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�1�CRM� |QDWt =@ \=@DQ=C} Q}Ot� ẁ[wt x@V}B R=V}@ u=yH QO =yu=tR=U
|D@=kQ |D} Rt x@ 'u=} QDWthrDNt |=y=[=kD |}=U=vW ut[ Ovv=wD@ =D Ov=xOQm xHwD
|=y|@=} Q=R=@ s=Hv= |=Q@ |}=yVwQ p=@vO x@ =yu=tR=U xm |Qw]x@ [1]"Ov@=} CUO

pw�Ut xOvU} wv �
"1390 3 21 VQ}PB '1389 10 25 x}LqY= '1389 6 31 Ci=} QO %M} Q=D



"""C
NQO

R=|
k}ir

D=@
OvtW

wy|
xv=t=

Ul
}|

x�=Q=VwQ "Ov=xH=wt |}=yC}OwOLt =@ xv}y@ pL x@ |@=}CUO |=Q@ xJQo = 'CU= wO|N
R= xm CU= �GA� l}DvS sD} Qwor= |iO=YD |wHwCUH Q@ |vD@t OQm} wQ 'Qo}O
x@ =Q =yuRw VwQ u}= "Ovm|t xO=iDU= |Q}oxvwtv |=yl}vmD =} |r=tDL= |=ys=o
|}xv=DU; OL =D |wQW}B =@ xOWxO=O uRw |=y|oS} w "OyO|t X}YND =y|oS} w
[18]u=} QDWt |Q=PohOy Qw_vtx@ [17]"OvwW|t ?=NDv= xOW h} QaD Q@ Q=m \UwD xm
l}DvS sD} Qwor= l} R= [19]|QDWt O} QN u=R}t |v}@V}B Ow@y@ Qw_vt x@ R}v w
Q=}U@ u=tR x@ QF-wt |=y|oS} w u}}aD |=Q@ GA |Q}oQ=mx@ "OwW|t xO=iDU= �GA�
|vD@t pqODU= |xv=t=U l} u}kkLt "CW=O Oy=wN R=}v C=@U=Lt |=Q@ |O=} R
[20]Ov=xOQm O=yvW}B u=} QDWt C}=[Q |=Q@ |Oa@ wO Vy=m l}vmD =@ x=Qty OQwt Q@
|=yxYNWt R= xO=iDU= =@ X=N pwYLt l} |=Q@ =Q u=} QDWt O} QN Q=DiQ xm
3wDQOwD R=Qi= sD} Qwor= R= |@}mQD '|oS} w ?=NDv= |=Q@ "Ovm|t |} woV}B =yu; |Q=t;
|xawtHt |x} Q_v w [21]|QDWt X}NWD Qw_vtx@ 4xOW|R=Ux}@W ?wP VwQ w
'u}vJty "Ov=xOW xOQ@ Q=m x@ [22]|QDWt O} QN Q=DiQ |} woW}B Qw_vtx@ 5Q=Hvy=v
|ak=w |=}vO CRM |=yOQ@ Q=m QO =y|oS} w |Ov@x@DQ |=Q@ 6u=@}DWB |Q=OQ@ u}W=t
xOw@ |]N xm CU= u}= =yVwQ u}= ha[ x]kv u} QDsyt [23]"CU= xOW O=yvW}B
u}kkLt R= |NQ@ "Ovvm|tv ^=Lr =Q hOy Q}eDt w |oS} w Qy u}@ |]NQ}e \@=wQ w
VwQ u}= xm Ov=xOQm u=}@ w 'O=yvW}B |oS} w ?=NDv= |=Q@ =Q s}tYD CNQO OQm} wQ

[15]"OQ=O |@ wN OQmrta |xk@=U w xOw@ j}kO Q=}U@
^=Lrx@ xm CU= |k}irD OvtWwy |xv=t=U l} |xaUwD Q=DWwv u}= OwYkt
CNQO l} =OD@= %CU= CQwY u}O@ |@=NDv= OQm} wQ "CU= j}kO w =Q=m |D=@U=Lt
|=y|oS} w?=NDv=|=Q@ xHwDp@=k|DkO wq=@|D=@U=LtCaQU =@ xOWTQy|vw}UQoQ
|xv}y@ |Ov@s}UkD |=Q@ SOM |@Ya |xm@W l} TBU "OwW|t |L=Q] xv}y@
?}DQDx@ =yxWwN u} QDxv}y@ w xOW O=H}= 7u}Orw@�T} w}OXN=W Q@|vD@t u=} QDWt
|=yQ=my=Q u} wOD Qw_vtx@ 'xWwN Qy QO u=} QDWt |=y|oS} w |=Q@ xOWu}}aDC} wrw=
p=tDL= xm |}=yxWwN Q@ Ov=wD|t u=tR=U '?}DQDu}O@ "OvwW|t h}YwD |@=} Q=R=@
|@=} Q=R=@ |xv} Ry =D OwW RmQtDt CU= QDW}@ =yu; QO u=tR=U Q_v OQwt hOy u}t-=D
wO Qy x@ |@=}CUO '|OQm} wQ u}vJ |Q}oQ=mx@ j} Q] R= "OwW u; xHwDt |QDsm
u}}aD R= TB "OwW|t umtt �� xv}y@ |Ov@s}UkD OQmrta w sm |oO}J}B �� R=}v
|L=Q] |=Q@ |WRwt; |=yxO=O R= =OH |}=yxO=O =@ u; G}=Dv 'xv}y@ |=yxWwN O=OaD
|wQ xOW|L=Q] |k}irD OvtWwy |xv=t=U xt=O= QO "OwW|t |HvUQ=@Da= 'xv=t=U

"OwW|t |UQQ@ u; C}r@=k w xOW |R=UxO=}B xt}@ CmQW l} |=yxO=O
j} Q] R= TBU w s} R=OQB|t j}kLD |w=mOQwt h}YwD x@ j}kLD u}= |xt=O= QO
VN@ QO 'u; R= TB "CN=OQB s}y=wN |oS} w ?=NDv= x@ xOWxv}y@ |vw}UQoQ CNQO
OQwt G}=Dv w xDiQo CQwY SOM |xaUwD =@ u=} QDWt |xv}y@ |Ov@s}UkD 'sQ=yJ

"OvQ}o|t Q=Qk |@=} RQ=

xt}@ CmQW l} |w=mOQwt %=yxO=O h}YwD "2
'OQm xO=iDU= u; R= u=} QDWt|}=U=vW |=Q@ u=wD|t xm|}=yxv}tR u} QDOQ@ Q=mQB R=|m}
CqwYLt R= |m} *u=} QDWt |=y|oS} w |}=U=vW 'xm u; xS} wx@ "CU= xt}@ CavY
OwN R= CmQW |}xt}@ CqwYLt Q}=U p=@k QO xm |Q=DiQ j} Q] R= xt}@ CmQW
=yxO=O |xawtHt j}kLD u}= QO 'wQu}= R= "OW=@ xHwD ?r=H Ov=wD|t 'Ov=xO=O u=Wv
x}yD xt}@ CmQW l} j} Q] R= 'CU= |ak=w |=}vO QO |Q=mw?Um x@ \w@ Qt xm
=Q u}at pwYLt l} |=Q@ xwkr=@ u=} QDWt OQ=O OYk xt}@ CmQW u}= "CU= xOW

u=} QDWt |Ov@s}UkD |=Q@ [8]|QDWt C}=[Q V}=t}B =} w [7]=yu; R= |@}mQD R= |NQ@
|Ov@C} wrw= w |}=U=vW u=} QDWt |Ov@s}UkD R= u}kkLt u}= hOy "Ov=xOQm xO=iDU=
C=H=}DL= T=U=Q@ 'R}v Qo}O |NQ@ "CU= xOw@ =yu; |Qw;OwU T=U=Q@ u=} QDWt
"Ov=xDN=OQB u=} QDWtl}miD x@ u=v; |=yxk}rU `=wv=|}=U=vW hOy =@ [10w9]u=} QDWt
T=U=Q@ 'jQ@ |=yx=oDU}= |xv=RwQ hQYt |v}@V}B CkO Ow@y@ Qw_vtx@ u}vJty
'Qo}O |}xar=]t QO [11]"Ov=xOQm s}UkD =Q jQ@ |=yx=oDU}= u=} QDWt |xv=RwQ p}=iwQB
x@ C@Uv l}DUHr C=}rta |xv} Ry Vy=m |=Q@ xm CU= |}xvwox@ |Ov@s}UkD
|@=} Q}Ut |=QH= R= p@k =yu; |=[=kD |=y|oS} w T=U=Q@ u=} QDWt |Ov@xWwN
QDW}@ xm OyO|t u=Wv =y|UQQ@ [12]"Ov=xOQm s=Ok= l}DUHr C=}rta QO u=ow=v
QDxO=U Cr=L =} 2�SOM� xOv=tR=UOwN |xWkv |@Ya |xm@W |xw}W u}kkLt
x@U=Lt x@ s=Ok= u=oOvU} wv R= s=OmI}y =t= "Ov=xDiQo Q=m x@ =Q k-means l}vmD 'u;
|OwyW CQwYx@ =y|oS} w w Ov=xOQmv |Ov@s}UkD R= V}B QDQF-wt |=y|oS} w u}}aD w
QHvt |Ov@s}UkD u}}=B CkO w |}=Q=m sOa x@ Ov=wD|t ẁ[wt u}= &Ov=xOW ?=NDv=
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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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�4�j}=k |xt=vxt}@ '�4�|RwUVD; |xt=vxt}@ '�5�wQOwN |xt=vxt}@ '�2�Er=F XNW xt}@ '�1'3�x@ QHD|@ QoQ=m '�1'9�|QDWt ẁv 21
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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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=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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