29244 A 164 235, 20033, pp. 321-333

SME KpI| =218 A& PC-SOM®

2 o

A7) 223 A% (SOM)L T. 25 yle) ZEdto] 7pLE vAx g5 AFT 2P0
ot 2 S AT EARY Fofol] 2 SEHO) 7] B FAT okl
=g geRow A2 K- A dig e dolg ute]d 7Moo R F8H
7) AF&Qch 2 dpoAE SOMY 3 WA PC-SOM(FAE A7 233 AE)2
Aoreln B4 o8 AA LA ek PC-SOME 1494 SOM el &F2 W +3
3ed 2314, 33HY 59 SOME F& o7l ol 712 SOMIE 22 A Maps)
3718 ¥R A7t ok T8, 71& SOMo] vlste] FAE Al ZsLE 7H5 A St

=g 8ol 71223} A E(SOM), ZE4(T. Kohonen), A1 %, vl = 85, Al 243}

1. A2 HE & S5
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ek dolch AHAA zo] et $7} = T2 wy, oA A% A L= FFE wy,
9E% AY LT FHL wolPT AR (ARSI B L2 A, A4S A YT
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%%7} 24 % SAS/IML Z 23 8-& AHE3ith Al2& 9] =7 402 Uit FF 1°]
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19 3.4: 12x4 K-SOM: 9383 A5g
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o] 432 K-SOMoIA Maps] % & 2717t AA3A £ B¢ EIAT A7 29
g 4 Jvie ZEFL A7AIZTE PC-SOM2 8 £9] x = ¢ HFE3A A5 s
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o] ellM= #2271t & € BoAR th3to] PC-SOME whEol B7)2 it} o
237} 71v sk vhek dA ST FAdhe Aol Aok

Zy, 5 Zse RERFEE NON)ERHY 85D s2F 283 X, , X8
the 3 2ol Aot

X; = (Z2+Z3+Z4+Z5)/2, X, = (Zl+Z3+Z4+Zs)/2,
X3 = (Z1+Z2+Z4+Z5)/2, X4 (ZI+Z2+Z3+Z5)/2,
X5 (Zl+Z2+Z3+Z4)/2.
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Principal Components Self-Organizing Map PC-SOM*

Myung-Hoe Huh Y
ABSTRACT

Self-organizing map (SOM), a unsupervised learning neural network, has been devel-
oped by T. Kohonen since 1980’s. Main application areas were pattern recognition
and text retrieval. Because of that, it has not been spread to statisticians until late.
Recently, SOM’s are frequently drawn in data mining fields.

Kohonen’s SOM, however, needs improvements to become a statistician’s standard
tool. First, there should be a good guideline as for the size of map. Second, an enhanced
visualization mode is wanted.

In this study, principal components self-organizing map (PC-SOM), a modification
of Kohonen’s SOM, is proposed to meet such needs. PC-SOM performs one-dimensional
SOM during the first stage to decompose input units into node weights and residuals.
At the second stage, another one-dimensional SOM is applied to the residuals of the
first stage. Finally, by putting together two stages, one obtains two-dimensional SOM.
Such procedure can be easily expanded to construct three or more dimensional maps.

The number of grid lines along the second axis is determined automatically, once
that of the first axis is given by the data analyst. Furthermore, PC-SOM provides easily
interpretable map axes. Such merits of PC-SOM are demonstrated with well-known
Fisher’s iris data and a simulated data set.

Keywords: Kohonen’s self-organizing map (SOM); unsupervised learning; neural network;
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