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Multired wrapper (BMN,,) usando tanto por ciento
de bien clasificados (accuracy) 5-CV

14 multiredes filter (BMN;)

24 problemas de UCI repository of machine
learning databases

Valores perdidos eliminados

Discretizacion basada en la entropia (Fayyad &
Irani)

Validacion cruzada 10-veces
Test de sighos pareados de Wilcoxon
Naive-Bayes en las hojas



EXperimentos: Multiredes Filter

P(x;)
Q(x;)

Dy (P(X), ZP r;) log

KLi;(X:C)2 = Dy (P(X|c;), P(X|ej)) + Dy (P(X|cj), P(X]|e;))
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Gain(X;C) = H(C) — H(C|X) =




EXperimentos: Multiredes Filter

Gain(X;C)

GainRatio(X:C') = SplitInfo(X)

L
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EXperimentos: Multiredes Filter

Bh(X:C) = Z —log | P(¢;) Z

i=1 j=1




EXperimentos: Multiredes Filter




# | Problema Casos | Atributos | Clases # | Problema Casos | Atributos | Clases
1 |australian | 690 14 2 14 |iris 150 4 5

2 | breast 682 10 2 . 2000 e Ay,
3 | chess 3196 | 36 2 0

4 | cleve 296 | 13 2 16 | lymphography | 148 18 4

5 | corral 128 6 2 17 | mofn-3-7-10 1324 10 2

6 | Crx 653 | 15 2 18 | pima 768 8 2

7 | diabetes | 768 | 8 2 || 19 |satimage 6435 | 36 6

8 | flare 1066 | 10 2 || 20 | segment 2310 | 19 7

9 | german 1000 20 y) 21 | shuttle-small 5800 9 7

10 | glass 214 7 22 | soybean-large | 562 35 19
11 | glass2 163 2 23 | vehicle 846 18 4

12 | heart 270 | 13 2 || 435 | 16 2

13 | hepatitis 80 19 ) 25 | waveform-21 | 5000 21 3




entos:

Resultados (1)

ZT w [ FL [ T2 1 I3 [ FE [ 75 [ 6 [ FT [ 7S [ 79 [FID FI2 [ FI3 [ F14

1 |85, 80|86, 38|86, 38|86, 38 |86, 38 |86, 52|86, 52|86, 52|86, 38 |86, 38 |86, 38 86, 38 |86, 38 |86, 38

2 |05, 90|96, 19|06, 19|96, 19|05, 31|06, 19|06, 19|96, 62|06, 19|06, 19 |96, 19 96, 19(96, 19 96, 19

3 [04,27(93,52(03, 52|03, 52|03, 52 |84, 58|84, 58|84, 58|03, 5293, 52(03, 52 93, 52(93,52(93, 52|

4 |81, 41|81, 78|82, 12|82, 12|82, 00|82, 44|82, 78|82, 78|81, 78|81, 78|81, 78 82,1281, 78 |81, 78|

5 89, 10|85, 10|85, 19|85, 10|85, 10|87, 56|88, 40|87, 56|85, 10|85, 10(85, 19 85,19|85,19(85,19|

6 |85, 74|86, 07|86, 07|86, 07|86, 07 |86, 07|86, 66 |86, 97|86, 07|86, 07|86, 97 86, 07|86,97 |86, 07|

7 |76,95|77, 07|77, 07|77, 07|77, 07|77, 61|77, 61|77, 61|77, 07|77, 07 |77, 07 77,07|77,07 |77, 07

& |82, 08|81, 80(81, 80|81, 80|78, 8981, 80|81, 80|81, 80|81, 80|81, 80|81, 80 81, 80|81, 80|81, 80

9 [73,90|75, 20|75, 20|75, 20|75, 20|73, 00|74, 90|75, 50|75, 20|75, 20|75, 20 75,20(75, 20|75, 20
74,85(71,06|72, 97|72, 90|72, 47|75, 78|73, 42|73,42|74, 85|74, 85|74, 85 72,97|73,46 |72, 09
84, 71|84, 71|84, 71|84, 71|82, 87(84, 71|84, 12|85, 33|84, 71|84, 71|84, 71 84, 71|84, 71|84, 71
81, 48|82, 96|82, 06|82, 06|82, 06 |82, 22|83, 70|83, 70|82, 06 |82, 96 |82, 06 82, 06 |82, 96 82, 06
87, 50|87, 50|87, 50|87, 50|87, 50|90, 00|85, 00|85, 00|87, 50|87, 50|87, 50 87, 50|87,50(88, 75
93, 33|94, 67|94, 00|94, 00|94, 00|94, 00|94, 67|93, 33|94, 00 |94, 00|94, 00 94, 00|94, 00 94, 00
83, 57|82, 40|82, 40|82, 40|78, 93|83, 57|73, 00|79, 01|82, 40|82, 40|82, 40 82, 40|82, 40 |82, 40
82,43(82,33|70, 87|70, 67|81, 05|82, 43|85, 10|84, 48 |82, 33|82, 33 (82, 33 83, 05(82,33 |82, 33
93, 81|93, 88|03, 88(04, 03|04, 03|94, 79|04, 70|04, 79|04, 03 |94, 03 |94, 03 93, 88|04, 03 [94, 03
77, 7377, A7 |77, 47|77, AT |77, AT |77, 73|77, 73|77, 73|77, AT |77, AT |77, AT 77, AT|77,47 |77, 47
86, 01|84, 20|85, 21|84, 77|84, 20|86, 01|85, 40|86, 01 |84, 20|85, 11 (84, 20 84,2084, 77 |84, 77
04, 08|93, 81|93, 81|93, 81|93, 20|95, 02|92, 08|95, 02|03, 81|93, 81 |93, 81 93, 81(93, 81 |93, 81
99, 60|99, 17|99, 17|99, 17|99, 17|99, 53|00, 00|09, 53|00, 17|99, 17|99, 17 99, 17(99, 17 (99, 17
01,81|91, 64|85, 58|91, 46 (01,46 (91, 81|91, 46|92, 00|01, 64|91, 64|91, 64 85, 58 (01,64 (91, 64
69, 76|71,17|71, 17|71, 17|67, 39|70, 82|69, 88|70, 47|71, 17|70, 70|70, 23 71,17|71,17|71, 17
04, 28|92, 20|92, 20(92, 20|92, 20|93, 12|03, 12|03, 12|02, 2092, 20|92, 20 92, 20(92, 20 (92, 20
82,04(81,72|81, 72|81, 72|81, 52|81, 52|81, 52|81, 52|81, 72|81, 72|81, 72 81, 72|81, 72|81, 72

[140 [ 130 | 80 | 80 | 7 | 21 | 7 | 65 | 99 | 65 | [142 | 79 | 79 |




EXperimentos: Resultados (2)

w  f1_ f2

73 f4 f5 [6

77 5 f9 JiO

fil fiz fi3 fid

10/0 — 3/1
10/0 3/1
10/0 4/0 3/1
8/0 3/0 3/1
13/0 16/4 16,4
11/0 11/0 13/1
13/0 18/3 18,3
10/0 2/0 4/1
10/0 3/0 4/1
£10 10/0 2/0 4/1
f11 10/0 12/3 12,2
£12 11/0 3/0 1,0
£13 10/0 3/0 4/1
f14 11/1 4/0 5/1

SHRIRT R B3 2 E

3/0 10/3 6/1 11/3

— 1/0 10/4 5/1 10/3

— 10/3 5/1 10/3
1/0 —3/1 7/2
16/3 20/5 — 11/4
13/0 17/1 6/1
18/2 21/5 7/1 11/3
3/0 10/2 5/1 12/3
4/0 11/2 4/1 12/3
3/0 10/1 4/1 12/3
12/2 18/4 8/0 9/2
1/0 10/2 6/1 10/3
3/0 11/2 5/1 12/3
3/0 12/2 5/1 11/3

6/2 1/0 2/0 2/1
6/2 2/1 3/0 3/2
6/2 2/0 2/0 3/1
3/1 1/0 1/0 1/0
5/2 16/4 17/3 17/4
3/0 11/0 11/0 11/0
— 17/3 17/2 18/3
7/2 — 1/0 1/1
7/2 1/0 — 2/1
6/2 0/0 0/0
8/1 12/3 13/2 13/3
6/2 2/0 3/0 3/0
7/2 1/0 1/0 2/0
6/2 2/0 2/0 3/0

—13/7 13/6 13/5 16/8 8/2 13/6 10/3 12,6 12/5 12/6 13/4 12/6 13/5 13,7 |

7/2 2/1 1/0 170
6/1 1/1 2/0 2/0
8/2 4/1 1/0 1/0
6/2 2/1 1/0 1/0
9/3 15/6 16/3 16/3
8/2 13/2 11/0 12/0

11/4 18/5 17/2 18/2

8/2 3/1 1/0 1/0
8/2 4/2 2/0 2/0
8/2 3/1 1/0 1/0
— 12/3 12/2 11/2
6/1 — 2/0 2/0
8/2 4/1 — 1/0
8/2 5/1 1/0

Experimentos



*Se obtienen mejores resultados en el tanto por ciento de bien
clasificados con la multired wrapper (busqueda exhaustiva)

eLa multired wrapper va mejor con bases de datos con muchas
variables (Chess, Waveform-21,Letter, Satimage)

*El metodo wrapper es muy lento

*El método wrapper también es mejor resultados significativos
estadisticamente

*BMN,; (heuristica un atributo como padre del resto usando
métrica K2) funciona de forma muy aproximada a la wrapper.
Similares: BMN;,,BMN;,BMN;,,

*BMN;,, (funcion Bhattacharyya) funciona muy bien tardando
muy poco tiempo.



@)Se han realizado un estudio sobre distintas
multiredes bayesianas donde una Vvariable
predictora es la variable por la cual se ramifica.

®Se ha estudiado la eleccion de la variable predictora
mediante un método wrapper y varios filter.

@®Dependiendo de nuestras necesidades hay distintas
alternativas (BMNw, BMNf5, BMNf12)

@JEstamos realizando estudios: utilizando otros
clasificadores bayesianos en las hojas, usando
metodologias hibridas y multiredes recursivas.



