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0l. Problem and motivations
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Discretization = look for cut points which lead to the "best" partition on Q
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Top Down Bottom up
(MDLPC, Fayyad et al. 1993) (Khi-Merge, Kerber 1993)
(Fusinter, Zighed 1995)

Optimal (Fischer 1958, Lechevallier 1991, Zighed et al. 1997)
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Bottom up methods

P S 1S S S Ly
]
o |Betelu, “pbe  SuEbh
il S o
P T N o, o :
2 (s Gy 0% mmﬂ’suﬁmmjs
P
>> i=0,...,*
How P
etofix 5 ?
P ?
« can we move from % to %, 7
PP
?
+canwe compare | to 7., *

Discretization methods, Chapter 3, Pr. D.A. Zighed




e 1 . 1 L
L) : . : 0
[X) e H o
H ,:8 HEN H H 00
X 0O o o) %1 0 w0 00 N
0o 0lo o oo 10 w 000 N
COCY A 1S YR SRR L LI U I B G,
Iy 'z I3 dalsile 1170 1g doile 1ad 1aily o o )
A={ &5 & &5 & & & &3, & & }lnitial discretization points
\ S~
\ T~
AY Sea -
-
- —t
= —
[ —
= -
= - —
P I = = X;
o ] X ] —
le ! j2 ! —
3 & —
X2 X1 XiaXj3 —
2 2
Discretization methods, Chapter 3, Pr. D.A. Zighed
X} ° 0 00
(X} 0 0 000
X ) 0 . 00
o0 0 . 0 ] . 000 o
LN} o 00 0 o o o ° o o000 00 o o o .
LN} o 00 o o000 o o ° o o000 00 o o o o0
00 0 g0 g g0 0 00 o o 000 000 o 0 00 o0
00 | 0 00, 0 000 ;0 0,0 o 0 00 000 | 0, 0,0 00 00 X
TTATTrTTrTr T [ S E i E F'T"l"""l'"" J
A={s 555 &5 & 5 & %3 &)} Setofpossible discretization points
[J Theset A* of discretization points must be
asubset of A

Discretization methods, Chapter 3, Pr. D.A. Zighed




P
i1

| O Moving from? to

Step i

]

X:

* —~
! —
ceaq _T
T
ol <
; o
aaw
[
;
S
R
LTIl
}
eeo ool
oo ool
e
;
;
882888 8%i---- i
:
I
;
;
ooen
4
o oe
L
;
sz
Ji3

|
e o ool <
IS R
!
!
o
i 1_
cocossoal
il J«

Step i+1

Step i+1

~

Discretization methods, Chapter 3, Pr. D.A. Zighed

P
i1 2> i

P

P

Discretization methods, Chapter 3, Pr. D.A. Zighed




¢: U IR™ ——> |R*

ey
1l
=

Discretization methods, Chapter 3, Pr. D.A. Zighed

Chi-2 Link

Fusinter
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Algorithm

Welook for the best merge of two consecutive intervals
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Top Down methods
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Fusbin (Zighed et al. 1996)

MDLPC (Fayyad et al. 1995)

M(5t)=m2_1)+%l~l(5t)

2

)= |09(3m - 2)_ mh(Q) + ,Zl m; h(Qj )
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Contrast (Van de Merckt 1993)

o5,)= n n2(91 9)
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Exemples
dy d, dy d d g dy 0 dy o diody;
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x? - {45,75135,235}

M - {4575135235}

Fusbin - {4.5,6.5,7.5,13.5,23.5}

Contrast — {4.5,7.5,13.5,23.5;}

Chi — Merge - {5.0;8.0;14.0;20.0; 21.0; 22.0; 23.¢
Fusinter - {4.5,85,12.5,235}

Optimal - {7.5135;21.5, 24.5;}
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Good prediction rate of the method u -
Fusinter

MDL PC (Fayyad and Irani, 1993)
Khi-M erge (Kerber, 1993)

Difference between methodsu and v

M - N(u,0) -
H,:u=20 —
H,:u >0 —
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[ Estimation Exogenous Variables  Class
Q Xi e X e Xa Y
; 23 1
Learning Samples Q,, Q,, Q;.,...Q40 10 3
31 1
Card(;)=300 o X X Xp 2
0.0 3
Test Samples Y1, ¥y, W3- 10 0.2 2
17 1
Card(y; )=5000 @0 Xi1 g Xp 3
i
R1: If Xi <= 0.3 Then Y=2 I [ [
=03 0.3,0.6] 056,0.
R2:If Xi in ]0.3;0.6] Then Y=1 < 108,06 106.07] >’ —
R3:If Xi in ]0.6; 0.7] Then Y=2 —
R4 :If Xi in ]0.3;0.6] Then Y=3 _—
7 Good prediction rate associated
T = Card{wl] ij /Y(w) _Y(w)} to the variable X; —_—
' Card(¥))
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Good prediction rate
resulting from the
discretization of
variablej

by mean of method s

using samplem | T rFusnter

S— | M DL PC (Fayyad and Irani, 1993)
T J m Khi-M erge (Kerber, 1993)

Variables Samples
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M ethods Average St deviation

Chi-2 0,479322944 0,068772442

MDLPC 0,48135325 0,06942914

Fusbin 0,475503896 0,069926714

Contrast 0,48217403 0,06933189

Chi-Merge 0,44229091 0,05881086

Fusinter 0,48068398 0,06924323

Fischer 0,48136623 0,06964052

Accuracy rate: E

Methods 1 2 3 4 5 6 7
1- Chi-2 215 304 221 1560 = -1,07 | -174
2-MDLPC -4.48 0,51 1589 = 0,59 -0,01
3- Fushin 504 = 4,62 406 = -304
4 - Contrast 1636 1,199 = 0,65
5-Chi-Merge . 1570 156
6-Fusnter | | 085
7 - Fischer
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