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89����^_&��"#�`+�$/0ab�cdefg���hijk@l&�
�hijk/0mn1[�op SOMqr&5����
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s�QROP�wt �
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���™fg���������� (terms)�����������š›�™œ•žŸ ¡'��
"#�12)&JKL (visualization)@Z��C\]¢£��� %&–—��F;¤MN¤¥�W��
¦�����:;�§™¨�©f��Š‹CH–���op��\]ª)&«��C!��¬­��
®™ugŠ‹�89:; [1]@€•�u¯Z��\]¢£����G=t67ugŠ‹CHI���°
;±™op12�34@06of²³= �.ZŽk��´1[µ(¶·���12£7¸C¹��
��F;&5,-ºB�tugŠ‹��C»¼�½¾S¿ (knowledge structure)GÀÁ�Â¾�%&�
u¯��Á¥QÃÄÅ (hierarchical)
�±ÆÇÅ (network)
��£ÈÉ ��"#��$@'1234�
��W��s�4ÊË (thesaurus)®™�©fhÌŠ‹�����WÍB"#��$Á¥QfgÃÄÅW
ÆÇ�Å�
� [2]@'4ÊË�S¿Î��efg��Ï0ÆÇ(�xy�“&����"#��$Ï
0��xy"#�ÐS@’£�Ñ•��,¢ÒÓ��
��	ÔLMN�u¯MN•&«��ÕÖ
(clustering)��0
����MN���×•ØÙ���Ú��Û�Ö~(�ªÜ����'�Ý(�`
+ (co-occurrence)�$Ï0��"#��× [3, 4]@��ÕÖC�QÖ~®%& 67��"#��×•�ª
Ü'ÛfÖ~(���ÞÞßà`Û¢+':;�����(�€•u¯��Ö~%&*+ug��Š
‹���:;@á“�â6��ÕÖ��C�Q�Ö~£�t��"#��×opUV"ã�§žŸ�
��&5ÍB"#��×*+'��(�,-äåWænD4��t34��12WUVŠ‹�½¾S
¿çèéG³=@  

ê12JKLë  (information visualization)™&��±ì����£–+f
1["#�%ž�$�
›�™<=íBÂ½î��1[#ïðñK��$�Ï0¸òóô±D4õ½�ö÷ [5]@'øù�12
JKLàú��t¬��…û1[�á“wtüý�´�…kŽþ � )��t
�Žk�´&5M®“
GR� � �34 � ¹�| �� £ � Ž� � ßGÑ•�._ � op� � 12JKL�DE@� � 12JK
L�›†™�efg� � 1[�����s©fƒ„s�fy� !� � 1["#��� 	
 (relevance) 
%&���syWy"#�z{)&–—� � y#�z{ � ’®–—C 
 –� �� � � 1[ � ��@ 
�.®%& � K � ���s–—�z{Ï01[#��×�o“671[�Á � U �� �@€•�'�



� 12JKL��(à � �/N™X Y � Ì� � 1[�hijk (feature vectors)�l&hijk£P�1
[ �� #��� 	
 �^_���
���� � 1[�����s� � k ��syWy�z{"#�
�$ �� ���� 	
 #��$@à ���
��G«� � jW �� ßÆÇ � j �� [6]@'«� � j
�MN(��CG1[#��� 	
 
~Qfg �� �ef � 1[�CG1[��� 	
 ��� �� (
�fpWf � � � �" �� s�efg  ! ®™ �� 1[#��� 	
 @^_®��«���� "
SVD(singular value decomposition)[7]¤ PCA (principal component analysis)±™ MDS (multidimensional 
scaling) [6, 8]¦� # �f
 $��� �îY� �� )&U7W $� � !89�z{2 %!& �& 'õ»
¼� �� (@“& $��� Ï0�1[�
����ö÷@ '

( fM¹�	
��
� (self-organizing maps, SOM)) ™'�� �� ßÆÇ � j�MN�� � 12
JKL * ¥(à + � � � � [9] @,-./ � SOM™fÓ&1[ 0 Ô (data-driven)� 123 Å� 4
(unsupervised learning)MN���1[�hijkÏ0qr1[�qrf
 5� QM � �xy�Z 67 �
qrø 	 ( 8 »¼��
� 6 �1["#��$ [10]@' SOM��(�efxy•™fgjk�jk�
� 
 W1[hijk�� 
 �Û@'ßø• 9 �qrø 	 ‰�CG�1[•ö : šhijkWxy��
;	
 ��
�©fgxys�“Üxy# � ^’.� ;	
� ¬@€•��� 	
 ^’�1[ < �

�Ûfxy±‘’�xys�“ÜC = 
xy"#���z{%&–—1[��� 	
 Ž > �z{ � Ž
�� 	
�> @SOM� ? y @A 6%&� ¬�1[�z{�$�&	
�� B Å �& '����
�
(�ªÜ MDS¦«� � jMNŽ•|9 C Žk� D �1 E �Ü'õ � 1[ F � G N��Y H ���ST�
'ŒÏM¹� SOM�� Ø I ð J Q@€•�’ K £G� L •� � 12JKL��� + � SOMÏ0�
�
�@ '

'������(�AB MN ����������$JKL��� SOM���"#��� 	
 �

���s@€•�������F; @AO (1) HI SOM�������12JKL�MN� (2)OP
SOM�������12JKL�QR�  (3)����STUV�����(89 ��:;"#��$@ '

���š P � Q x
� "R � S 2x(� T� SOM���ª U, �� SOM�� * ¥� � 12��� V
S 3x WÉ��� "X �� SOM�������������op12JKL * ¥�MN�ª,¢QR
OP�MN VS 4x ) ™�•f����Œ•�STW WÉ V ˆ‰� S 5x™����S�W Y £of²
���c‚@ '
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SOM™fÓ 123 Å� �� ßÆÇ [10]�'1[�ÕÖWJKLs��� Z U [\ @SOM�h ]@
A 6Í� �� ßÆÇ B^ (topology)Wqr _ Å@' SOM(�wf
 6 �mn1[�x yC¿Q�“u¯
xy 5� Q �� � B^ �efgxyWšº ` gxy�Ð^�•fS¿®™C a �hi�
� (feature 
map)@b Œs�efgxy• 
 –fghijk�jk�� 
 W1[v�hijk� 
 �Û@'mn1
["‰�®8 c qrø 	 � d ˜xy�hijk� !hi�
�%& 6 �mn�12v"#��$@
SOMWf e êjkkLë (vector quantization)'qrø 	 (ˆŽ�ïÛ™�e 9 �qr F �ï fgd ˜x
y(Wmn1[ˆ�^’�hijk�“Ü h Û Fd ˜6'hi�
�s‘’ ij (neighborhood)k CG
xy�hijk@€•�'ßø• 9 �qr"‰�%& hijk^’�1[�
��Û±™‘’�x
ys� !��?G
�L�S¿�“Ü�î�1['¬�hijk�z{±^’ 	
 –—� SOM�x
y�z{@ l à�£ m kxy#z{�MÅ0Å (1a)(� nopq z{ (Euclidean distance)±Å (1b)(�
Manhattanz{¦@  

2/122 ))()((),( cwcwcw yyxxnnd -+-=
                           (1a) 

||||),( ccwcw ywyxxnnd -+-=
                              (1b) 

Å (1)(� nw™hijkW© 9 mn�hijkˆ^’�xy�' SOM�qrø 	 ( r 0ê st .ë
(the winner)� nc) ™�
�s ( fxy� (xw, yw)W(xc, yc)U u ™xy nwWnc,'�
�s� v †@'qr F �
egxy d ˜�þ 
 Wugxy wst .#�z{G��z{ � ’�xy s ! d ˜þ 
� Ž V6 "�Ø
x �xy )d ˜þ 
 Ø > @ 

' SOMqr� ( fvh ] ™&qr 9 …�• y £ z{ e 9 qr st .�‘’ ij &5hijk d
˜�þ 
 � ! | _qr 9 …� )�‘’ ij Wd ˜þ 
� £ �> �“ �} SOM�qrST%& ~• @
€• “��' S t +19 �qr(��©fxy ncd Á�MÅ " Å (2)C—@  

)]())[,(,()()1( tttt cicwc
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c ffnndhff -+=+
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Åý(� fc(t )™–— S t 9 �qr‰�xy nc�hijk� fi™mn1[�hijk� h(.)™fgqr
9 …t Wxy ‚st ."#�z{ d(nw, nc)G�� d ˜ ƒ …�0xy nc�hijk• 9 qr� d ˜þ 
 � "
sC „ � L qr 9 …� •�±.z{ d(nw, nc)� Ž� h(.)C!��û �> @ 

SOM�qrø 	"R @XY� …÷mn1[�…kWhijk�� 
� Ìxy�g…Whijk�
� 
 �ª�efgxy |† »¼fghijk@'mn1[‰� ‡ˆ op• 9 �qr@' SOM�ef 9
qr(�XYZmn�1[( |†‰ ]fg1[�lZxy( ‰¢Wqr1[�hijkˆ� ; .�”
Š ™st .@^_ " Å (2)C—� …÷ d ˜ ƒ …h(.)��¢� d ˜þ 
 � d Á st .Wš‘’xy�hij
k� š � )� ; tqr�hijk@ L SOMqrÀQ‰�®ö÷��hijkWxyhijk�^’
	
 �����
���s@  

'�� SOM���� � 1[opÕÖ±JKL���(� %&ö÷ * ¥�� ‹ U0�´W�� �
� @'&�´0 * ¥� ‹ � SOM���Ž•�mn�ef � �´–—Qfg&4Ê Œ(index terms)�¢+
9 …0ab�hijk [11, 12]�€•�4Ê Œ�¢+ � �Ø0^’��´%&�
�Ûfxy±‘’�
xys@06 �´�hijk%&–—� • 2 %� WermterWHung�� WordNet�� • ÃÄ�$��…
?G�’ Ž• ���¢+ 9 …Ï0jk�hiû�& SOM��� Reutersõ • �[op�´U � (text 
classification)��� [13]@Kohonen¦í ) Y���op SOM�ÕÖ� !?G��� • �����
�
Ûfxys@l&ÕÖ‰�xyÏ0ab��…xy���CG��¢+'�´1[(� 9 …‘‚ Ï0
jk�hiû�Ï01[ ’“ �� ” £ * ¥ C Žk�õ •• 
 (newsgroups)– s� � 1[ [14]@•ã�'
�´ÕÖ���(�wt&4Ê Œ0ab�hijk� 
1 à¬�f e ����
�Ø —–—�´1[
#C?G c˜ �:;�$�€•� MerklÂ0|9–+¢:;#�ÃÄ�$�%&��ÃÄÅ	
��

� (hierarchical self-organizing feature maps)�qrf
•Ä��
�� !ƒ„'sÄ��
�"xy–
—�´1[(Ø [\ �:;�“& R Ä��
�"xy–—ØhÌ Ž• �:; [12]@ 

'�� SOM* ¥�����s� ) G RitterWKohonen�t ™��� [15]‚ Ma¦í� š �5 › ���
[16]ÕÖ���@'��hijk� � Ìs� RitterWKohonen&���¢+ (occurrences)5 H ‰Òfg�
��s R ��$ (contexts)Ï0hi [15]V Ma¦í ) �����`+ 9 …0abÏ0jk�hi [16]@ 

'› H �� SOM��Cop� � 1[ÕÖ±12JKL����šŒ•ST%& œ¢:;�’��
´±��%&ú�
��Û±‘’�xy�'JK*+s�}~íB�Â½�u¯��%& } É SOM�
���t� � 12JKL�%p•@á“�Zu¯��( • ”%&H+Ž•…��' WÉŒ•ST F �
• ž &ÕÖ�STW:;��� 	
 opE��' Ÿ  �OPMNs”•& ¡ «1[U � �3 � /3‡
(recall/precision)0†‡ [16]� ¢£ E�C!��Œ•ST'ïÛ:;#��$@ ¤ '12JKL���
(� ¥ w��–—�´±��"#�U � �™� L 8 9�›†@'opuM¹��� F �”� ¦… ÷u
M¹�9 � � � �f § ~˜�OPMN@  
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���™�� SOM��� ¨ ²���€•â6,¢��op12JKL * ¥�MN"ã� "X OP
šST”™89���F;@•ã�'+Ã © ���(���� + �f e � SOM��Ï0DE�� ‹ �
Y&f e à�� B^ Wqr _ Å/0 SOM����£67uv���%p•@é0YoW c˜ ��� "
ÃÄÅ	
��
� [12]�%'‰ ª ���(op@& R XY WÉ& SOMop��12JKL�MN�
^_,¢OP12JKLQR�MN@  

3.1   ���� SOM�������	
��
�������	
��
�������	
��
�������	
��
  

'�� SOMop��12JKL�MN(�XYop��\] (term extraction)�Zmn���;
- ¤ « 9W ¬­ � ® �; - ¦� � 1[�\]¢�����Š‹(89�( ™��� [1]@óôfg¢+
'� � 1[(� �¯ ™° ™Wu� � 1[:;�����%&Z �¯ �ê ± ÀÁ•ë (unithood)Wê:
; 
 –•ë (termhood)� � M¹_ � [17]� ± ÀÁ•™ ² /0��� �¯ ™° 0��S¿ (linguistic 
structure)s�ÀÁ ± ƒ� "Œ (words)± Œ
 (phrases)�“:; 
 –• ) ™² •f��ž °
 –� � 1[�
:;ªWšº:; ³u @'���(�&«�2 %0:� ´ ~§ µ ß•N ) (heuristic rules)£ J �u � v
9 � @XY���1[mn�cdfg PAT-tree1[S¿ [18]�^_Z PAT-tree3]CG¢+'��1[
(� �¯ �ª�� �¯ 'CG���¢+ ‘9 …¤ �¯ '��1[(� ¶· ¢+­ 9‚ †‡ ¸ (standard 



deviation)&5 �¯H ‰^ � � c˜
 ¦«�12@š(� �¯H ‰^ � � c˜
 (" Å (3a, b))�)s ¹ �
Œ(stop words)ïž¢+' �¯ X º �ß•N ) ��£3 »�¯ � ± ÀÁ•@  

)log(1
S

aS

a S

aS
def

S F

F

F

F
C �-=                           (3a) 

)log(2
S

Sb

b S

Sb
def

S F

F

F

F
C �-=                           (3b) 

Å (3a)‚ (3b)(� �¯ S� H ‰^ �c˜
 U u & C1S‚ C2S–—� a‚ b)
 – �¯ S'��1[( ¼ fg
%ž� H ^ �‚ ‰^ � � FS¤ FaS‚ FSbU u ™�¯ S¤ aS‚ Sb�¢+ ‘9 …@L�¯ � H ‰^ �c˜
 Ø
>F �–—•f �¯ |Wš H ¹±‰¹�©f �¯ `Û¿Qõ� �¯ � ½ ž–—�N ‚ � • s�fg ±
 @€•� LH ‰^ �c˜
� Ž� � G%ž–—fgÀÁ���@“C3¢�¬­ �¯ (� �¯ X º
ßà™ �Œ ¤Ð Œ±Ì Œ¦ ¹ � Œ�€•ABø ¾¿ X º 0 ¹ � Œ� �¯ � !ø ¾ ‰���ÝG ± 
ÀÁ•�9 � @¤¹ � Œ¢+'(#� �¯ � "  “part of speech”� g 9¢+ 9 …Ÿ•¤­ À Ÿ¬ Á 08
9���@' ( fM¹� �¯ 'CG���¢+ ‘9 …¤ ¶· ¢+­ 9‚ †‡ ¸) �£–—���:;

 –•�¢+ ‘9 …� Ž���–—ug��'Š‹ (àú �“?G89 •/ ���� ¶· ¢+­ 9
‚ †‡ ¸) %–—ug��'��(� � � �� ¶· ¢+­ 9� Ž���� Â G%ž'Ñ•��(¢
+• 9 �™u¯���89�� V “���¢+­ 9 †‡ ¸ ØŽ ) –—•��'©¯hÌ��¢+Ø•
9 ��u¯��� L 89@C&uìv«�2 %%&Ï03•��™ ° }~:; 
 –•�ö÷@€•�
��� Â Á~s „ �2 %/0óô �¯ ™° 0�����Š‹(89��@  

^_��s „ ² Ã C\]¢£�efg�� � Ìfghijk£qr SOM@06»¼~˜� SOM�
����C � Ì�hijkè Ä �^’@ " • f£� LÅ ���
� SOMF �������
�Ûfx
ys±‘’�xy(�C�Q��®?G�����z{�Ø 1 �����z{ > �h•@���&�
��efg���`+�$�P�û/0ug���hijk� " Å (4)–—�� ti�hijk fi@'

T
Nikiii ooof ],,,,[ ,,1, ��=

                              (4) 
'Å (4)(� ÆÌ��\]² Ã (`!� Ng���€•efg���hijk•™fg N��jk@

'�� ti�hijk fi(� S kg  ! oik™�� tiW( f�� tk`+� $�P�û@ LÇ Ø�� tiWtj��� 	

F �%& Ç Øu � g��Wšº�� tk"#�`+ � �@f ÈL tiWtk̀ Û¢+'©f¯��1[ F �Û
F tj”ßà¢+'u¯��1[ F ��� tiWtj%ž��tÛfghÌ�:;�u � g��®%ž��@ "
T tiWtjGÑ•`Û�`+�� F � tiWtj�hijk® É ^’“–— � g��#?GØŽ��� 	
 @&
…��MÅ£–—s „ � WÉ� L AB& nopq z{Ï0 � g��hijk"#z{�P�MÅ F �
L� ghijk?G � •�’�  ! �'hijkC'� N� Ê #�z{ �> �–— � g� ���� 	

� Ž V6 "hijk"#� Ë �  !� •�z{ � Ž� � g����� 	
 ® �> @'

' � g�� tiWtk�`+�$s�” Š ™s „ hijk fi(�  ! oik"û�%&��’£1234à
 ��ê Ì ¡� / UVë (latent semantic analysis, LSA)�� [19]£opP�� !©¯���� • Ø £ `
Û¢+�F;%& “Í @šP�MN "R �ABXYcdê�� -�´ �� ë (term-document matrix)�&
efg\]¢£������ �� (�fp (row)� �� (�ef � (column)) ���f � ��1[�'
�� ( S ip S p� �  ! �šû0 S ig��' S p� ��1[(¢+� 9 …@^_�tê�� -�´ �� ë
op ÎË ûU7 (singular value decomposition)� � !f
� 
 Ø > �õ��jk@ Ç M Wõjk�� 
 0
d�õ���jk
®™CG� 
 0 d�jk
(� kÏ �P�ûWîYê�� -�´ �� ë� kÏÐ¸ ˆ
> �jk
"f� ��#`+�$®&u
jk �� "#�jk kÏ ûÏ0P�û@ “Ü�t ÑÒ `Û
¢+����•f`+�$�P�MN?G˜ L � ÓÔ RT� !�����hijkØ 0^’@€•�
���C»¼�hijk%&Ï0 SOM���mn�C!��ST� Ç w ê�� -�´ �� ëCP��`
+�$0 Õ @'

^ R £�®�tefg��C»¼�hijkop SOMqr@���(C + �� d ˜ ƒ …" Å (5)
C—� '

a
t

t
]1),([ 2

)),(,(
+´

-
=

cw nnd

cw enndh                          (5)'

'Å (5)(� a™fg Ö� � ¬ …û��£ z{ qr 9 …‚st .‘’ ij (op d ˜�xy…k@ "
Û S �x(C,����t©fxy nc� d ˜ ƒ …h(.)C»¼� d ˜þ 
 Wqr 9 …t ‚ ugxyW st
. nw"#�z{ d(nw, nc)G�@'���( + � nop !z{/0 d(nw, nc)���MÅ@'Å (5)(�%&
H+'e 9 qr(� � ^’ê st .ë�xy (d(nw, nc)û �> )� s !� d Áþ 
� Ž� �x { ) þ 
�



>V “ê st .ë™ d Áþ 
 ˆŽ�xy@“Ü | _qr 9 …� )� d ˜�xy…k&5 d ˜þ 
 • �
£ �> @€•�%& �} 'ßø• 9 �qr"‰�C»¼� SOM<~• @'

3.2   ��������	
��������	
��������	
��������	
  

�� SOM��op12JKL�›�™œ• L 1[ú�
���s F �ÍB��$ Á á%& � k �
� îY'¬�h ijk"#��$� " •f£�%&Z SOM»¼���Â½îY�1[�$@” Š ™W�
Æ�¼X� ��� (t1, t2)‚ (t3, t4)�efg���hijkU u ™f1¤ f2¤ f3‚ f4� " T'hijks�z{
�$™ d(f1, f2)>d (f3, f4)@'ßø��12JKL�ø 	 ‰�ABœ• L ���
�xy n1¤ n2¤ n3‚ n4F �
%&H+ n1¤ n2¤ n3‚ n4'���ƒ„s�š nop !z{?G d (n1, n2)> d (n3, n4)��$@ '

C&�' Ç Ø�� SOMop12JKL�QR F �%&Y��¢ef ���'hijk�z{�'
����
���‰�l&C�
�xy����'��s�z{�ˆ‰l��u � Óz{���$…
(correlation coefficients)�/012JKLQR�OP†‡���$…Ø > �–— SOM�STØï¥ ×V
��$… � Ž� ) –— SOMC»¼��� �&� •îY'¬�hijks��$�%&Z��sÂ½�
��ÕÖ&5U{��$�o“D4��:; Ø •"#��$@ '

4   ��������������������  

���& S f Ù (1988)� SZ`Ù (2001) ROCLING�E < � 235Ú ��1[/0UV��� ��:
;� !Û �Zu¯���; - ¤ « 95 ¬­ � ® �; - (�\]89����ª�����$JKL@
op��\] F ���� �¯ ¢+ ‘9 …� Ü û � Ì0 209 � ¶· ­ 9‚ †‡ ¸ � ‘‚� 0 2.5� H ‰^
� � c˜
)� 0 0.5�ST`!� 229g��@  

^_�C\]¢£� 229g����� LSA��P� Ø •#�`+�$�cdÒg���hijk@
ˆ‰&���hijkop SOMqr�'���(�AB& 20́ 20gxyopŒ•� »N qr 9 …&5
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