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|=ypYiQU u} QDOWQ x@ wQ R= |m} KDD Q[=L p=L QO [13]"Ovm xORCioW R}v
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ẁv xty Q@ ,=@} QkD OwN hrDNt |=yVwQ w =ysD} Qwor= j@=]t |w=mxO=O |DQ=@ax@

'|mWRB '|D} Q}Ot '|DQ=HD |=yxRwL "OQ=O |R=UxO=}B C}r@=k |i}m w |tm |xO=O
s=v |w=mxO=O |OQ@ Q=m |=yxRwL u=wvax@ u=wD|t =Q """w |HvUO=YDk= '|WRQw

[13]"OQ@
xO=iDU= =@ xm CU= |}xv=}=Q |U=vWVwQ l} uDiQo CtON x@ Ov}=Qi |w=mxO=O
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|xawtHtQ} R l} sqk= uwJ w &OR=OQB|t xO=O x=o}=B QO Q=QmDQB |=yxawtHtQ} R
xO=O x=o}=B uOv=wN w wHwCUH Q=@ l} =@ TB OvQ=QmDQB u=tRsy R}v OwN Q=QmDQB
w OQm |}=U=vW nQR@ |=yxawtHtQ} R QO =Q |Q=QmD sqk= s=tD u=wD|t |DL=Qx@
"Ow@ Oy=wNv Q=Ri=sQv \UwD xO=O x=o}=B |}x@DQt u}OvJ uOv=wN x@ |R=}v j} Q] u}O@
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%OvwW|t hPL xvwoJ |i=[= |=yCk xm
Apriori� gen(Lk�1)

Join Step

Insert Into Ck

Select p: item1;p: item2; :::p: itemk�1; q: itemk�1

from Lk�1p;Lk�1q

where p: item1 = q: item1; :::; p:itemk�2 = q: itemk�2

Prune Step

p: itemk�1 < q: itemk�1

for all item sets c in Ck do

for all (k� 1)� subsets s of c do

if (s isnot in Lk�1) then delete c from Ck
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Q}O=kt Qw[L R= =Q =t pt=a u}= x@ xHwD "CW=O xHwD |}=Qoxi}_w Oa@ x@ O}=@ pw=
Ov}=Qi 'TQDUO QO C=aq]= uOw@ QF-wt '<=kDQ= u}ov=}t |=yXN=W ?U=vt w ?wN
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18 6 64 744 B = COND Q}Ut |=yDv= ?;
COND. DI = A

11PH = C Q}Ut |=yDv= ?; and

PH = C |R=U|FvN and

16 206 63 309 C = |R=Up=ai |=tO A = O=R; C}�=}rk 12
PH = C Q}Ut |=yDv= ?; and

16 39 62 898 B = COND Q}Ut |=yDv= ?;
COND. DI = A

13PH = C ?; DI and

PH = C nvQ and

16 114 61 189 C = |R=Up=ai |=tO
A = O=R; C}�=}rk

14PH = C |R=U|FvN and

PH = C nvQ and

21 455 52 009 C = |R=Up=ai |=tO COND = D nvQ 15
� rule support
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= "DI ?; PH! Q}Ut |=yDv= ?; PH %xOa=k |HvUQ=@Da= |=yXN=W "3 pwOH
��� XN=W �xH}Dv� |r=D �\QW� sOkt h}OQuwv=k u=@}DWB u=v}t]=

5 42 35 04 PH = B Q}Ut |=yDv= ?; PH = B ?; DI 1
8 80 56 93 PH = C Q}Ut |=yDv= ?; PH = B ?; DI 2
14 22 91 97 ẁtHt
10 38 30 87 PH = C Q}Ut |=yDv= ?; PH = C ?; DI 3
15 35 45 64 PH = D Q}Ut |=yDv= ?; PH = C ?; DI 4
25 73 76 51 ẁtHt
6 66 27 96 PH = C Q}Ut |=yDv= ?; PH = D ?; DI 5
8 01 33 65 PH = D Q}Ut |=yDv= ?; PH = D ?; DI 6
5 64 23 70 PH = E Q}Ut |=yDv= ?; PH = D ?; DI 7
20 32 85 31 ẁtHt

"|R=Up=ai PH QDt=Q=B |H=QNDU= Oa=wk |HvUQ=@Da= |=yXN=W "5 pwOH
��� XN=W

�xH}Dv� |r=D �\QW� sOktu=@}DWB u=v}t]=��� uwv=k
4 40 28 47 PH = B |R=Up=ai PH = B ?; DI

5 19 21 80 PH = B |R=Up=ai PH = D ?; DI

3 72 18 54 PH = B |R=Up=ai PH = E ?; DI

10 72 53 37 PH = C |R=Up=ai PH = E ?; DI

7 90 33 18 PH = D |R=Up=ai PH = D ?; DI

5 30 26 40 PH = D |R=Up=ai PH = E ?; DI

3 61 23 36 PH = D |R=Up=ai PH = B ?; DI

8 92 29 59 PH = B |R=Up=ai PH = C Q}Ut |=yDv= ?;
3 61 29 36 PH = B |R=Up=ai PH = B Q}Ut |=yDv= ?;
5 64 19 61 PH = B |R=Up=ai PH = D Q}Ut |=yDv= ?;
6 09 49 54 PH = C |R=Up=ai PH = B Q}Ut |=yDv= ?;
7 22 36 99 PH = D |R=Up=ai PH = E Q}Ut |=yDv= ?;
10 38 36 08 PH = D |R=Up=ai PH = D Q}Ut |=yDv= ?;
6 77 22 47 PH = D |R=Up=ai PH = C Q}Ut |=yDv= ?;
2 48 20 18 PH = D |R=Up=ai PH = B Q}Ut |=yDv= ?;

|=yxv} Ry Vy=m Q@ xwqa u=tR w |Q=OQ@xvwtv QO |} wHxiQY u}= QwmPt nvQ
w u}}=B C}i}m =@ C=a]k O}rwD R= OYQO 30-20 u=R}t x@ s}kDUt w |Q=OQ@xvwtv

"OQw;|t pta x@ |} wHxiQY ?w}at

|Q}oxH}Dv "8
|=yxv} Ry Vy=m |=Q@ |};sy=@ Oa=wk R= xO=iDU= =@ |O}OH OQm} wQ 'xar=]t u}= QO
pQDvm |=yQDt=Q=B |UQQ@ u=wD|t xOt; CUO x@ Oa=wk R= xO=iDU= =@ "OW x�=Q= C}i}m
|=y|Q}oxvwtv O=OaD Vy=m =@ w� |O=} R Q=}U@ OwOL =D =Q QwmPt nvQ \N Ov}=Qi
u}vJty "O@=}v Vy=m C=a]k |R}t;nvQ C}i}m xm |Qw] 'O=O Vy=m �=yQDt=Q=B
Qo}O Q=Okt 'OvQDQ=PoQ}F-=D =yQDt=Q=B Qo}O Q@ xm |O}rm QDt=Q=B OvJ |Q}oxR=Ov= =@ u=wD|t
u=tR u} QDy@ QO u=wD@ xv} Ry Q=Okt u} QDsm =@ w |DL=Qx@ =D OR u}tND =Q =yQDt=Q=B

|=yDv= ?; PH ! |R=U|FvN PH %xOa=k |HvUQ=@Da= |=yXN=W "4 pwOH
"Q}Ut

��� XN=W
�xH}Dv� |r=D �\QW� sOktu=@}DWB u=v}t]= h}O

Q

��� uwv=k
4 06 33 03 PH = B |R=U|FvN PH = B Q}Ut |=yDv= ?; 1
5 64 45 87 PH = C |R=U|FvN PH = B Q}Ut |=yDv= ?; 2
9 71 78 90 ẁtHt
11 06 36 70 PH = B |R=U|FvN PH = C Q}Ut |=yDv= ?; 3
6 32 20 97 PH = C |R=U|FvN PH = C Q}Ut |=yDv= ?; 4
17 38 57 68 ẁtHt
17 61 61 18 PH = D |R=U|FvN PH = D Q}Ut |=yDv= ?; 5
17 61 61 18 ẁtHt
6 88 35 26 PH = D |R=U|FvN PH = E Q}Ut |=yDv= ?; 6
5 76 29 48 PH = E |R=U|FvN PH = E Q}Ut |=yDv= ?; 7
12 64 64 74 ẁtHt

\ki xOW xQ}NP u=tR xk}kO 15 pk=OL u}= "CW=O R=}v u=tR xk}kO 35-25
Ovv=t� nQR@ |xa]k Q=yJ |R}t;nvQ uDiQo Q_v QO =@ 'QDt=Q=B l} |Q}oxR=Ov= =@
?w}at |xa]k 200-180 OwOL |} wHxiQY R= x}v=F 20-15 Qy QO �wQOwN ?QO
?w}at C=a]k O}rwD |xv} Ry =yvD u}= xm CW=O xHwD O}=@ "OQw;|t pta x@ |Q}owrH
|} wHxiQY u}= x@ R}v =Q xOWv |Q}oxR=Ov= |=yxvwtv Vy=m |xv} Ry O}=@ w CU=

"s}vm xi=[=
QO xOW KQ]t Oa=wk Qo}O |=Q@ OvwQ u}= |xt=O= xm CU= XNWt w K[=w
QO xYqN CQwYx@ "OyO|t V}=Ri= |QDq=@ Q}O=kt =D =Q |R=Uxv}y@ u}= 2 pwOH
|R=U|FvN pmO}U= 'DI ?; PH QDt=Q=B xU |Q}oxR=Ov= =@ =yvD OQ=wt �70 R= QDW}@
s}DUv=wD|t �xD=iUi O=R; O}U= R}v OQ=wt R= |NQ@ QO xD@r= w� O=R; |oOW|�=}rk w
C=t}tYD u}=CkO "s}W=@ xDW=O |DUQO w K}LY Q_v Q=y_= Qo}O QDt=Q=B 7 OQwtQO
\N u=U=vWQ=m Q_v j@=]t "CU= xOW GQO xOa=k Qy l}miD x@ 2 pwOH QO R}v
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=Q=R= Ov=wD|t `kwtx@ s=Ok= u}= xm CU= uWwQ "s}=xOQm |Q}owrH QD`} QU R}v pwYLt QO

pwYLt |Qw;OwU V}=Ri= Ea=@ wQ u}= R= w Ovm |Q}owrH j@]vt=v sqk= |=yxv} Ry
"OwW

xm OW Oy=wN QHvt |H}=Dv x@ Vv=O hWm |=ysD} Qwor= ẁv u}= R= xO=iDU=
CQwYx@ Ov=wD|t w xOw@ `}O@ w ?r=H R}v CavY u=ty u=Q=mQOv=CUO |=Q@ |DL
|Q}osWJ RQ]x@ xOW u=}@ |wor= "OQ}o Q=Qk xO=iDU= OQwt =yv;\UwD|rta w |OQ@ Q=m

"CU= |rQDvm \w]N Qo}O `=wv= x@ VQDUo p@=k
Q@ 'xOW QYDNt |}=yv |=yQDt=Q=B Vkv OwW|t O=yvW}B xOv}; |=yVywSB |=Q@
|Q}oxR=Ov= w |@=} RQ= =@ =yvD u=wD@ =D OwW |@=} RQ= w |UQQ@ |HwQN nvQ |=yQDt=Q=B

"OW C=a]k nvQ |}=yv C}i}m Ci= R= `v=t 'nvQ \w]N QO QDt=Q=B OvJ

CqwYLt C}i}m =D O=O s=Hv= q=@ |WN@ QF= =@ w O}it |LqY= C=t=Ok= umtt
x@ uO}WN@ CaQU QO OQm} wQ u}= "OQ}o@ Q=Qk ?wr]t OL QO u=vJty |HwQN
|}=Q=m w OQmrta V}=Ri= ut[ u; |=yxv} Ry Vy=m u}vJty w C}i}m pQDvm Ov}=Qi
u}= R}v xOW x�=Q= |OQ@ Q=m Oa=wk R= |rm hOy "Ovm|t =i}= |}=RUx@ Vkv =yu;
|xOwOLt R= �100 u=v}t]= pwYL w =yQDt=Q=B xty |Q}oxR=Ov= |=Hx@ xm CU=
R= QDsm xD@r= xm � q=@ u=v}t]= =@ =yQDt=Q=B u; R= |m} |Q}oxR=Ov= =@ u=wD@ QDt=Q=B u;
=@ Q=m u}= =@ "OQm Cw=[k Qo}O QDt=Q=B u}OvJ Q=Okt OQwtQO �Ow@ Oy=wN �100
QO |O=} R Q=}U@ Q=Okt x@ 'G}=Dv u=v}t]= OYQO R= |R}J=v Q=Okt uO=O CUO R=
Cr=L u}= QO uwJ CU= |vDio "s}vm|t |} wHxiQY C}i}m pQDvm |xv} Ry w u=tR
|r=tDL= Cq=mW= RwQ@ R= s}vm|t =QH= O}rwD \N |wQ |QD`} QU |LqY= C=t=Ok=

=yCWwv=B
1. electro deposition
2. data mining
3. statistical process control
4. decision tree
5. cost of quality (COQ)
6. electro deposition painting line
7. knowledge discovery and data mining
8. learning machine
9. data visualization
10. knowledge acquisition
11. predict
12. description
13. CRISP-DM
O@U p}rLD '|oDU@=w p}rLD VwQ u}= s=v |UQ=i uwDt QO� association rules "14

�"CU= xO}OQo QmP R}v |vtHv= u}v=wk =} w Q=R=@
15. undirected
16. support
17. con�dence
18. apriori
19. pre-treat
20. degreasing
21. rinsing
22. activation
23. phosphating
24. ultra �lter
25. setup
26. �re wall
27. ordinal
28. conductivity
29. antecedent
30. consequent
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