] 5502| 44,081,960| 2.306.498| 49.479.622
F 463} 21,611 7,123,021 8553 6,245,730
G 36,646| 6560| 69912934 2535678 125854610
11 2,795 1468 2,291,851 102,855 1871375
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