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Discussion on Probabilistic Model-Building
for interactive Genetic Algorithm
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In this research, we considered applying interactive Genetic Algorithm (iGA) to a product recommendation
system. Products that suit a user’s taste can be presented by applying iGA to the system and learning the user’s
preference. However, if the user’s taste is biased, the dependence among parameters should be considered. For
this reason, we proposed an offspring generation with consideration for this dependence. In the proposed method,
first we apply a clustering technique to the archived individuals which a user selected, and then we construct a
Probabilistic Model based on that result. We plan on examining the effectiveness of the proposed mechanisms by
experimenting with iGA for selecting colors and figures of symbols.

1. HJILK*MNPOPQPRTSVUVWYXVZ
(Genetic Algorithm : GA) [P\T]V^`_a [PbPcLd`ePfPgThPiPjPkTlPmPn&oPpYqPrtsPuPv NTOPQPRPSLUWwXLZ

(interactive Genetic Algorithm : iGA) xLyTz|{ iGA

xP}P~P�P[T�P�V^`�L���P�V�`[T�P�V^`�T�P�VyPzT�Vo`�`�T�P��T�&�|�|�&�Y� o|�T�|qT�Lz|{ [ �T� 2000]

�L�|�T�L�`�T� Z ^|s&p iGA d| T�Lz|¡T�TrP¢T£T¤T¥ a [¦P§V¨`© x §PªT« zVow¬V­ �w® z`{t¯P°T±P�V�|r³²P´|�Vµ W|¶· oY¸P¹TºPºP»V^T¼Pz`½P¾T¿PÀ S [PÁPÂVd|�P�Prt¢P£P¤P¥ a [¦P§V¨|© ^`ÃT�PqT¬PÄÅpw� iGA [tÆTÇPmTnV^|ÃP�PqT�P� « z`{
2. ÈÊÉÊËÊÌÎÍÐÏÎÑÅÒÔÓÐÕVÖÎ×ÙØÛÚÊÜÐÝÎÞÅÒÎÌ

Í?Ï*Ñ&Ò?Ó?ÕLÖ*×
2.1 ßVàLáLâLãLä&åTæ&ç&è|éLê

GA o`�`ëPìP[PkTíPîPlVd|£PïPðPñT�PòPó « z|jPkPlPmTnP�
yPz`{ GA �V��¢P£P¤P¥Pô aVõ ^`ëP¹Vö ® �P÷P¥P[PøPùV^`sÅpYr
\T]PrtúTûPrtÆTÇTrýüTþT¤PÿT[ NTOPQ���� d����	� «�
 ^P¼P�
qTjTk��Vd
���Tz|{ iGA �T�|[ GA ^
���Tz|\T]T[��TºL^|_a [P¸��Vd` T�VzT�Vo`^T¼P�`q��P[����Ld`���Y{��P[P���|rt_a [PbPc&oY���Y÷��V�`Á��Ld��P» « z��Pn&oPpYqPr���� Q �|\
]Tx� 
!L�
"�#
$TÀT��% ¶ ��&w[TëT¹L^
'�(|kT Lö ® qP�Lz|{
2.2 )�*�+�,LæLâLãLä&åTæ&ç&è|éLê
½L¾L¿LÀ SLNLOLQLRLS&U&W|X&Z (Probabilistic Model-

Building Genetic Algorithm : PMBGA) �`r GA ^����Tz`Æ
ÇÅoYüPþT¤PÿVd`r�-�.P[�/TÃP[ ��� ^�0�1
2V­`� � [P�VyPzLo
¬L­ �w® z|{

1. úTûLö ® �TøPù�3T[Tº�4T[T���L^T¼Tz|½T¾T¿TÀ S [TÁTÂ
2. ÁTÂ&pw�T¿TÀ S ^
5L�|��6TøTùT[TëT¹
PMBGA �L�|r GA o
7
8 ^T´ ¶�9TZ ^|ëT¹Lö ® �TøTù�3
[�: �Å�<; �V�
�PxPúTûVö ® r��P[P½P¾Tº�4PxT���Vö ® z`{��
=�> � : ?�:A@�BTr�7
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pYqTrý½P¾Tº�4V^�5L��qPëT¹Vö ® ��RÅpY��6PøPùTx�S�T�U õ [
øPù&o	0�1�2L­ �Y® z|{³�`[ ��� d�V�W�X�YVd
ZP� «�[ �����
� « jTkTlTmTnT�LyTz|{
2.3 \�]�^�^�_
¸T¹PºTºT» (Principal Component Analysis : PCA) o|�`r` �ba�c oed�f³¤�2 ^T¼g� øTùb3T[³º�4 dý¤�2 pwrT¢³£T¤³¥a d
h�i ¨ l « z|mPnP�LyPz`{ PCA d` P�P�T½P¾P¿TÀ S �L�`r
¢T£T¤T¥ a [ ¦T§L¨|© d|¬TÄ&pw��6PøTùT[TëT¹Tx�j�k&o|�Tz|{
3. iGA lnm*KAl*Ú*Ü Ý*Þ Òno�prqsm�tvuswx lsysz
3.1 {�|

iGA ^
���Tz|� �|�T�T[³jTkTlT�L�ýrT�L�|[�}�$b~L��&|d
¢P£T¤P¥ÅoTpYq����Y{ý�V�|[PúPûV^
���Pz|}P~P�T[P�P�L^����
xVyTz`¡P�Pr��P[����wxP¢P£P¤T¥ a [ ¦P§V¨`© oPpYq��Lö ® z
�VowxP¬V­ �Y® z|{³� ® ^`sÅpwrt¯t� � �V� ; �L�`øPùT[P½P¾
º�4L^
5P�Tr�RT�L�
6PøTùLd`ëT¹ « z PMBGA [TkT Ld`�T�« z|{³�|[T½P¾T¿PÀ S [TÁPÂT[��Tr�S�T�UV^|sÅpwq PCA d|�
�`�LoY�Prt¢P£P¤P¥ a [ ¦P§V¨|© d`¬TÄÅpY��6TøPùP[PëT¹Px�j
k&o|�Tz|{[ �Prt½P¾P¿PÀ S [PÁPÂL^Py`�L��qPrt}P~P�P[T�P�P[�'��Pc
^`sTí « z����PxVyPz|{ý}P~P�T[P�P�Ld�� QV¨ ¥ÅoPpYq��V­Pz
owr�� 1 ^
� « ¼��|^|�T�³x��TÃT[T¡³�L�
���Tc³[�� QL¨ ¥
oPpwqPrý�P�TxP÷P¥P[T¡P�V��'��PcP[�� QV¨ ¥&oPpYqP¬L­PzP�
owxT��1Tz|{

� 1 }T~P�T[T�T� ¨ ¥
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}³~³�T[³�T�³x�'b�Tc³�Ly³zý¡T�³rP}³~³�T[³úTû³øTù³[Tº
4³x�� z�j�k³cTx y³z|{L�ý[L¼g�|�ý¡³�TrT¢³£T¤³¥³ô a�� ù
^ýs&p qT½³¾³¿TÀ S dýÁTÂ « z|[ ���³k��³� yTzý{P�³�³mTn
�L�T�|[����Ld
��� « z|���T^|rL²T´|�Lµ W|¶T· dýkT  « z|{
[ 	�
 2008]

� 2 ^�� « ¼��`^`øtù�3V^`sÅpYqV²P´`�Ûµ W`¶P· d`�P�Pr`÷
¥P[���
�S�T�UL^`º�� « z`{��ÅpwqPrÛ�`[�����
�S�T�UV^`s&p
q PCA d` T�VzT�Vow�Prt}T~T�P[T÷P¥P[T�P�L^`sTíÅpwr � Ã
£T¤T¥ a [ ¦P§L¨|© ^|¬TÄ&pw�T½T¾T¿TÀ S [TÁTÂLd|��� {

� 2 øTù�3T[L²T´|�Lµ W|¶T·

3.2 åPæ&ç&è|éLê
-�.L^|�T�TmTnT[��Tù Q �|m��Ld
-�.L^
� « {
1. � ª [���� [ �Å^P}Û~V�VxÛúVûÊp��VøVù�3 ^PsÊp�qVr

MOCK(MultiObjective Clustering with automatic K-

determination)[MOCK 2004] ^³¼³z³²³´ý� µ Wý¶³· d
��� {

2. �L²T´|�LµT^���� « z|øTùT¥Ld����|rL²T´|�Lµ�� ^|ëT¹« z
6TøTùT[P¥Ld���� « z|{
3. �L²T´|�LµT^`s&pwqTr�-�.T[ ��� d|��� {

(a) PCA ^T¼�� r��T¢T£T¤T¥Tx�hbi ¨ lLö ® zT¼��|^
¤�2 « z|{

(b) 2 �����Lö ® ��6TøTùP[T¥Ti���r�R&pw�TøPùLd��Pë
ö��Lz|{

(c) PCA [��T¤�2Ld|��� {
(d) üPþP¤TÿÅoPpwqPrt¢P£P¤T¥Vd�����X�Y õ ^
�P�PqL´¶�9TZ ^|¤�� « z|{
(e) ����X�Y� T[TøTùLd�!�1�" « {

4. }T~T�L^
RT�V�|øTù�3Ld|��� « z|{
3.3 #�$&%Lê('&)&*�+&,
3.3.1 -�.�/�0�1�2�3
�³�³mTn³[T�³�Tc³[�4�5T[³�g�|rT�³�Tm³nT[76�8�9 X Z d
eTfTgPhTi iGA �`�T� Z d�:�; « z
���TxLyTz|{TÁPÂ « zT�
�P� Z �|rý}P~P�TxP� [ pw�Åo=<��|� ¶�>TS [�}Åo<~Vd����Tz
iGA �|�T� Z o « z|{[�? r �	f��Vd�@��`¢��ÅpY�T}P~P��AP~&B�C ¶ED ^P¼�� rÛ�
�P� Z [T\P]�:�FLd`�P�PrÛ�`�P� Z [P��� « z`øPùTx��	f��L^G�H « zT�Vo`d|½�I « z`{��P[�JTrLK�F�MV^P¼Tz�N�O�:�FVd|�
�TrT�T�TmTnP[T�T�TcL^|ÃT�Tq�4�5Ld|��� {
3.3.2 -�P�Q�R�1�S�T�U�V
:�FL�|�T� Z ^
���TzT� ¶�>PS �|r�-�.T[L¼��|^
��W « z|{
• � ¶�>TS [�}Åo<~Ld|¢T£T¤T¥&o « z|{
• }L[��&�&^L�P_ a [�}�X&Y&^�Z&[L�L� HSB ��}�\

[ ] ` 2004] d| T�Vz|{

• ~L� 8 ÃT[���~Ld| T�TrT_ a [TbTcL^
�T�Tq�^�_&pwqT�
z�~�7�`Vd`¢t£P¤P¥Pô a ñÛ^�a��Y���`¼ �`^�b�0ÅpY�t{�^
_L^|ÃT�TqV� 
�c [ RL¶�d ~ D ^T¼T�`q�� 2 [�e�fT[L¼
�|^
���|�T{

• 1 � ¶L>TS � 1 ÃT[�gb}TùL^T¼³�|q����Lö ® z|{�g�}Tù
� HSB \V^�Z�[�(�}�iPrih�jPr � jPr [ �Pr�~P[ 4 ÃP[NTO 6L^T¼T�|qTÁT¹Lö ® z|{

3.3.3 -�.�/�0�1�k&P�l�m�n�o�.
:�FV�`�P� Z [�% ¶ µ�piC�~P�Vd�� 3 ^�� « {
% ¶ µ�piC�~
�V^P¼��Y���Vö ® �PøPù�3 �Å� }T~P�V�`�T�V^`�V�`��q��P¥�-
.T[�r�s³[T¥T[³øTù d|ú�tT{T}T~³�Tx³úTû&p r ”NEXT”

> µ¶ d�u « ov:�FL�ý�T� Z xT�T�TmTnL^T¼Tz NTOTQ���� d|�T�Trw ���P[PøTùVd`��� « z|{³�`[T\P]��TnV�`rtøPùT\P]�xL^����
z|}T~T��y�zLd�{�|L^|�T�T�LyTz|{ [ 	�
 2008]

ú³ûLö ® �³øTù ��}�~&o³p q�� § ö ® rT½³¾T¿³À S [TÁ³Â
^| T� �w® z|{

� 3 �|�T� Z [�% ¶ µ�p�C|~T�
4. �?Ø&K
¯��T�L�|r iGA d|�L�|�T� �|�T� Z [ RTSLULWwX Z oTpwq

:�; « z³� o|dý¬L­ýrP¢³£³¤³¥ a ^
�g�Tz ¦³§L¨ý© ^ýÃT�³q
¬TÄ&pw��6TøTù³[TëT¹TmTnL^|ÃT�TqT�T�&pw�T{T�T�TmTnT�L�|r
}P~T�P[PúPûTøPùV^`s&pYqV²T´`�Vµ W|¶P· d`���`�Vow�Prý}P~
�P[T÷P¥T[P�P�L^`sTíÅpwri�P�P�L^`s&pYq PCA ^P¼Tz`½T¾P¿
À S³NTO³QTR³S ULW XLZ d|�A�|� ow���³¢T£³¤T¥ d
hbi ¨ l« z|{� JV�P�`�T� Z [�:�;Åo	c � ½�IPr [ �PriN�O�:�FV^T¼Pz`¢
£P¤T¥ a [ ¦T§V¨`© [T½�IPr RPSVUVWwXVZ [P�T�PcV^`ÃT�Pq�4
5Ld|��� {
�������
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