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ẁtHt� |}xWwN u}@ |xrY=i dce w '�xWwN u=ty RmQt R= xWwN l} QO xDiQo Q=Qk
|HvUQ=@Da= XN=W T=U=Q@ "OyO|t V}=tv =Q �=yxWwN x}rm Rm =Qt u}@ pY=wi

%Ovm|t xv}tm =Q 9 |x]@=Q |Ov@xWwN u} QDy@ 'u}Orw@� T} w}O
1
C

CX
j=1

max
l6=j

�
Sc(Qj) + Sc(Ql)
dce(Qj ; Ql)

�
(9)

|@=} RQ= s=ovy =Q|}xWwNu}@ |xrY=i sy w|}xWwNuwQO |xrY=i syXN=W u}=
VHvU |=Q@ |@U=vt XN=W w OyO|t Q=Qk |@=} RQ= OQwt xrY=L |Ov@xWwN
|xOvyOu=Wv 'OW=@ QDsm 9 |x]@=Q Q=Okt QOkQy =Q} R 'CU= SOM |Ov@s}UkD

[31]"CU= 13=yxWwN uOw@|wQm ^=Lrx@ |Ov@xWwN G}=Dv uOw@?wN

=yxO=O |R=Up=tQv "2"4
Q=Qk |Dw=iDt |=yxOwOLt QO Q}O=kt xm OwW|t xH=wt |}=y|oS} w =@ K=Q] ,=@r=e
C@Uv x@ |QDW}@ Q}F-=D CU= umtt nQR@ Q}O=kt =@ |=y|oS} w u}=Q@=v@ "OvQ}o|t
|@Uv C}ty= ,=twRr xJQo = &OvW=@ xDW=O xv} Ry `@=D QO lJwm Q}O=kt =@ |=y|oS} w
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�0�j}=k |xt=vxt}@ '�0�|RwUVD; |xt=vxt}@ '�6�wQOwN |xt=vxt}@ '�0�Er=F XNW xt}@ '�1'0�x@ QHD|@ QoQ=m '�3�1�|QDWt ẁv 3
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�0�j}=k |xt=vxt}@ '�5�3�|RwUVD; |xt=vxt}@ '�6�wQOwN |xt=vxt}@ '�2�Er=F XNW xt}@ '�4'5�x@ QHD|@ QoQ=m '�3�1�|QDWt ẁv 10
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|xt}@ 'x@ QHD|@ QoQ=m '|QDWt ẁv� |OwQw Q=OQ@ QYva VW R= l} Qy |=Q@ |vRw
j}=k |xt=vxt}@ w |RwUVD; |xt=vxt}@ 'wQOwN |xt=vxt}@ '|YNW Er=F XNW
"CU= xOW xO=O u=Wv |Oa@ wO |=[i l} QO xv=o =OH CQwYx@ �|OwQw ?}DQDx@
pYDt =yuwQv R= |m} x@ =Q |OwQw Qy xm OvDUy =yuRw R= |Q} w=YD QY=va R= l} Qy
|=ywor= Qo = "CU= QDW}@ uRw |xOvyOu=Wv 'OW=@ QDxQ}DxWwN nvQ QOk Qy "Ovm|t
xm CiQo xH}Dv u=wD|t 'OvW=@ xDW=O Qo}Om} x@ |Q=}U@ Cy=@W |OwQw wO p=YD=
Cq=YD= |OwQw VW u}= XwYN QO =t= "OvQ=O |O}OW |oDU@ty |OwQw wO u;
uwQv Qy �=yxWwN RmQt� |vRw |=yQ=OQ@ |xrY=i R}v G3 pmW QO "Ov=Cw=iDt Q=}U@
xOW xO=O u=Wv u=tRty CQwYx@ |oS} w VW Qy ^=Lr =@ x}=Uty |=yuwQv R=
RmQt QDW}@ xrY=i |xOvyOu=Wv '=yxWwN u}@ |xrY=i nvQ |oQ}D u=R}t "CU=
|=yxWwN u=}t |o}=Uty |xrY=i '|rm Qw]x@ "CU= Qw=Ht |=yxWwN R= xWwN
xrY=i pmW j]=vt Q}=U R= QDW}@ Q=}U@ Q} wYD |q=@ AJ CtU QO xDiQo Q=Qk
|xrY=i xm 20 w 15 |xWwN wO w 19 w 13 |xWwN wO u}@ "CU= |o}=Uty
xO}O =yxWwN Rm =Qt u}@ xrY=i u} QDW}@ 'xOW xO=O u=Wv QDxQ}D =yu; QO |o}=Uty
u=Wv xWwN Qy \UwD xDiQo Q@ QO *|OwQw |=yQ=OQ@ O=OaD 'O3 pmW QO "OwW|t
O=OaD u} QDW}@ |OwQw Q=OQ@ 54 =@ 12 |xWwN '=yxWwN u=}t QO "CU= xOW xO=O
"OyO|t u=Wv =Q xWwN Qy u=} QDWt |=y|oS} w 3 pwOH "OwW|t pt=W =Q |QDWt

51



"""C
NQO

R=|
k}ir

D=@
OvtW

wy|
xv=t=

Ul
}|

x�=Q=6 pwOH QO "OwW|t xO=iDU= xv=t=U |HvUQ=@Da= |=Q@ |@=} RQ= |=yxO=O xawtHt R=
xawtHt u=} QDWt |Ov@xWwN w |@=} Q=R=@ |=yxv} Ry hQY |=Q@ =yxWwN u} QDxv}y@
xawtHt QO xWwN Qy |=Q@ xOW u}}aD |vRw |=yQ=OQ@ Q@ |vD@t |@=} RQ= |=yxO=O

"CU= xOW xO=O V}=tv |WRwt;
|=Q@ xOt; CUO@ |vRw |=yQ=OQ@ T=U=Q@'OwW|t xOy=Wt 6 pwOH QO xm u=vJ
xawtHt QO CmQW CqwYLt x}rm |QDWt 5822 |Ov@xWwN x@ s=Ok= 'xWwN 24
x@ V}=y|oS} w Cy=@W u=R}t x@ xHwD =@ |QDWt Qy ?}DQDu}O@ "s}=xOQm |WRwt;
O=OaD pwOH swU uwDU "OQ}o|t Q=Qk xWwN u; QO =yxWwN R= l} Qy u=} QDWt
pwYLt u=} QDWt s}UkD R= 'TBU "OyO|t u=Wv =Q xWwN Qy QO u=} QDWt pm
u=} QDWt OYQO 'xWwN u; u=} QDWt pm O=OaD Q@ xWwN Qy QO u=wQ=m |xt=vxt}@
sQ=yJ uwDU |xOy=Wt =@ "OwW|t pY=L xWwN u; QO u=wQ=m |xt=vxt}@ pwYLt
'21 '20 '19 '14 '12 '11 '10 '9 '6 '4 |=yxWwN xm OW xHwDt u=wD|t pwOH
'xm |Qw]x@ "OvQ}o|t Q@ QO =Q u=wQ=m |xt=vxt}@ u=} QDWt OYQO u} QDq=@ 24 w 23
�50 9 'u=} QDWt pm R= �1152/5822� �20 x@ l}ORv uDW=O =@ xWwN 12 u}=
'?}DQDu}O@ "OvyO|tVWwB =Q u=wQ=m |xt=vxt}@ pwYLt u=} QDWt R= �177/348�
|Ow@y@ =@ CmQW u=} QDWt pm x@ u=wQ=m |xt=vxt}@ pwYLt u=} QDWt ẁtHt OYQO
RmQtD =@ Ov=wD|t CmQW 'xH}DvQO "O@=}|t V}=Ri= �15 36 x@ �5 98 R= xHwD p@=k
CQwYx@ =Q OwN |@=} Q=R=@ `@=vt xWwN 12 u}= =@ x@=Wt |=y|oS} w =@ |v=} QDWt Q@
13 '8 '7 '2 '1 |xWwN VW u=} QDWt Q@ RmQtD 'p@=kt QO "Ovm xv} Ry |QDxv}y@
Q=Okt R= QDsm =yxWwN u}= QO XN=W Q=Okt =Q} R 'Ow@ Oy=wN Q@xv} Ry =yvD 22 w

"CU= ��5 98 |va}� \UwDt
|=Q@ O=Qi= u} QDptDLt 'Ovvm|t |Q=O} QN wQOwN |xt=vxt}@ xm |O=Qi= ,=twta
wQOwN |xt=vxt}@ x@ 8 =} 7 '4 Q}O=kt xm |O=Qi= w OvDUy u=wQ=m |xt=vxt}@ O} QN
O} QN p=tDL= 'xwqax@ "OvDU}v pwYLt u}= u=} QDWt ,=a]k 'xDi=} X}YND =yu;
QO =y|DioW u} QDnQR@ R= |m} "CU= xDW=Ov OwHw �|oOvR pm QO =yvD O=Qi=� xwQo
xm OUQ|t Q_v x@ O}a@ �QiU p=L QO syt O=Qi=� xwQo xm Ow@ Ck}kL u}= =t p}rLD
'OW=@ xDW=O 9 Q=Okt x@ QHD|@ QoQ=m |oS} w Qo = "Ovvm u=wQ=m |xt=vxt}@ O} QN x@ s=Ok=
p=tDL= 'OQ}o@ 8 =} 7 Q=Okt |RwUVD; |xt=vxt}@ Qo = "OQ=Ov OwHw O} QN p=tDL=
p=tDL= 'OQ}o@ 2 R= V}@ Q=Okt j}=k |xt=vxt}@ Qo = xm u=vJty CU= QiY Q@=Q@ O} QN
C=aq]= w Ovvm|t x�=Q= =Q |rm |D=aq]= =yp}rLD u}= xD@r= "CU= O=} R Q=}U@ O} QN

"OwW|t G=QNDU= xWwN Qy pN=O R= QDj}kO
Qy |=Q@ xOW u}}aD |vRw |=yQ=OQ@ Q@ |vD@t u=} QDWt |Ov@xWwN 'xt=O= QO
|@=} RQ= xO=O xawtHt QO CmQW |QDWt 4000 |wQ Q@ |WRwt; xawtHt QO xWwN
'9 '4 |=yxWwN |WRwt; |xawtHt uwJty xm CW=O xHwD O}=@ "OW s=Hv= R}v
X=YDN= OwN x@ =Q XN=W Q=Okt u} QDq=@ 24 w 23 '21 '14 '12 '11 '10
u=} QDWt =@ x@=Wt |=y|oS} w =@ |v=} QDWt |xaH=Qt uOw@sm x@ xHwD =@ "OvyO|t
=t= "Ov=xDW=Ov OwHw |v=} QDWt u}vJ |@=} RQ= xawtHt QO '20 w 19 |=yxWwN
'u=w=Qi p=tDL=x@ =Q} R 'OQm hPL ?U=vt |=yxWwN u=}t R= =Q xWwN wO u}= u=wD|tv
R}v u=wQ=m |xt=vxt}@ pwYLt |QDWt 'CmQW x@ xaH=Qt CQwYQO u=} QDWt u}=
CU= QDy@ "OQm |QDW}@ pt-=D O}=@ 6 |xWwN u=} QDWt OQwtQO =yvD 'um}r "Ow@ Ovy=wN
Q=Qk QD?U=vt |xWwN 11 R= TB xWwN u}= u=} QDWt |@=} Q=R=@ `@=vt X}YND QO
R= �808/4000� �20 x@ l}ORv VWwB =@ xOQ@t=v |xWwN 12 ' ẁtHt QO "OQ}o
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|=Q@ |k}irD OvtWwy |xv=t=U l} s}OQm VqD 'Q=DWwv u}= QO "Ov=xDN=OQB u; x@
xaUwD 'u=wQ=m |xt=vxt}@ s=vx@ 'XNWt pwYLt l} u=} QDWt |xv}y@ |Ov@s}UkD
|@Ya xm@W l} |L=Q] =@ u=} QDWt |Ov@s}UkD |=Q@ |O}OH OQm} wQ "s}yO
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|=Q@ =Q =]N C=a@ Qt u}ov=}t MQv u} QDsm xm |Qw]x@ 'xOW O=yvW}B xOWTQy
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wHwCUH Q=}at xOQ@t=v XN=W w MSE MQv u; QO xm OW QHvt OwOLt=v |@}mQD
TQy |=Q@ xv}y@ |x]kv u}}aD |=Q@ =]N C=a@ Qt u}ov=}t u} QDsm Q=}at "OvDUy
"OW |oS} w VW ?=NDv= x@ QHvt ,=D}=yv xm Ow@ xOW xOQ@ Q=m x@ |vw}UQoQ CNQO
Vy=m QO xHwD p@=k |Ow@y@ x@ QHvt |O=yvW}B |oS} w ?=NDv= |x} wQ u}= |Q}oQ=mx@

=yCWwv=B
1. customer relationship management
2. self organizing map
3. nested partition
4. simulated annealing
5. rough set
6. support vector machine
7. Davies-Bouldin index
8. classi�cation and regression tree
9. pruning algorithm
10. cross-validation
11. goodness-of-�t
12. leave-one-out
13. spherical clusters
14. batch training algorithm
15. feature maps
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