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[8] "CiQo Oy=wN Q=Qk |Q=OQyW

83



"""|
QDW

t=@
\=@

DQ=C
}Q}O

tw
|Q=

HDV
wy|

Q}oQ
=mx@"|@=NDv= |=yOr}i R= |O=OaD "2 pwOH

Or}i K}[wD Or}i s=v
ZQ=wa xoQ@ QwOY u=tR StartDate
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CN=OQB C}a[w payStat
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u=wvax@ 'pmWt u}= pL |=Q@ "OwW =yv; R= xO=iDU= Qw_vtx@ 'x]w@ Qt |=yQ}eDt w
O=OaD 'SQL 14\}Lt QO?U=vDt |=yVUQB uDWwv =@ =OD@= 'j}kLD u}= QO xvwtv
q=@ |r@k |=yxO=O |=Q@ VR=OQB u=tR =Q} R &OW xO=O Vy=m Q=RyOYv=B x@ =yxO=O
|}=yOr}i |}=U=vW |=Q@ '[36]16nv} QDr}i w 15=y|oS} w ?=NDv= R= u}vJty "Ow@
xO=iDU= |i=[= |=yxO=O hPL w OvQ=OQwNQ@ p}rLD |=Q@ C}ty= u} QDW}@ R= xm

%CU= s=o xU pt=W =y|oS} w ?=NDv= "OW
=} C}ty=sm |=yxvwtv w =yOr}i '=yxQ=Ro hPL %17=yxO=O p=@ Qe �hr=
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"OwW|t =yv; uOW xO=iDU= |@ x@ QHvt xm Q}O=kt sm |r}N =}
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'OwW|t VR=OQB Ov}=Qi x@ uO=O CaQU w |R=UxO=U Ea=@ =y|oS} w ?=NDv=
=@ =Q pw=OH |i=[= |=yxO=O 'u; R= xOt; CUO x@ G}=Dv |=v@tQ@ u=wD|t =Q} R

"O=O Vy=m nv} QDr}i VwQ pFt xO=O Vy=m |=yVwQ R= |m} R= xO=iDU=
|R=UpOt "4"3"3

|Ov@xwQo Ov}=Qi |Ov@xWwN "CU= |Ov@xWwN '=yxO=O |R=UpOt |=yVwQ R= |m}
<=}W= R= |}xawtHt �xWwN� Qy "CU= x@=Wt |=yxwQo QO <=}W= R= |}xawtHt
=yxWwN Qo}O |=[a= =@ w Ov=x}@W OwN |xWwN uwQO |=[a= x@ xm CU= |}xO=O
C@Uv xmCU= xOW xDN=vW|Ov@xWwN|=ysD} Qwor= R=|m} k-means "Ov=Cw=iDt
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QO xOW |v}@V}B h=Oy= x@ uO}UQ |=Q@ =yxO=O |Ov@xWwN R= 'xrLQt u}= QO
xrLQt u}OvJ QO =Q k-means sD} Qwor= 'Qw_vtu}O@ "s}OQm xO=iDU= xr�Ut h} QaD
R= pY=L pwOH wO |va} |rY= |=ypwOH R= xOW ?=NDv= |=y|oS} w |wQ Q@
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"OwW|t u=}@ =yv; |wQ p}rLD OvwQ w
'�|i=[=|=yxO=OhPL�|xrLQt R= xOt;CUO x@ |=yxO=O|wQ =OD@= "pw= |=QH=
"CW=O q=@ |=]N =@ |H}=Dv C=}rta u}= "OW s=Hv= k-means |R=UpOt
"CU= xOy=Wt p@=k 3 pmW QO 'u}tR ZQ=wa CN=OQB pwOH |=Q@ =QH= |xvwtv
1 |=yxWwN QO ��99 R= V}@� =yxO=O |t=tD ,=@} QkD OwW|t x_Lqt xm u=vJ

"Ov=xDiQo Q=Qk 2 w
|QDW}@ s}UkD =D s}OQm u=LDt= k= 12 |=Q@ =Q sD} Qwor= xrLQt u}= QO "swO |=QH=
CW=O =Q xO=O `tHD u} QDW}@ pw= |xWwN sy R=@ |rw OQ}o@ s=Hv= =yxWwN |wQ

"Ot=}v CUO x@ |rw@k p@=k |xH}Dv w

"|@=NDv= pw=OH "1 pmW

[11]"crisp |SwrwODt "2 pmW

'hrDNt 13|=yVUQBuDWwv =@ w SQL Server [9]Q=Ri=sQv R= xO=iDU= =@TBU
p}rLD |=Q@ =yxO=O Q@ \rUD j} Q] u}= R= w 'OW |UQQ@ pw=OH |=yOr}i u}@ \=@DQ=
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[11]"OwW|t xOy=Wt 2 pmW QO pL=Qt u}= xm CU= xrLQt VW |=Q=O crisp

|UQQ@ Clementine Q=Ri=sQv ltm =@ 'xSwQB u}= |=Q@ VwQ u}= |R=UxO=}B 'xt=O=QO
"OwW|t
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=yxO=O VR=OQB V}B "3"3"3
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"k-mean sD} Qwor= sQ=yJ |=QH= "5 pmW

|xWwN x@ \w@ Qt |}xWwNuwQO OL=w u} QDnQR@ "CU= �OL=w 6 8 |va}� 2 w
%=@ CU= Q@=Q@ u=O XN=W u}=Q@=v@ "CU= 101 Q]k =@ swU

D = 6 8
101 = 0 067

Q}O=kt R= xO=iDU= =@ ?=ULO@ w ?=ULVwN xDUO wO QO =y|QDWt |Ov@xDUO =@
?=ULVwN =y|QDWt R= OYQO 33 OwOL Cr=L u}= QO '4 pmW QO sum

G}=Dv 'O}OQm xOy=Wt VN@ u}= QO xm u=vJ |rw 'OvOW ?=ULO@ OYQO 67 w
VQ}PB OQwt sy |Ov@xDUO xH}Dv QO "Ow@v pw@k p@=k Cr=L u}= QO u=O XN=W

"CiQov Q=Qk
s}vm|t =QH= sum Q=Okt |wQ Q@ =Q k-mean sD} Qwor= Qo}O Q=@ "sQ=yJ |=QH=

"�5 pmW�
s}DUy �4 pmW� |r@k |=QH= =@ xU}=kt QO Cw=iDt |H}=Dv Oy=W '=QH= u}= QO
=Q u=O XN=W p=L "CU= |tm |=]N |=Q=O R}v =QH= u}= OyO|t u=Wv xm

%s}vm|t x@U=Lt
|xrY=i u} QDnQR@ w 11 2 =@ CU= Q@=Q@ |}xWwNuwQ@ |xrY=i u} QDmJwm
%=@ Ow@ Oy=wN Q@=Q@ u=O XN=W Q=Okt u}=Q@=v@ "27 =@ CU= Q@=Q@ |}xWwNuwQO
D = 11 2

27 = 0 41
xH}Dv u}= uOw@ pw@k p@=k O} -wt 'q=@ pwtQi QO XN=W |=Q@ xOWx@U=Lt Q=Okt

"CU=
5 x@ =Q =y|QDWt 'Clementine QO derive ODt R= xO=iDU= =@ 'xrLQt u}= QO
xHwD =@ w '|R=UpOt QO xOt; CUO x@ |xWwN 5 ?=UDv= =@ 'hrDNt |xDUO
s}OQm |Ov@s}UkD O}OH uwDU l} QO u=W|@=ULO@ w |@=ULVwN u=R}t x@
'=y|QDWt x@ ?UJQ@ X=YDN= |va} '|rY= hOy x@ xrLQt u}= QO &�6 pmW�
G}=Dv R= |}xYqN uOQw; CUO x@ |=Q@ |}xr}t Q=Owtv l} R= TBU "s}Ot; p}=v
?=ULVwN |=y|QDWt O=OaD xmCU= u; |=} wo G}=Dv "�7 pmW� s}OQm xO=iDU=
10 u}ov=}t Q=Okt =@ xWwN RmQt =@ �5 pmW� 4 |xWwN QO xm |}=yu=ty ��
|}xH}Dv u}= xm OvDUy =y|QDWt pm OYQO 35 OwOL �� OvOw@ xDiQo Q=Qk sum=

?=ULVwN |tm |=y|QDWt xD@r= "Ow@ Oy=wN |Q=OQyW |=Q@ VN@C}=[Q

"k-means sD} Qwor= pw= |=QH= "3 pmW

"k-means sD} Qwor= swU |=QH= "4 pmW

xrLQt u}= QO 'u}W}B |=QH= wO QO xOt; CUO x@ G}=Dv x@ xHwD =@ "swU |=QH=
x@ |R=UpOt |=Q@ |QD?U=vt |xO=O 'VUQB |O=OaD |=QH= =@ s}DiQo s}tYD
OQwt |xO=O '=yxO=O VR=OQBV}B |xrLQt x@CWoR=@ =@ Qw_vtu}O@ "s} Qw;CUO
x@ pwOH u}OvJ |wQ C=}rta OvJ |] w |[=} Q C=}rta R= xO=iDU= =@ =Q Q_v
|v=wN=Qi Clementine \}Lt QO O}OH |rwOH QO =Q pY=L w 's}OQw; CUO
ZQ=wa |QDWt xrY=i u}= QO xm CU= |}=yx=t O=OaD O}OH Q=Okt u}= "s}OQm
=Q k-mean |R=UpOt ,=OOHt Q=Okt u}= |wQ TBU "CU= xOQm CN=OQB =Q OwN
|YN=W R= O}=@ xrLQt u}= QO "CW=O |tm |=]N G}=Dv &�4 pmW� s}O=O s=Hv=
XN=W u}= xt=O= QO "s}vm xO=iDU= |Ov@xWwN C}i}m R= uOW u�t]t |=Q@

"OW Oy=wN |iQat
OwHw |Ov@xWwN |HvUQ=@Da= |=Q@ |OOaDt |Q}oxR=Ov= |=yVwQ "u=O XN=W
u} QDsm C@Uv Qou=}@ u=O XN=W "CU=yv; R= |m} �u=O XN=W� xm OQ=O

%CU= |}xWwNuwQO |xrY=i u} QDW}@ x@ |}xWwNuwQ@ |xrY=i
(D = dmin=dmax) (1)

Cw=iDt |xWwN wO R= <|W wO u}@ xrY=i u} QDlJwm Qou=}@ dmin u; QO xm
XN=W "CU= xWwNl} R= <|W wO u}@ xrY=i u} QDnQR@ Qou=}@ dmax w 'CU=

[13]"OwW xv}W}@ O}=@ w CU= [0;1] xR=@ x@ OwOLt u=O
x@U=Lt =Qu=OXN=WxOWs=Hv=|Ov@xWwNu} QN;|=Q@ "u=O XN=W |x@U=Lt
4 |=yxWwN u}@ |xrY=i x@ \w@ Qt |}xWwNu}@ |xrY=i u} QDlJwm "s}vm|t
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"s}tYD CNQO sD} Qwor= |=QH= G}=Dv "8 pmW

"|@Ya xm@W sD} Qwor= |=QH= G}=Dv "9 pmW

j}kLD CqmWt "4
%x@ OQm xQ=W= u=wD|t s}Ow@ wQx@ wQ u; =@ j}kLD u}= QO xm |DqmWt xrtH R=

|Q=HD Vwy w |QDWt =@ \=@DQ= C} Q}Ot OQ@ Q=m OQwtQO C=k}kLD uOw@ OwOLt "1
"Qo}Om} Q=vm QO

"=yxO=O uOw@xv=tQLt Crax@ |Q=OQyW |=yxO=O x@ |UQDUO |=Q@ |av=wt OwHw "2
|N} Q=D |=yxO=O p}O@D C}r@=k sOa Crax@� =yxO=O VR=OQBV}B uOw@ Q@u=tR "3

"�"""w =RHt p=U w 'x=t 'RwQ CQwYx@
"|r}rLD |=yQ=Ri=sQv \UwD VR=OQB C=}rta uOw@ Q@u=tR w =yxO=O O=} R sHL "4

|Q}oxH}Dv "5
|=yCN=UQ} R lQ=OD |wU x@ CmQL 'C=aq]= |Qw=:vi OWQ =@ =y|Q=OQyW QO
CU= |OQ@y=Q |=yVr=J R= '|D=aq]= |=ysDU}U Q}_v C=aq]= |Qw=:vi Ovtv=wD
|Q=OQyW QO |D=aq]= |=ysDU}U |R=UxO=}B =@ u=Q}Ot hrDNt |=yxQwO |] w

"k-means sD} Qwor= |=QH=R= TB xOW O=H}= O}OH |=yuwDU "6 pmW

"xWwN QyQO =yv; O=OaD w |QDWt xDUO GvB "7 pmW

2� Ow@ p=U wO =D l} u}@ u=W|DN=OQB |=yx=t O=OaD |xrY=i xm =yv; ��
30 R= QDsm xm x}k@ w OvOW pt=W =Q =y|QDWt OYQO 36 OwOL �� �sum=

w ?=ULO@ |r}N '?=ULO@ |=y|QDWt 'OvwW|t pt=W =Q =y|QDWt OYQO
?wULt |Q=OQyW |=Q@ x=}UCU}r u=wvax@ Ovv=wD|t xm Ov=?=ULO@ O=} R|r}N

"OvwW
|@=} RQ= "5"3"3

"s} R=OQB@ G}=Dv |@=} RQ= x@ O}=@ 'crisp |SwrwODt R= xrLQt u}= QO
21|@Ya |xm@W sD} Qwor= wO R= '|R=UpOt R= xOt;CUO x@G}=Dv|@=} RQ= |=Q@
|xm@W|} woW}B pOtl}|@Ya|xm@W sD} Qwor= "s}OQm xO=iDU= s}tYDCNQO w
OR=U|t |v}@V}B s}tYD CNQO l} 22s}tYD CNQO sD} Qwor= w CU= |@Ya

"OwW|t xO=iDU= uw}UQoQ w |Ov@xWwN sD} Qwor= wO R= u;QO xm
xO=O |=yQ}eDt u}@ R= 's}tYD CNQO QO �8 pmW� xOt; CUO x@ G}=Dv j@]
xm AmozeshAmnt w DebitAmnt |=yQ}eDt C}ty= 'sD} Qwor= u}= x@ xOW
xOt; CUO x@ CNQO w xOW xDN=vW QDW}@ xty R= xOt; 1 pwOH QO =yv; K}[wD

"CU= xOW |Ov@K]U =yQ}eDt C} wrw= u}ty T=U=Q@ R}v
xOy=Wtp@=ku;|xH}Dv 9pmWQO xm|@Ya|xm@WsD} Qwor=T=U=Q@u}vJty
TBU 'AmozeshAmnt =OD@= &CU= Cw=iDt|tm =yQ}eDtC} wrw=?}DQD u}=CU=
PayAmnt |=yQ}eDt "Ov=C} wrw= |=Q=O ZobalehAmnt Oa@ w 'DebitAmnt

"Ov=xDiQo Q=Qk |Oa@ |=yC} wrw= QO R}v PayStat w

C=aq]= |x�=Q= "4"3
|}=U=vW pL=Qt s=Hv= R=TB '|Q=OQyW QO |Q=HD Vwy |R=UxO=}B |=ys=o xt=O= QO
|=yVN@ QO 'xOW |Qw;`tH |=yxO=O p}rLD w xO=O `}tHD w G=QNDU= 'xO=O `@=vt
sDU}U �OQw@W=O� QoV}=tv QO |}=yVQ=Ro ?r=k QO u=wD|t =Q C=aq]= u}= p@k

"O=O Q=Qk |Q=OQyW
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=Q x@=Wt pt=a wO VwQ wO Qy =t= OvOw@v x@=Wt ,qt=m p}rLD VwQ wO R= pY=L
"OvOQm |iQat pt=wa u} QD|rY= u=wvax@

Q=Qk |UQQ@ OQwt =Q QyW |L=wv R= x}L=v OvJ x@ \w@ Qt |=yxO=O j}kLD u}=
pLt Q}F-=D QDj}kO |UQQ@ w |L=wv Qo}O |=Q@ p}rLD u}= |xaUwD 'Oa@ s=o QO w O=O
Ovv=t Qo}O |=ysD} Qwor= u}vJty "OW Oy=wN |UQQ@ OvwQyW |@=ULVwN Q@ lrt
u=wD|t =Q =yxO=O |wQ RFM R}r=v; w |R=i u} wv |=yQ=R@= =} Apriori 'C5 0
VQDUo u}= Q@ xwqa "CiQo Q=m x@ Qo}O C=k}kLD QO QDj}kO G}=Dv ?Um Qw_vtx@
|xar=]t w |Q=OQyW |D=aq]= |=yxRwL Qo}O |=Q@ |w=mxO=O w |Q=HD Vwy OQ@ Q=m
Qo}O R= QDQ=O}=B w QDW}@ |D@=kQ C} Rt x@ |@=}CUO |=Q@ =yVN@ Qo}O |OQwt

"CU= xOv}; QO j}kLD |=yxv}tR

"OvWwm|t OwN sDU}U QO OwHwt OvwQ |xv}tR QO ?U=vt |y=o ; ?Um CyH QO
|Q=HD Vwy |=yQ=my=Q R= |Q}oxQy@ hOy u}= x@ p}v |=DU=Q QO R}v Q=DWwv u}= QO
l}vwQDmr= |Q=OQyW QO '|r}rLD xO=O x=o}=B ?r=k QO |QDWt =@ \=@DQ= C} Q}Ot w
=@� p}rLD '`}tHD '|R=Ul =B 'xQ}NP '|Qw;`tH |=ys=o |R=UxO=}B =@ w OW |UQQ@
|OQwt |xar=]t |=yxO=O |=Q@ 'xO=O |@=} R=@ w �crisp |SwrwODt |=ys=o R= xO=iDU=
C=]=@DQ= w C=aq]= |Qw=:vi RmQt |R=Uwv w ZQ=wa VN@ C=aq]=� |va} ��
|R=UpOt sD} Qwor= R= xO=iDU= =@ u=tR=U u}= |=y|QDWt �� �u=yiY= |Q=OQyW
'?=ULO@ '?=ULVwN |tm '?=ULVwN hrDNt |xDUO GvB QO k-means

TBU "OW |Q=Po?UJQ@ w |Ov@xDUO ?=ULO@ O=} R |r}N w ?=ULO@ |r}N
u=mt= w OW |}=U=vW |QDWt |@=ULO@ w |@=ULVwN Q@ =y|oS} w u} QDQ=PoQ}F-=D
sy=Qi lr=t w lrt |=y|oS} w x@ xHwD =@ xv}tR u}= QO u=} QDWt Q=DiQ |v}@V}B

=yCWwv=B
1. business intelligence (BI)
2. decision support system (DSS)
3. customer relationship management (CRM)
4. online analytical processing
5. data mining
6. most-valuable customers
7. most-growable customers
8. below-zero customers
9. Dashboard
10. entity-relationship diagram (ERD)
11. txrLandBill
12. txrLandPaid
13. query

TOP QwDUO R= xO=iDU==@ "14
15. feature selection
18 'OwHwt OQwmQ 33 R= u}tR ZQ=wa CN=OQB pwOH QO p=Ft |=Q@ Filtering "16

"CU= xOW QDr}i u; OQwmQ
17. screening
18. missing value
19. ranking
20. selection
21. neural net
22. C&R tree
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