











Exhibit 8. Comparison of fuzzy clustering
and MLE for normal mixture distribution
Model O Model 3 Model 5
mean MSE mean MSE mean MSE
by =11 .09 S a1 -2 .5
Fuzzy 2
k=2 w2 1.04 .10 142 S 1.09 .13
ar ( .03) (.01) (.03) (.02) ( .03) (.02)
A=I
wp 0% -1.16 .48 -1.7 6
MLE 5
uz 1501 415 1.09 .25 1.8 7
( .03) (.02) ¢ «07)

Iteration = 100
Figure in the parenthesis is standard error

4. Discussion

The modified fuzzy k-means clustering proposed in this paper
requires a rough estimate of within-cluster variation. The adaptive

method without it is now under study, which would extend the
applicability of the modified robust method. The approach of Art
et al. (1982) adopted in SAS ACECLUS might probably be
promising. As is pointed out in Section 2, the construction of the
measure of the validity is also under study. Some entropy-like
measures might be promising.

Gustafson and Kessel (1979) proposed a modification of the
fuzzy k-means clustering which has ability of detecting the clusters
with different shapes. A robust modification of their method is an
attractive subject.
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Exhibit 9. Distribution of p
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