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Contexte/Rappel sur l’apprentissage supervisé

Apprentissage supervisé : Apprendre à partir de données labélisées/étiquetées.

Jeu de données
▶ Données d’entrées (X), les régresseurs/features
▶ Données de sorties (Y), les réponses
▶ Un ensemble de paires (x , y), representant chacune un exemple

Objectif : Expliquer Y à partir de X (trouver les meilleurs paramètres θ tel que Y = hθ(X)
avec hθ une certaine famille de fonction)

Exemples :
▶ Données

▶ Y : spam/non spam, X : type d’adresse d’expéditeur, nombre d’adresses, fréquence des
mots du titre, fréquence des mots du message, nombre de mots dans le message, etc.

▶ Y : connection normale/connection attaque , X : temps de connection, heure de la
connection, historique de cliques, etc.

▶ Modèle
▶ Modèle linéaire : f (x) = ax + b. Deux paramètres à estimer (régression linéaire)
▶ Modèle non-linéaire : f (x) = ax + b sin(cx) + d . Quatre paramètres à estimer
▶ K plus proches voisins.
▶ . . .
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Compléments Apprentissage et Validation

▶ Apprentissage des meilleurs paramètres θ dans une famille de classe donnée.

▶ Choix de la meilleur famille en comparant les résultats des meilleurs fonctions de
chaque famille (choix du bon compromis biais-variance).

▶ Une famille est représentée ici par un ordre de polynôme spécifique (ordre 1 ou 2).
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Compléments métrique classification

Métrique classique : Exactitude (accuracy)

LS(h) =
n∑

i=1

1{yi=h(xi )}

Problème : ensemble de données non
équilibré (plus d’importance à la classe la
plus représentée)

Solution :

▶ Précision : nombre d’éléments
pertinents sélectionnés sur l’ensemble
des éléments sélectionnés

▶ Rappel : le nombre d’éléments
pertinents retrouvés au regard du
nombre d’éléments pertinents que
possède l’ensemble de données.
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Compléments k plus proches voisins

Algorithme particulier :

▶ Pas de phase d’apprentissage.

▶ Pas d’ensemble de paramètres θ à apprendre.

▶ Plus il y a de données, meilleurs sont les résultats.
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Principe des arbres de décision
▶ Le principe des algorithmes d’arbre de décision est de partitionner l’espace en

rectangles dans lesquels la variable à prédire est homogène (faible variance) et
d’ajuster un modèle (très) simple dans chaque région.

▶ Le concept est simple mais souvent efficace.
▶ Par exemple, considérons un problème de régression pour prédire une réponse

continue Y ∈ Y à partir de 2 entrées X1 et X2 prenant chacune ses valeurs dans
l’intervalle unité. Dans chaque cellule Rm, Y est prédit par la valeur moyenne cm des
valeurs observées dans la cellule.

f̂ (x) =
M∑

m=1

cmIRm (x1, x2)

Figures from Hastie’s book.
6/35



Outline

Introduction

Exemples
Régression
Classification

Principe et construction arbre de décision

Conclusion

7/35



Outline

Exemples
Régression
Classification

7/35



Jeu de données

▶ Maximum d’O3 journalier en fonction de la température et de l’humidité à 12h.
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Jeu de données

▶ Règle de décision : h(x) = ȳ = 72.78
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Construction première partition

▶ Première partition : xhumidite,12h ≤ 52.4

▶ Règle de décision : h(x) = 86.5 ∗ 1{xhumidite,12h≤52.4} + 67 ∗ 1{xhumidite,12h>52.4}
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Construction deuxième partition

▶ Deuxième partition : xhumidite,12h ≤ 52.4 et xtemperature,12h ≤ 24.50

▶ Règle de décision : h(x) = (82 ∗ 1{xtemperature,12h≤24.50} + 93 ∗
1{xtemperature,12h≤24.50})1{xhumidite,12h≤52.4} + 67 ∗ 1{xhumidite,12h>52.4}
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Construction troisième partition

▶ Nouvelle partition et nouvelle règle de décision.

▶ Arbre de profondeur 2.
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Représentation graphique

squared_error = 290.645
samples = 35

value = 82.074

squared_error = 486.774
samples = 24

value = 92.954

squared_error = 266.627
samples = 25

value = 55.988

squared_error = 223.249
samples = 264
value = 71.31

Température à 12h <= 24.5
squared_error = 398.991

samples = 59
value = 86.5

Température à 12h <= 6.5
squared_error = 245.553

samples = 289
value = 69.985

Humidité à 12h <= 52.38
squared_error = 309.97

samples = 348
value = 72.785

▶ Dans chaque noeud, on a le nom de la variable qui divise ainsi que son seuil de
division, l’erreur aux moindres carrés et le nombre d’observation de la sous-région
ainsi que la prédiction associée.

▶ Les noeuds terminaux sont appelés "feuilles".
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Jusqu’où s’arrêter?

▶ 184 divisions.

▶ Arbre de profondeur 22.
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Représentation graphique

squared_error = 1.322
samples = 2

value = 77.65

squared_error = 0.0
samples = 1
value = 81.2

Température à 12h <= 11.0
squared_error = 3.682

samples = 3
value = 78.833

squared_error = 137.447
samples = 4

value = 76.425

squared_error = 354.148
samples = 5
value = 73.1

squared_error = 87.402
samples = 3

value = 73.867

Température à 12h <= 12.5
squared_error = 81.54

samples = 7
value = 77.457

squared_error = 0.0
samples = 1
value = 84.0

Température à 12h <= 19.0
squared_error = 254.256

samples = 8
value = 73.388

squared_error = 0.0
samples = 1
value = 71.4

squared_error = 4.41
samples = 2
value = 70.1

Humidité à 12h <= 58.64
squared_error = 76.029

samples = 8
value = 78.275

Humidité à 12h <= 59.38
squared_error = 226.396

samples = 9
value = 73.167

squared_error = 10.738
samples = 5

value = 71.74

Température à 12h <= 9.0
squared_error = 72.398

samples = 10
value = 76.64

Température à 12h <= 21.5
squared_error = 149.842

samples = 14
value = 72.657

squared_error = 11.222
samples = 2

value = 78.05

squared_error = 265.69
samples = 2
value = 81.9

squared_error = 0.0
samples = 1
value = 82.2

squared_error = -0.0
samples = 1
value = 80.4

squared_error = 0.0
samples = 1
value = 61.6

Température à 12h <= 16.5
squared_error = 121.43

samples = 24
value = 74.317

squared_error = 214.867
samples = 11

value = 71.018

squared_error = 52.002
samples = 3

value = 69.833

Température à 12h <= 22.5
squared_error = 142.162

samples = 4
value = 79.975

squared_error = -0.0
samples = 1
value = 63.1

squared_error = 0.0
samples = 1
value = 84.3

Température à 12h <= 26.5
squared_error = 0.81

samples = 2
value = 81.3

Humidité à 12h <= 56.255
squared_error = 122.782

samples = 25
value = 73.808

squared_error = 0.562
samples = 2

value = 97.75

squared_error = 254.402
samples = 2

value = 67.65

squared_error = 34.223
samples = 2

value = 69.25

squared_error = 0.0
samples = 1
value = 76.7

squared_error = -0.0
samples = 1
value = 77.4

squared_error = 0.062
samples = 2

value = 63.75

squared_error = 153.54
samples = 3
value = 65.8

squared_error = 366.722
samples = 2

value = 69.65

squared_error = 130.49
samples = 5

value = 69.66

squared_error = 0.0
samples = 1
value = 82.9

squared_error = 388.015
samples = 4
value = 82.0

Température à 12h <= 14.0
squared_error = 180.204

samples = 14
value = 70.764

squared_error = -0.0
samples = 1
value = 64.9

squared_error = 9.0
samples = 2
value = 71.5

squared_error = -0.0
samples = 1
value = 69.3

Température à 12h <= 23.5
squared_error = 159.292

samples = 5
value = 76.6

Humidité à 12h <= 53.93
squared_error = 2.54

samples = 3
value = 82.3

squared_error = 0.0
samples = 1
value = 65.3

squared_error = 0.0
samples = 1
value = 62.3

Température à 12h <= 22.5
squared_error = 153.044

samples = 27
value = 75.581

Humidité à 12h <= 57.24
squared_error = 144.952

samples = 4
value = 68.45

squared_error = 0.0
samples = 1
value = 78.6

Température à 12h <= 9.5
squared_error = 0.122

samples = 2
value = 77.05

Humidité à 12h <= 64.935
squared_error = 93.158

samples = 5
value = 64.98

squared_error = 54.647
samples = 3
value = 69.0

squared_error = 126.107
samples = 3
value = 62.5

squared_error = 114.462
samples = 3

value = 65.267

squared_error = 294.056
samples = 3

value = 63.233

squared_error = 311.523
samples = 2

value = 58.75

squared_error = 41.603
samples = 2

value = 76.25

squared_error = -0.0
samples = 1
value = 62.8

Humidité à 12h <= 71.355
squared_error = 197.985

samples = 7
value = 69.657

squared_error = 34.212
samples = 4

value = 73.275

Humidité à 12h <= 74.245
squared_error = 310.542

samples = 5
value = 82.18

squared_error = 0.0
samples = 1
value = 76.0

Humidité à 12h <= 82.055
squared_error = 170.33

samples = 15
value = 70.373

squared_error = 297.562
samples = 2

value = 72.45

squared_error = 74.717
samples = 4

value = 64.275

squared_error = 102.516
samples = 3

value = 62.733

squared_error = 81.192
samples = 4

value = 64.125

squared_error = 0.562
samples = 2

value = 69.25

squared_error = 63.203
samples = 2

value = 67.25

squared_error = 0.0
samples = 1
value = 66.6

squared_error = 0.0
samples = 1
value = 66.5

Température à 12h <= 23.5
squared_error = 7.076

samples = 3
value = 70.767

Humidité à 12h <= 53.68
squared_error = 108.125

samples = 8
value = 78.738

Humidité à 12h <= 54.99
squared_error = 2.25

samples = 2
value = 63.8

squared_error = 0.0
samples = 1
value = 86.8

squared_error = 66.62
samples = 4
value = 87.6

Température à 12h <= 23.5
squared_error = 157.716

samples = 31
value = 74.661

squared_error = 1122.25
samples = 2
value = 88.3

Température à 12h <= 8.5
squared_error = 0.616

samples = 3
value = 77.567

squared_error = 0.0
samples = 1
value = 85.7

squared_error = 0.0
samples = 1
value = 69.6

squared_error = 60.062
samples = 2

value = 77.35

Température à 12h <= 20.0
squared_error = 82.504

samples = 8
value = 66.488

Température à 12h <= 22.5
squared_error = 122.198

samples = 6
value = 63.883

squared_error = 155.576
samples = 3

value = 80.833

squared_error = 2.976
samples = 3

value = 74.667

Humidité à 12h <= 67.225
squared_error = 305.866

samples = 5
value = 61.44

Humidité à 12h <= 67.645
squared_error = 67.936

samples = 3
value = 71.767

squared_error = 0.0
samples = 1
value = 62.4

squared_error = 106.657
samples = 4

value = 60.325

squared_error = 87.091
samples = 6

value = 66.283

squared_error = 0.0
samples = 1
value = 72.9

Humidité à 12h <= 73.895
squared_error = 141.46

samples = 11
value = 70.973

squared_error = 38.516
samples = 5
value = 65.1

squared_error = 109.586
samples = 5

value = 74.94

Température à 12h <= 14.5
squared_error = 264.089

samples = 6
value = 81.15

squared_error = 200.182
samples = 4

value = 67.725

Humidité à 12h <= 82.185
squared_error = 185.746

samples = 17
value = 70.618

Température à 12h <= 18.0
squared_error = 87.213

samples = 7
value = 63.614

Température à 12h <= 16.5
squared_error = 60.152

samples = 6
value = 65.833

squared_error = 0.0
samples = 1
value = 90.4

squared_error = 402.003
samples = 2

value = 68.45

Humidité à 12h <= 75.655
squared_error = 42.229

samples = 3
value = 67.033

Humidité à 12h <= 69.04
squared_error = 8.72

samples = 4
value = 69.7

Humidité à 12h <= 54.58
squared_error = 122.651

samples = 10
value = 75.75

Humidité à 12h <= 55.755
squared_error = 53.398

samples = 5
value = 87.44

Température à 12h <= 25.5
squared_error = 226.763

samples = 33
value = 75.488

squared_error = 46.922
samples = 2

value = 64.65

Humidité à 12h <= 61.875
squared_error = 12.865

samples = 4
value = 79.6

Température à 12h <= 13.5
squared_error = 53.389

samples = 3
value = 74.767

squared_error = 3.423
samples = 2

value = 80.75

squared_error = -0.0
samples = 1
value = 84.7

squared_error = 0.0
samples = 1
value = 52.0

Température à 12h <= 21.5
squared_error = 101.176

samples = 14
value = 65.371

Température à 12h <= 11.5
squared_error = 88.783

samples = 6
value = 77.75

Température à 12h <= 15.5
squared_error = 241.636

samples = 8
value = 65.312

Humidité à 12h <= 76.01
squared_error = 86.014

samples = 5
value = 60.74

squared_error = 87.36
samples = 3
value = 57.5

Humidité à 12h <= 73.625
squared_error = 80.011

samples = 7
value = 67.229

squared_error = 1197.16
samples = 2
value = 59.0

Humidité à 12h <= 76.42
squared_error = 116.7

samples = 16
value = 69.137

squared_error = 121.642
samples = 3

value = 79.467

Humidité à 12h <= 71.735
squared_error = 203.422

samples = 11
value = 78.327

Humidité à 12h <= 76.9
squared_error = 189.786

samples = 21
value = 70.067

squared_error = 0.0
samples = 1
value = 73.0

Humidité à 12h <= 77.215
squared_error = 75.947

samples = 13
value = 64.638

Humidité à 12h <= 78.035
squared_error = 375.069

samples = 3
value = 75.767

Température à 12h <= 22.5
squared_error = 24.822

samples = 7
value = 68.557

squared_error = 0.0
samples = 1
value = 88.9

squared_error = 94.09
samples = 2
value = 85.3

Humidité à 12h <= 55.375
squared_error = 129.934

samples = 15
value = 79.647

Température à 12h <= 26.5
squared_error = 222.815

samples = 35
value = 74.869

Humidité à 12h <= 62.225
squared_error = 35.953

samples = 7
value = 77.529

Humidité à 12h <= 63.26
squared_error = 5.749

samples = 3
value = 82.067

squared_error = 0.0
samples = 1
value = 72.0

squared_error = -0.0
samples = 1
value = 66.8

Température à 12h <= 8.5
squared_error = 105.556

samples = 15
value = 64.48

Température à 12h <= 13.0
squared_error = 214.011

samples = 14
value = 70.643

squared_error = 0.0
samples = 1

value = 101.7

squared_error = 0.0
samples = 1
value = 81.2

squared_error = 8.702
samples = 2

value = 68.65

squared_error = 0.0
samples = 1
value = 76.1

Température à 12h <= 8.5
squared_error = 88.979

samples = 8
value = 59.525

Humidité à 12h <= 78.895
squared_error = 339.969

samples = 9
value = 65.4

Humidité à 12h <= 79.185
squared_error = 131.666

samples = 19
value = 70.768

Humidité à 12h <= 76.74
squared_error = 209.867

samples = 32
value = 72.906

Humidité à 12h <= 72.74
squared_error = 75.159

samples = 14
value = 65.236

Température à 12h <= 21.5
squared_error = 140.812

samples = 10
value = 70.72

squared_error = 0.0
samples = 1
value = 59.2

squared_error = 0.0
samples = 1
value = 65.7

squared_error = 1.323
samples = 2

value = 59.25

squared_error = 0.0
samples = 1
value = 57.5

squared_error = 0.0
samples = 1
value = 80.7

Température à 12h <= 19.0
squared_error = 65.607

samples = 3
value = 86.5

squared_error = 0.0
samples = 1
value = 57.6

squared_error = -0.0
samples = 1
value = 62.8

squared_error = 0.0
samples = 1
value = 47.8

squared_error = -0.0
samples = 1
value = 57.6

squared_error = 0.0
samples = 1
value = 63.4

squared_error = 0.0
samples = 1
value = 70.1

squared_error = 16.362
samples = 3

value = 61.833

squared_error = 0.0
samples = 1
value = 65.6

Humidité à 12h <= 56.005
squared_error = 199.745

samples = 50
value = 76.302

squared_error = 0.0
samples = 1
value = 95.5

Humidité à 12h <= 62.805
squared_error = 31.217

samples = 10
value = 78.89

Humidité à 12h <= 61.585
squared_error = 6.76

samples = 2
value = 69.4

Humidité à 12h <= 66.265
squared_error = 167.398

samples = 29
value = 67.455

Température à 12h <= 25.5
squared_error = 105.062

samples = 2
value = 91.45

Humidité à 12h <= 78.44
squared_error = 18.136

samples = 3
value = 71.133

Température à 12h <= 9.5
squared_error = 230.455

samples = 17
value = 62.635

Température à 12h <= 12.5
squared_error = 181.802

samples = 51
value = 72.11

Température à 12h <= 20.5
squared_error = 109.825

samples = 24
value = 67.521

squared_error = 57.002
samples = 2

value = 79.85

squared_error = 0.0
samples = 1
value = 90.1

Humidité à 12h <= 93.475
squared_error = 10.562

samples = 2
value = 62.45

Température à 12h <= 15.5
squared_error = 1.562

samples = 3
value = 58.667

squared_error = 0.0
samples = 1
value = 89.3

Humidité à 12h <= 45.6
squared_error = 55.512

samples = 4
value = 85.05

squared_error = 0.0
samples = 1
value = 74.7

Humidité à 12h <= 67.73
squared_error = 6.76

samples = 2
value = 60.2

Humidité à 12h <= 80.975
squared_error = 24.01

samples = 2
value = 52.7

Humidité à 12h <= 81.0
squared_error = 11.223

samples = 2
value = 66.75

Humidité à 12h <= 52.615
squared_error = 14.932

samples = 4
value = 62.775

Humidité à 12h <= 59.62
squared_error = 202.913

samples = 51
value = 76.678

squared_error = 0.0
samples = 1
value = 60.0

squared_error = 0.0
samples = 1
value = 50.5

squared_error = 38.045
samples = 4
value = 65.4

squared_error = -0.0
samples = 1
value = 33.8

Température à 12h <= 22.0
squared_error = 39.649

samples = 12
value = 77.308

Température à 12h <= 23.5
squared_error = 198.125

samples = 31
value = 69.003

Température à 12h <= 7.5
squared_error = 207.815

samples = 20
value = 63.91

squared_error = 0.0
samples = 1
value = 77.0

Température à 12h <= 15.5
squared_error = 163.351

samples = 75
value = 70.641

Température à 12h <= 16.5
squared_error = 61.349

samples = 3
value = 83.267

squared_error = 2.56
samples = 2
value = 64.2

Température à 12h <= 10.5
squared_error = 8.598

samples = 5
value = 60.18

squared_error = 336.042
samples = 3

value = 79.367

squared_error = -0.0
samples = 1
value = 79.3

squared_error = 89.303
samples = 2

value = 81.35

Humidité à 12h <= 43.8
squared_error = 47.3

samples = 5
value = 85.9

Température à 12h <= 4.5
squared_error = 51.229

samples = 3
value = 65.033

Température à 12h <= 4.5
squared_error = 66.967

samples = 4
value = 59.725

Humidité à 12h <= 52.875
squared_error = 202.278

samples = 55
value = 75.667

Température à 12h <= 29.0
squared_error = 22.562

samples = 2
value = 55.25

Température à 12h <= 22.5
squared_error = 190.206

samples = 5
value = 59.08

Humidité à 12h <= 63.71
squared_error = 167.776

samples = 43
value = 71.321

squared_error = 0.0
samples = 1
value = 92.6

Humidité à 12h <= 84.49
squared_error = 205.69

samples = 21
value = 64.533

Humidité à 12h <= 83.035
squared_error = 165.323

samples = 78
value = 71.127

squared_error = 174.24
samples = 2
value = 60.5

squared_error = 0.0
samples = 1
value = 54.0

Humidité à 12h <= 88.13
squared_error = 10.171

samples = 7
value = 61.329

squared_error = 87.423
samples = 2

value = 72.85

squared_error = 0.0
samples = 1
value = 65.5

squared_error = 0.0
samples = 1
value = 71.1

squared_error = 0.0
samples = 1
value = 71.5

Humidité à 12h <= 47.915
squared_error = 252.033

samples = 4
value = 79.35

squared_error = 30.803
samples = 2

value = 86.95

Température à 12h <= 17.5
squared_error = 63.526

samples = 7
value = 84.6

squared_error = -0.0
samples = 1
value = 76.2

squared_error = 0.0
samples = 1
value = 74.0

squared_error = 1.669
samples = 3

value = 73.467

squared_error = 0.0
samples = 1
value = 88.0

squared_error = 0.0
samples = 1
value = 74.9

squared_error = 1253.16
samples = 2
value = 95.2

squared_error = 0.0
samples = 1
value = 88.9

squared_error = 0.0
samples = 1
value = 48.3

squared_error = -0.0
samples = 1
value = 51.1

squared_error = 0.0
samples = 1
value = 49.3

Humidité à 12h <= 72.62
squared_error = 67.123

samples = 7
value = 62.0

Température à 12h <= 27.5
squared_error = 210.086

samples = 57
value = 74.951

squared_error = 0.0
samples = 1

value = 129.4

squared_error = 0.0
samples = 1

value = 103.8

Humidité à 12h <= 60.975
squared_error = 184.095

samples = 48
value = 70.046

squared_error = 9.012
samples = 4

value = 63.725

squared_error = -0.0
samples = 1
value = 50.4

Humidité à 12h <= 70.58
squared_error = 230.519

samples = 22
value = 65.809

Humidité à 12h <= 87.515
squared_error = 168.299

samples = 80
value = 70.861

squared_error = 0.0
samples = 1
value = 69.9

Humidité à 12h <= 87.96
squared_error = 14.774

samples = 8
value = 60.412

Humidité à 12h <= 93.715
squared_error = 70.287

samples = 3
value = 70.4

squared_error = 0.0
samples = 1
value = 74.6

Température à 12h <= 6.5
squared_error = 0.04

samples = 2
value = 71.3

Humidité à 12h <= 49.655
squared_error = 191.125

samples = 6
value = 81.883

squared_error = 0.0
samples = 1
value = 71.8

squared_error = -0.0
samples = 1
value = 66.0

squared_error = 0.0
samples = 1

value = 105.2

squared_error = -0.0
samples = 1
value = 96.9

squared_error = 0.0
samples = 1
value = 98.0

Humidité à 12h <= 48.825
squared_error = 63.302

samples = 8
value = 83.55

squared_error = 0.0
samples = 1
value = 72.0

squared_error = 729.0
samples = 2
value = 71.2

squared_error = 76.296
samples = 3

value = 72.067

Humidité à 12h <= 48.175
squared_error = 1.305

samples = 4
value = 73.6

squared_error = 0.0
samples = 1

value = 101.7

squared_error = 0.0
samples = 1
value = 96.3

squared_error = 0.0
samples = 1
value = 82.0

squared_error = 0.0
samples = 1
value = 70.9

squared_error = 0.0
samples = 1
value = 93.1

squared_error = 0.0
samples = 1
value = 91.4

Humidité à 12h <= 41.83
squared_error = 42.903

samples = 2
value = 81.45

squared_error = 0.0
samples = 1
value = 90.5

squared_error = 0.0
samples = 1
value = 83.6

Température à 12h <= 28.0
squared_error = 844.26

samples = 3
value = 93.1

Température à 12h <= 1.5
squared_error = 1.96

samples = 2
value = 49.7

squared_error = 14.062
samples = 2

value = 36.65

Humidité à 12h <= 65.155
squared_error = 76.374

samples = 8
value = 60.413

squared_error = 346.387
samples = 4

value = 49.075

Humidité à 12h <= 59.855
squared_error = 256.698

samples = 58
value = 75.89

Température à 12h <= 7.5
squared_error = 203.115

samples = 49
value = 70.735

squared_error = 0.0
samples = 1
value = 86.8

squared_error = 69.736
samples = 6

value = 92.433

Humidité à 12h <= 68.55
squared_error = 35.618

samples = 5
value = 61.06

Température à 12h <= 10.5
squared_error = 186.037

samples = 102
value = 69.772

squared_error = 18.202
samples = 4

value = 59.375

Humidité à 12h <= 87.875
squared_error = 22.022

samples = 9
value = 61.467

squared_error = 352.867
samples = 4

value = 61.975

Humidité à 12h <= 93.785
squared_error = 56.022

samples = 4
value = 71.45

squared_error = 1.563
samples = 2

value = 55.35

squared_error = -0.0
samples = 1
value = 58.0

Humidité à 12h <= 46.3
squared_error = 164.355

samples = 8
value = 79.238

Humidité à 12h <= 44.585
squared_error = 8.41

samples = 2
value = 68.9

Humidité à 12h <= 46.38
squared_error = 17.222

samples = 2
value = 101.05

Humidité à 12h <= 36.24
squared_error = 76.891

samples = 9
value = 85.156

Humidité à 12h <= 45.2
squared_error = 486.142

samples = 3
value = 71.467

Température à 12h <= 21.5
squared_error = 34.02

samples = 7
value = 72.943

Humidité à 12h <= 31.38
squared_error = 7.29

samples = 2
value = 99.0

Température à 12h <= 27.5
squared_error = 30.803

samples = 2
value = 76.45

Température à 12h <= 31.0
squared_error = 0.722

samples = 2
value = 92.25

squared_error = 294.122
samples = 2

value = 100.45

Humidité à 12h <= 43.385
squared_error = 46.802

samples = 3
value = 84.467

squared_error = 0.0
samples = 1
value = 74.0

squared_error = 12.603
samples = 2

value = 112.55

squared_error = 0.0
samples = 1

value = 117.6

Humidité à 12h <= 50.82
squared_error = 650.117

samples = 4
value = 90.725

squared_error = 0.0
samples = 1
value = 77.0

Humidité à 12h <= 80.435
squared_error = 50.587

samples = 4
value = 43.175

squared_error = 34.81
samples = 2
value = 58.5

Humidité à 12h <= 86.89
squared_error = 194.942

samples = 12
value = 56.633

squared_error = 125.44
samples = 2
value = 65.5

Humidité à 12h <= 60.205
squared_error = 238.757

samples = 107
value = 73.529

Température à 12h <= 18.5
squared_error = 63.659

samples = 7
value = 91.629

Humidité à 12h <= 68.845
squared_error = 182.388

samples = 107
value = 69.364

squared_error = 0.0
samples = 1

value = 105.4

squared_error = 0.0
samples = 1
value = 70.6

Humidité à 12h <= 87.785
squared_error = 21.779

samples = 13
value = 60.823

squared_error = 93.41
samples = 8

value = 71.65

Humidité à 12h <= 93.67
squared_error = 226.889

samples = 8
value = 66.712

squared_error = 27.04
samples = 2
value = 59.8

Humidité à 12h <= 93.965
squared_error = 2.602

samples = 3
value = 56.233

squared_error = 0.0
samples = 1
value = 56.0

squared_error = 0.0
samples = 1
value = 44.3

Température à 12h <= 13.5
squared_error = 150.264

samples = 10
value = 77.17

Température à 12h <= 16.5
squared_error = 103.624

samples = 11
value = 88.045

Humidité à 12h <= 46.57
squared_error = 170.114

samples = 10
value = 72.5

squared_error = -0.0
samples = 1

value = 101.2

Humidité à 12h <= 34.55
squared_error = 146.172

samples = 4
value = 87.725

Humidité à 12h <= 37.9
squared_error = 164.232

samples = 4
value = 96.35

squared_error = 0.0
samples = 1

value = 154.7

squared_error = 0.0
samples = 1
value = 97.7

squared_error = 8.41
samples = 2
value = 66.1

Humidité à 12h <= 45.47
squared_error = 55.642

samples = 4
value = 81.85

Température à 12h <= 26.0
squared_error = 14.069

samples = 3
value = 114.233

Température à 12h <= 29.5
squared_error = 550.234

samples = 5
value = 87.98

Humidité à 12h <= 83.67
squared_error = 97.518

samples = 6
value = 48.283

Humidité à 12h <= 90.145
squared_error = 194.64

samples = 14
value = 57.9

squared_error = 0.0
samples = 1
value = 27.7

squared_error = 0.0
samples = 1
value = 35.9

Humidité à 12h <= 67.85
squared_error = 246.885

samples = 114
value = 74.64

Température à 12h <= 25.0
squared_error = 192.612

samples = 108
value = 69.698

Température à 12h <= 8.5
squared_error = 26.563

samples = 14
value = 61.521

Humidité à 12h <= 93.625
squared_error = 166.244

samples = 16
value = 69.181

Température à 12h <= 18.5
squared_error = 15.43

samples = 5
value = 57.66

Température à 12h <= 11.0
squared_error = 34.222

samples = 2
value = 50.15

Température à 12h <= 15.0
squared_error = 155.336

samples = 21
value = 82.867

Humidité à 12h <= 49.77
squared_error = 222.723

samples = 11
value = 75.109

squared_error = 0.0
samples = 1

value = 141.1

squared_error = 214.622
samples = 2

value = 82.55

Température à 12h <= 29.5
squared_error = 173.8

samples = 8
value = 92.038

Humidité à 12h <= 39.86
squared_error = 812.25

samples = 2
value = 126.2

Humidité à 12h <= 41.555
squared_error = 95.023

samples = 6
value = 76.6

Humidité à 12h <= 49.24
squared_error = 510.712

samples = 8
value = 97.825

squared_error = 7.84
samples = 2
value = 72.9

squared_error = 0.0
samples = 1
value = 90.0

Température à 12h <= 3.5
squared_error = 184.924

samples = 20
value = 55.015

Température à 12h <= 3.0
squared_error = 16.81

samples = 2
value = 31.8

Humidité à 12h <= 68.25
squared_error = 226.584

samples = 222
value = 72.236

squared_error = 173.502
samples = 5

value = 86.54

Humidité à 12h <= 93.575
squared_error = 115.663

samples = 30
value = 65.607

Humidité à 12h <= 97.005
squared_error = 32.31

samples = 7
value = 55.514

Température à 12h <= 20.5
squared_error = 192.076

samples = 32
value = 80.2

Température à 12h <= 17.0
squared_error = 904.882

samples = 3
value = 102.067

Humidité à 12h <= 39.3
squared_error = 488.222

samples = 10
value = 98.87

Humidité à 12h <= 46.695
squared_error = 442.886

samples = 14
value = 88.729

Humidité à 12h <= 58.635
squared_error = 70.207

samples = 3
value = 78.6

Humidité à 12h <= 96.65
squared_error = 214.181

samples = 22
value = 52.905

Humidité à 12h <= 87.605
squared_error = 229.822

samples = 227
value = 72.551

Humidité à 12h <= 93.855
squared_error = 115.518

samples = 37
value = 63.697

Humidité à 12h <= 51.045
squared_error = 290.645

samples = 35
value = 82.074

Humidité à 12h <= 40.78
squared_error = 486.774

samples = 24
value = 92.954

Humidité à 12h <= 62.86
squared_error = 266.627

samples = 25
value = 55.988

Humidité à 12h <= 87.695
squared_error = 223.249

samples = 264
value = 71.31

Température à 12h <= 24.5
squared_error = 398.991

samples = 59
value = 86.5

Température à 12h <= 6.5
squared_error = 245.553

samples = 289
value = 69.985

Humidité à 12h <= 52.38
squared_error = 309.97

samples = 348
value = 72.785

▶ Arbre très très grand !
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Outline

Exemples
Régression
Classification
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Jeu de données

▶ Émission GES des maisons individuelles à Rennes en fonction de l’année de
construction et la surface thermique.
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Jeu de données

▶ Règle de décision : h(x) = ȳ = (probabilitd ′trefaiblemission)
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Construction première partition

▶ Première partition : xannee ≤ 2005.5

▶ Règle de décision : h(x) = 0.23 ∗ 1{xannee≤2005.5} + 0.88 ∗ 1{xannee>2005.5}
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Arbre de pronfondeur 2
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Représentation graphique

gini = 0.163
samples = 795

value = [724, 71]

gini = 0.475
samples = 709

value = [434, 275]

gini = 0.481
samples = 57

value = [23, 34]

gini = 0.025
samples = 160
value = [2, 158]

Année de construction <= 1975.5
gini = 0.354

samples = 1504
value = [1158, 346]

Année de construction <= 2009.5
gini = 0.204

samples = 217
value = [25, 192]

Année de construction <= 2005.5
gini = 0.43

samples = 1721
value = [1183, 538]

▶ Dans chaque noeud, on a le nom de la variable qui divise ainsi que son seuil de
division, le critère de gini et le nombre d’observation correspondant à chaque classe.

▶ Les noeuds terminaux sont appelés "feuilles".
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Jusqu’où s’arrêter?

▶ 446 divisions.

▶ Arbre de profondeur 27.
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Représentation graphique

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 4

value = [4, 0]

Surface Thermique du Lot <= 103.0
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.444
samples = 3

value = [2, 1]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 101.85
gini = 0.278
samples = 6

value = [5, 1]

gini = 0.0
samples = 9

value = [9, 0]

Année de construction <= 1962.0
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.0
samples = 3

value = [3, 0]

gini = 0.0
samples = 4

value = [4, 0]

gini = 0.245
samples = 7

value = [6, 1]

Surface Thermique du Lot <= 87.345
gini = 0.5

samples = 4
value = [2, 2]

gini = 0.0
samples = 1

value = [1, 0]

Année de construction <= 1960.5
gini = 0.124

samples = 15
value = [14, 1]

Surface Thermique du Lot <= 112.7
gini = 0.444
samples = 6

value = [4, 2]

Surface Thermique du Lot <= 89.7
gini = 0.165

samples = 11
value = [10, 1]

gini = 0.0
samples = 9

value = [9, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 87.845
gini = 0.48

samples = 5
value = [3, 2]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 109.5
gini = 0.245

samples = 21
value = [18, 3]

gini = 0.0
samples = 11

value = [11, 0]

gini = 0.0
samples = 6

value = [6, 0]

gini = 0.444
samples = 3

value = [2, 1]

Surface Thermique du Lot <= 90.5
gini = 0.095

samples = 20
value = [19, 1]

gini = 0.278
samples = 6

value = [5, 1]

Surface Thermique du Lot <= 85.075
gini = 0.444
samples = 3

value = [1, 2]

Surface Thermique du Lot <= 86.95
gini = 0.408
samples = 7

value = [5, 2]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 10

value = [10, 0]

Année de construction <= 1963.0
gini = 0.5

samples = 2
value = [1, 1]

Année de construction <= 1965.5
gini = 0.17

samples = 32
value = [29, 3]

Surface Thermique du Lot <= 80.95
gini = 0.198
samples = 9

value = [8, 1]

gini = 0.0
samples = 20

value = [20, 0]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 99.5
gini = 0.142

samples = 26
value = [24, 2]

gini = 0.0
samples = 17

value = [17, 0]

gini = 0.0
samples = 1

value = [1, 0]

Année de construction <= 1977.5
gini = 0.48

samples = 10
value = [6, 4]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 92.155
gini = 0.444
samples = 3

value = [2, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.375
samples = 4

value = [1, 3]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.5
samples = 4

value = [2, 2]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 7

value = [7, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 22

value = [22, 0]

Surface Thermique du Lot <= 78.5
gini = 0.153

samples = 12
value = [11, 1]

gini = 0.0
samples = 41

value = [41, 0]

Surface Thermique du Lot <= 97.465
gini = 0.208

samples = 34
value = [30, 4]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 9

value = [9, 0]

Surface Thermique du Lot <= 81.25
gini = 0.067

samples = 29
value = [28, 1]

Année de construction <= 1971.0
gini = 0.5

samples = 2
value = [1, 1]

Surface Thermique du Lot <= 100.475
gini = 0.089

samples = 43
value = [41, 2]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 1976.5
gini = 0.463

samples = 11
value = [7, 4]

gini = 0.0
samples = 3

value = [3, 0]

Surface Thermique du Lot <= 95.19
gini = 0.444
samples = 3

value = [2, 1]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 92.905
gini = 0.5

samples = 4
value = [2, 2]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 95.015
gini = 0.48

samples = 5
value = [2, 3]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 1983.5
gini = 0.5

samples = 2
value = [1, 1]

Année de construction <= 1979.5
gini = 0.48

samples = 5
value = [3, 2]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 63.12
gini = 0.219
samples = 8

value = [7, 1]

Surface Thermique du Lot <= 77.5
gini = 0.057

samples = 34
value = [33, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 96.77
gini = 0.101

samples = 75
value = [71, 4]

Surface Thermique du Lot <= 81.05
gini = 0.298

samples = 11
value = [9, 2]

Surface Thermique du Lot <= 92.7
gini = 0.121

samples = 31
value = [29, 2]

gini = 0.0
samples = 46

value = [46, 0]

Surface Thermique du Lot <= 110.625
gini = 0.124

samples = 45
value = [42, 3]

gini = 0.0
samples = 16

value = [16, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 5

value = [5, 0]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 80.015
gini = 0.486

samples = 12
value = [7, 5]

gini = 0.375
samples = 4

value = [1, 3]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 94.5
gini = 0.278
samples = 6

value = [5, 1]

Surface Thermique du Lot <= 91.5
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 3

value = [3, 0]

Surface Thermique du Lot <= 93.615
gini = 0.48

samples = 5
value = [3, 2]

Année de construction <= 1983.5
gini = 0.5

samples = 6
value = [3, 3]

Surface Thermique du Lot <= 95.76
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.0
samples = 3

value = [3, 0]

Surface Thermique du Lot <= 101.0
gini = 0.5

samples = 6
value = [3, 3]

gini = 0.444
samples = 3

value = [1, 2]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 5

value = [5, 0]

Surface Thermique du Lot <= 148.5
gini = 0.5

samples = 2
value = [1, 1]

Surface Thermique du Lot <= 63.27
gini = 0.091

samples = 42
value = [40, 2]

Année de construction <= 1953.5
gini = 0.5

samples = 2
value = [1, 1]

Année de construction <= 1968.5
gini = 0.13

samples = 86
value = [80, 6]

Surface Thermique du Lot <= 93.25
gini = 0.051

samples = 77
value = [75, 2]

Surface Thermique du Lot <= 113.0
gini = 0.094

samples = 61
value = [58, 3]

Surface Thermique du Lot <= 129.0
gini = 0.278
samples = 6

value = [5, 1]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 79.0
gini = 0.459

samples = 14
value = [9, 5]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 90.345
gini = 0.32

samples = 5
value = [1, 4]

Année de construction <= 1979.5
gini = 0.444
samples = 9

value = [6, 3]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 78.5
gini = 0.375
samples = 4

value = [1, 3]

Surface Thermique du Lot <= 91.0
gini = 0.375
samples = 8

value = [6, 2]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 95.275
gini = 0.494
samples = 9

value = [4, 5]

Surface Thermique du Lot <= 99.8
gini = 0.444
samples = 9

value = [6, 3]

gini = 0.0
samples = 4

value = [4, 0]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.375
samples = 4

value = [1, 3]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 2

value = [0, 2]

Année de construction <= 1977.5
gini = 0.375
samples = 4

value = [1, 3]

Année de construction <= 1982.0
gini = 0.5

samples = 2
value = [1, 1]

Année de construction <= 1982.5
gini = 0.245
samples = 7

value = [6, 1]

Surface Thermique du Lot <= 84.23
gini = 0.127

samples = 44
value = [41, 3]

gini = 0.0
samples = 22

value = [22, 0]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 7

value = [7, 0]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 38

value = [38, 0]

Année de construction <= 1969.5
gini = 0.093

samples = 163
value = [155, 8]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 5

value = [5, 0]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 127.5
gini = 0.112

samples = 67
value = [63, 4]

Surface Thermique du Lot <= 71.735
gini = 0.48

samples = 15
value = [9, 6]

gini = 0.0
samples = 6

value = [6, 0]

Année de construction <= 1977.5
gini = 0.278
samples = 6

value = [1, 5]

Surface Thermique du Lot <= 95.69
gini = 0.496

samples = 11
value = [6, 5]

Surface Thermique du Lot <= 80.255
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 6

value = [0, 6]

Surface Thermique du Lot <= 87.785
gini = 0.486

samples = 12
value = [7, 5]

Surface Thermique du Lot <= 94.845
gini = 0.463

samples = 11
value = [4, 7]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.444
samples = 3

value = [2, 1]

Année de construction <= 1981.5
gini = 0.355

samples = 13
value = [10, 3]

Surface Thermique du Lot <= 99.25
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 2

value = [2, 0]

gini = 0.375
samples = 4

value = [3, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 148.175
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 4

value = [0, 4]

Surface Thermique du Lot <= 152.43
gini = 0.32

samples = 5
value = [1, 4]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 158.0
gini = 0.278
samples = 6

value = [1, 5]

Surface Thermique du Lot <= 144.0
gini = 0.346
samples = 9

value = [7, 2]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 85.25
gini = 0.087

samples = 66
value = [63, 3]

Année de construction <= 1953.0
gini = 0.444
samples = 3

value = [2, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 3

value = [3, 0]

Surface Thermique du Lot <= 73.005
gini = 0.198
samples = 9

value = [8, 1]

gini = 0.0
samples = 13

value = [13, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 3

value = [3, 0]

Année de construction <= 1959.5
gini = 0.076

samples = 201
value = [193, 8]

Année de construction <= 1959.0
gini = 0.278
samples = 6

value = [5, 1]

gini = 0.0
samples = 19

value = [19, 0]

Surface Thermique du Lot <= 86.89
gini = 0.136

samples = 68
value = [63, 5]

gini = 0.0
samples = 6

value = [6, 0]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 1978.5
gini = 0.408

samples = 21
value = [15, 6]

Surface Thermique du Lot <= 90.845
gini = 0.484

samples = 17
value = [7, 10]

Surface Thermique du Lot <= 82.5
gini = 0.219
samples = 8

value = [1, 7]

Surface Thermique du Lot <= 93.865
gini = 0.499

samples = 23
value = [11, 12]

Année de construction <= 1977.0
gini = 0.375
samples = 4

value = [3, 1]

gini = 0.0
samples = 3

value = [3, 0]

gini = 0.0
samples = 3

value = [0, 3]

Année de construction <= 1983.5
gini = 0.43

samples = 16
value = [11, 5]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 108.5
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 2

value = [2, 0]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 4

value = [4, 0]

Surface Thermique du Lot <= 88.5
gini = 0.444
samples = 3

value = [2, 1]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.375
samples = 4

value = [1, 3]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

Année de construction <= 1984.0
gini = 0.32

samples = 5
value = [4, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 145.675
gini = 0.444
samples = 3

value = [1, 2]

Surface Thermique du Lot <= 149.5
gini = 0.198
samples = 9

value = [1, 8]

Surface Thermique du Lot <= 155.635
gini = 0.469
samples = 8

value = [3, 5]

Année de construction <= 1984.0
gini = 0.42

samples = 10
value = [7, 3]

gini = 0.0
samples = 2

value = [0, 2]

Année de construction <= 1977.5
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 2

value = [2, 0]

Année de construction <= 1989.5
gini = 0.444
samples = 3

value = [2, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 6

value = [6, 0]

Année de construction <= 1993.5
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 7

value = [7, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 95.5
gini = 0.109

samples = 69
value = [65, 4]

gini = 0.0
samples = 26

value = [26, 0]

gini = 0.0
samples = 11

value = [11, 0]

Surface Thermique du Lot <= 122.365
gini = 0.375
samples = 4

value = [3, 1]

Surface Thermique du Lot <= 77.5
gini = 0.087

samples = 22
value = [21, 1]

Surface Thermique du Lot <= 96.8
gini = 0.375
samples = 4

value = [3, 1]

Surface Thermique du Lot <= 119.92
gini = 0.083

samples = 207
value = [198, 9]

gini = 0.0
samples = 27

value = [27, 0]

gini = 0.5
samples = 2

value = [1, 1]

Surface Thermique du Lot <= 86.39
gini = 0.108

samples = 87
value = [82, 5]

Surface Thermique du Lot <= 112.13
gini = 0.245
samples = 7

value = [6, 1]

gini = 0.0
samples = 10

value = [10, 0]

Surface Thermique du Lot <= 89.1
gini = 0.488

samples = 38
value = [22, 16]

Année de construction <= 1982.5
gini = 0.475

samples = 31
value = [12, 19]

Année de construction <= 1979.5
gini = 0.245
samples = 7

value = [6, 1]

Surface Thermique du Lot <= 97.715
gini = 0.488

samples = 19
value = [11, 8]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 107.58
gini = 0.5

samples = 4
value = [2, 2]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 105.95
gini = 0.5

samples = 4
value = [2, 2]

Surface Thermique du Lot <= 78.35
gini = 0.5

samples = 2
value = [1, 1]

Surface Thermique du Lot <= 86.35
gini = 0.245
samples = 7

value = [6, 1]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 1

value = [1, 0]

Année de construction <= 1982.5
gini = 0.444
samples = 6

value = [2, 4]

gini = 0.5
samples = 2

value = [1, 1]

Année de construction <= 1977.5
gini = 0.444
samples = 3

value = [1, 2]

Année de construction <= 1981.0
gini = 0.278
samples = 6

value = [5, 1]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 4

value = [4, 0]

Année de construction <= 1982.5
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 3

value = [0, 3]

gini = 0.5
samples = 2

value = [1, 1]

Surface Thermique du Lot <= 143.5
gini = 0.5

samples = 4
value = [2, 2]

gini = 0.0
samples = 3

value = [3, 0]

Surface Thermique du Lot <= 154.93
gini = 0.36

samples = 17
value = [4, 13]

Surface Thermique du Lot <= 155.69
gini = 0.486

samples = 12
value = [7, 5]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 165.5
gini = 0.5

samples = 4
value = [2, 2]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.5
samples = 2

value = [1, 1]

Surface Thermique du Lot <= 119.5
gini = 0.32

samples = 5
value = [4, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 6

value = [6, 0]

Surface Thermique du Lot <= 124.245
gini = 0.245
samples = 7

value = [6, 1]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 1994.5
gini = 0.198
samples = 9

value = [8, 1]

Année de construction <= 2000.5
gini = 0.444
samples = 3

value = [2, 1]

gini = 0.0
samples = 3

value = [0, 3]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 3

value = [3, 0]

Surface Thermique du Lot <= 96.45
gini = 0.081

samples = 95
value = [91, 4]

gini = 0.0
samples = 34

value = [34, 0]

gini = 0.0
samples = 2

value = [0, 2]

Année de construction <= 1955.5
gini = 0.124

samples = 15
value = [14, 1]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 94.8
gini = 0.142

samples = 26
value = [24, 2]

Surface Thermique du Lot <= 120.5
gini = 0.074

samples = 234
value = [225, 9]

Surface Thermique du Lot <= 72.5
gini = 0.126

samples = 89
value = [83, 6]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 113.98
gini = 0.111

samples = 17
value = [16, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.5
samples = 2

value = [1, 1]

Année de construction <= 1981.5
gini = 0.5

samples = 69
value = [34, 35]

Surface Thermique du Lot <= 97.06
gini = 0.453

samples = 26
value = [17, 9]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 3

value = [0, 3]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 4

value = [4, 0]

Surface Thermique du Lot <= 107.13
gini = 0.444
samples = 6

value = [2, 4]

Surface Thermique du Lot <= 105.105
gini = 0.444
samples = 6

value = [4, 2]

Surface Thermique du Lot <= 82.45
gini = 0.346
samples = 9

value = [7, 2]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 4

value = [4, 0]

Surface Thermique du Lot <= 100.07
gini = 0.444
samples = 3

value = [2, 1]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 111.0
gini = 0.469
samples = 8

value = [3, 5]

Année de construction <= 1978.5
gini = 0.444
samples = 9

value = [6, 3]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 1

value = [1, 0]

Année de construction <= 1980.0
gini = 0.444
samples = 3

value = [2, 1]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 134.345
gini = 0.5

samples = 2
value = [1, 1]

Année de construction <= 1977.5
gini = 0.278
samples = 6

value = [5, 1]

Surface Thermique du Lot <= 135.5
gini = 0.444
samples = 3

value = [1, 2]

Surface Thermique du Lot <= 139.0
gini = 0.32

samples = 5
value = [1, 4]

gini = 0.0
samples = 6

value = [0, 6]

Surface Thermique du Lot <= 150.5
gini = 0.408
samples = 7

value = [5, 2]

Année de construction <= 1978.5
gini = 0.471

samples = 29
value = [11, 18]

gini = 0.0
samples = 4

value = [4, 0]

Année de construction <= 1976.5
gini = 0.48

samples = 5
value = [2, 3]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 3

value = [3, 0]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.32
samples = 5

value = [4, 1]

Surface Thermique du Lot <= 113.58
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 120.5
gini = 0.444
samples = 6

value = [4, 2]

Surface Thermique du Lot <= 123.245
gini = 0.142

samples = 13
value = [12, 1]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 1989.5
gini = 0.444
samples = 3

value = [2, 1]

gini = 0.0
samples = 2

value = [2, 0]

gini = 0.5
samples = 2

value = [1, 1]

Surface Thermique du Lot <= 120.69
gini = 0.32

samples = 10
value = [8, 2]

Surface Thermique du Lot <= 124.25
gini = 0.444
samples = 6

value = [2, 4]

gini = 0.0
samples = 4

value = [4, 0]

Surface Thermique du Lot <= 163.0
gini = 0.375
samples = 4

value = [3, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

Année de construction <= 1955.5
gini = 0.06

samples = 129
value = [125, 4]

Surface Thermique du Lot <= 118.5
gini = 0.291

samples = 17
value = [14, 3]

Surface Thermique du Lot <= 63.0
gini = 0.198

samples = 27
value = [24, 3]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 1973.5
gini = 0.089

samples = 323
value = [308, 15]

gini = 0.0
samples = 3

value = [3, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 19

value = [19, 0]

Surface Thermique du Lot <= 107.08
gini = 0.198

samples = 18
value = [16, 2]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 174.0
gini = 0.444
samples = 3

value = [2, 1]

Surface Thermique du Lot <= 96.5
gini = 0.497

samples = 95
value = [51, 44]

Année de construction <= 1978.5
gini = 0.375
samples = 4

value = [1, 3]

Surface Thermique du Lot <= 106.0
gini = 0.278
samples = 6

value = [5, 1]

Année de construction <= 1982.5
gini = 0.5

samples = 12
value = [6, 6]

Surface Thermique du Lot <= 91.9
gini = 0.463

samples = 11
value = [7, 4]

Surface Thermique du Lot <= 98.65
gini = 0.245
samples = 7

value = [6, 1]

Surface Thermique du Lot <= 112.5
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 109.7
gini = 0.444
samples = 9

value = [3, 6]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.444
samples = 3

value = [1, 2]

gini = 0.444
samples = 3

value = [1, 2]

Surface Thermique du Lot <= 130.315
gini = 0.496

samples = 11
value = [6, 5]

Année de construction <= 1977.5
gini = 0.375
samples = 4

value = [3, 1]

Année de construction <= 1980.0
gini = 0.375
samples = 4

value = [1, 3]

Année de construction <= 1981.5
gini = 0.444
samples = 9

value = [6, 3]

Année de construction <= 1979.0
gini = 0.165

samples = 11
value = [1, 10]

gini = 0.0
samples = 1

value = [1, 0]

Année de construction <= 1976.5
gini = 0.494

samples = 36
value = [16, 20]

Surface Thermique du Lot <= 164.835
gini = 0.444
samples = 9

value = [6, 3]

gini = 0.0
samples = 4

value = [4, 0]

Surface Thermique du Lot <= 66.5
gini = 0.375
samples = 4

value = [3, 1]

gini = 0.0
samples = 2

value = [2, 0]

Année de construction <= 1988.5
gini = 0.278
samples = 6

value = [5, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 116.5
gini = 0.32

samples = 5
value = [1, 4]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 121.09
gini = 0.266

samples = 19
value = [16, 3]

Surface Thermique du Lot <= 129.5
gini = 0.5

samples = 4
value = [2, 2]

gini = 0.0
samples = 3

value = [0, 3]

Surface Thermique du Lot <= 109.635
gini = 0.375
samples = 4

value = [3, 1]

gini = 0.0
samples = 6

value = [6, 0]

Année de construction <= 1999.0
gini = 0.469

samples = 16
value = [10, 6]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 157.5
gini = 0.219
samples = 8

value = [7, 1]

Surface Thermique du Lot <= 182.03
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.5
samples = 2

value = [1, 1]

Surface Thermique du Lot <= 115.295
gini = 0.091

samples = 146
value = [139, 7]

Surface Thermique du Lot <= 100.5
gini = 0.285

samples = 29
value = [24, 5]

gini = 0.0
samples = 31

value = [31, 0]

Surface Thermique du Lot <= 71.305
gini = 0.094

samples = 324
value = [308, 16]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 91.19
gini = 0.375
samples = 4

value = [3, 1]

Surface Thermique du Lot <= 106.5
gini = 0.102

samples = 37
value = [35, 2]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 2

value = [2, 0]

Année de construction <= 1971.0
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 1974.5
gini = 0.32

samples = 5
value = [4, 1]

gini = 0.0
samples = 3

value = [3, 0]

Surface Thermique du Lot <= 102.74
gini = 0.499

samples = 99
value = [52, 47]

gini = 0.0
samples = 7

value = [7, 0]

Année de construction <= 1978.5
gini = 0.475

samples = 18
value = [11, 7]

gini = 0.0
samples = 3

value = [0, 3]

gini = 0.0
samples = 2

value = [2, 0]

gini = 0.0
samples = 3

value = [3, 0]

Surface Thermique du Lot <= 93.9
gini = 0.401

samples = 18
value = [13, 5]

gini = 0.0
samples = 3

value = [0, 3]

Année de construction <= 1978.5
gini = 0.32

samples = 5
value = [1, 4]

Année de construction <= 1983.5
gini = 0.48

samples = 10
value = [4, 6]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 3

value = [0, 3]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 116.35
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

Année de construction <= 1980.0
gini = 0.444
samples = 6

value = [2, 4]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 131.5
gini = 0.48

samples = 15
value = [9, 6]

Surface Thermique du Lot <= 134.845
gini = 0.497

samples = 13
value = [7, 6]

Année de construction <= 1984.0
gini = 0.278

samples = 12
value = [2, 10]

gini = 0.0
samples = 4

value = [4, 0]

Surface Thermique du Lot <= 161.1
gini = 0.5

samples = 45
value = [22, 23]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 2

value = [2, 0]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 65.5
gini = 0.219
samples = 8

value = [7, 1]

Surface Thermique du Lot <= 94.5
gini = 0.219
samples = 8

value = [7, 1]

gini = 0.0
samples = 4

value = [4, 0]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 3

value = [3, 0]

Année de construction <= 1997.5
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 2

value = [2, 0]

gini = 0.375
samples = 4

value = [3, 1]

Année de construction <= 1989.5
gini = 0.444
samples = 6

value = [2, 4]

Surface Thermique du Lot <= 128.5
gini = 0.34

samples = 23
value = [18, 5]

Année de construction <= 2000.5
gini = 0.49

samples = 7
value = [3, 4]

Surface Thermique du Lot <= 120.1
gini = 0.397

samples = 22
value = [16, 6]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 5

value = [5, 0]

Surface Thermique du Lot <= 145.51
gini = 0.346
samples = 9

value = [7, 2]

Année de construction <= 1993.0
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 2004.0
gini = 0.444
samples = 3

value = [2, 1]

Année de construction <= 1956.5
gini = 0.128

samples = 175
value = [163, 12]

Surface Thermique du Lot <= 70.67
gini = 0.086

samples = 355
value = [339, 16]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 1971.5
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 91.69
gini = 0.136

samples = 41
value = [38, 3]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 3

value = [3, 0]

Année de construction <= 1961.0
gini = 0.444
samples = 3

value = [1, 2]

Année de construction <= 1969.0
gini = 0.48

samples = 5
value = [3, 2]

gini = 0.0
samples = 9

value = [9, 0]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 166.5
gini = 0.444
samples = 6

value = [4, 2]

gini = 0.0
samples = 2

value = [2, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 2

value = [2, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 67.235
gini = 0.497

samples = 102
value = [55, 47]

Surface Thermique du Lot <= 104.8
gini = 0.403

samples = 25
value = [18, 7]

Surface Thermique du Lot <= 97.94
gini = 0.48

samples = 5
value = [2, 3]

gini = 0.0
samples = 4

value = [0, 4]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 1986.5
gini = 0.363

samples = 21
value = [16, 5]

Surface Thermique du Lot <= 111.145
gini = 0.219
samples = 8

value = [1, 7]

Année de construction <= 1985.0
gini = 0.444

samples = 12
value = [4, 8]

gini = 0.0
samples = 2

value = [2, 0]

Année de construction <= 1981.5
gini = 0.375
samples = 4

value = [1, 3]

Année de construction <= 1980.5
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.0
samples = 1

value = [1, 0]

Année de construction <= 1977.0
gini = 0.49

samples = 7
value = [3, 4]

gini = 0.0
samples = 3

value = [3, 0]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 7

value = [7, 0]

Surface Thermique du Lot <= 122.93
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 2

value = [2, 0]

Année de construction <= 1976.5
gini = 0.457

samples = 17
value = [11, 6]

Surface Thermique du Lot <= 136.8
gini = 0.461

samples = 25
value = [9, 16]

Surface Thermique du Lot <= 142.65
gini = 0.498

samples = 49
value = [26, 23]

Surface Thermique du Lot <= 31.33
gini = 0.444
samples = 3

value = [2, 1]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 5

value = [5, 0]

Surface Thermique du Lot <= 60.445
gini = 0.42

samples = 10
value = [7, 3]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 4

value = [4, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 95.62
gini = 0.153

samples = 12
value = [11, 1]

gini = 0.0
samples = 8

value = [8, 0]

gini = 0.0
samples = 2

value = [2, 0]

Année de construction <= 1990.5
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.0
samples = 3

value = [0, 3]

gini = 0.0
samples = 1

value = [1, 0]

Année de construction <= 1993.5
gini = 0.32

samples = 5
value = [4, 1]

gini = 0.0
samples = 8

value = [8, 0]

Année de construction <= 1994.0
gini = 0.5

samples = 2
value = [1, 1]

Surface Thermique du Lot <= 104.65
gini = 0.278
samples = 6

value = [5, 1]

gini = 0.0
samples = 8

value = [8, 0]

Surface Thermique du Lot <= 118.035
gini = 0.428

samples = 29
value = [20, 9]

gini = 0.0
samples = 6

value = [0, 6]

Surface Thermique du Lot <= 111.0
gini = 0.452

samples = 29
value = [19, 10]

Surface Thermique du Lot <= 140.15
gini = 0.5

samples = 2
value = [1, 1]

Surface Thermique du Lot <= 141.01
gini = 0.245

samples = 14
value = [12, 2]

gini = 0.0
samples = 2

value = [2, 0]

Année de construction <= 1998.5
gini = 0.5

samples = 4
value = [2, 2]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 132.09
gini = 0.5

samples = 4
value = [2, 2]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 1957.5
gini = 0.1

samples = 530
value = [502, 28]

Année de construction <= 1964.0
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.0
samples = 4

value = [4, 0]

Année de construction <= 1971.0
gini = 0.375
samples = 4

value = [3, 1]

Surface Thermique du Lot <= 119.355
gini = 0.206

samples = 43
value = [38, 5]

gini = 0.0
samples = 10

value = [10, 0]

Surface Thermique du Lot <= 184.5
gini = 0.444
samples = 6

value = [4, 2]

Surface Thermique du Lot <= 177.0
gini = 0.245

samples = 14
value = [12, 2]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 164.525
gini = 0.375
samples = 8

value = [6, 2]

gini = 0.0
samples = 3

value = [0, 3]

Surface Thermique du Lot <= 192.58
gini = 0.444
samples = 3

value = [2, 1]

Année de construction <= 1977.5
gini = 0.444
samples = 3

value = [2, 1]

gini = 0.0
samples = 4

value = [0, 4]

gini = 0.0
samples = 2

value = [2, 0]

Année de construction <= 1984.0
gini = 0.5

samples = 2
value = [1, 1]

Surface Thermique du Lot <= 103.7
gini = 0.489

samples = 127
value = [73, 54]

Surface Thermique du Lot <= 100.5
gini = 0.346
samples = 9

value = [2, 7]

gini = 0.0
samples = 4

value = [4, 0]

Surface Thermique du Lot <= 74.965
gini = 0.397

samples = 22
value = [16, 6]

Année de construction <= 1981.0
gini = 0.375

samples = 20
value = [5, 15]

Année de construction <= 1979.0
gini = 0.5

samples = 6
value = [3, 3]

Surface Thermique du Lot <= 117.85
gini = 0.5

samples = 4
value = [2, 2]

gini = 0.0
samples = 7

value = [7, 0]

Année de construction <= 1982.5
gini = 0.48

samples = 10
value = [6, 4]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 124.9
gini = 0.444
samples = 3

value = [1, 2]

Année de construction <= 1979.0
gini = 0.198
samples = 9

value = [8, 1]

gini = 0.0
samples = 7

value = [0, 7]

gini = 0.5
samples = 2

value = [1, 1]

Surface Thermique du Lot <= 129.5
gini = 0.432

samples = 19
value = [13, 6]

Surface Thermique du Lot <= 140.935
gini = 0.499

samples = 74
value = [35, 39]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 3

value = [0, 3]

Année de construction <= 1989.5
gini = 0.48

samples = 5
value = [2, 3]

Surface Thermique du Lot <= 57.91
gini = 0.32

samples = 15
value = [12, 3]

gini = 0.0
samples = 5

value = [5, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 82.8
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 22

value = [22, 0]

Surface Thermique du Lot <= 89.775
gini = 0.32

samples = 5
value = [4, 1]

Année de construction <= 1991.5
gini = 0.444
samples = 3

value = [1, 2]

Année de construction <= 1989.5
gini = 0.095

samples = 20
value = [19, 1]

Année de construction <= 1989.5
gini = 0.48

samples = 5
value = [3, 2]

Année de construction <= 1990.0
gini = 0.375
samples = 4

value = [1, 3]

Surface Thermique du Lot <= 102.25
gini = 0.142

samples = 13
value = [12, 1]

Surface Thermique du Lot <= 104.1
gini = 0.375
samples = 8

value = [6, 2]

Surface Thermique du Lot <= 112.08
gini = 0.368

samples = 37
value = [28, 9]

Année de construction <= 1992.5
gini = 0.496

samples = 35
value = [19, 16]

gini = 0.0
samples = 8

value = [8, 0]

Année de construction <= 1991.5
gini = 0.305

samples = 16
value = [13, 3]

Surface Thermique du Lot <= 178.53
gini = 0.444
samples = 6

value = [4, 2]

gini = 0.0
samples = 3

value = [3, 0]

Surface Thermique du Lot <= 123.735
gini = 0.48

samples = 5
value = [3, 2]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 6

value = [6, 0]

Année de construction <= 1971.5
gini = 0.5

samples = 2
value = [1, 1]

Surface Thermique du Lot <= 130.45
gini = 0.106

samples = 533
value = [503, 30]

gini = 0.0
samples = 42

value = [42, 0]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 1969.0
gini = 0.219
samples = 8

value = [7, 1]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 120.4
gini = 0.171

samples = 53
value = [48, 5]

gini = 0.32
samples = 5

value = [4, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 2

value = [2, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 1967.0
gini = 0.32

samples = 20
value = [16, 4]

Surface Thermique du Lot <= 162.925
gini = 0.444
samples = 9

value = [6, 3]

Année de construction <= 1974.5
gini = 0.444
samples = 6

value = [2, 4]

Année de construction <= 1979.0
gini = 0.408
samples = 7

value = [2, 5]

Surface Thermique du Lot <= 55.5
gini = 0.375
samples = 4

value = [3, 1]

Année de construction <= 1984.5
gini = 0.495

samples = 136
value = [75, 61]

Surface Thermique du Lot <= 70.74
gini = 0.355

samples = 26
value = [20, 6]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 113.25
gini = 0.426

samples = 26
value = [8, 18]

gini = 0.0
samples = 9

value = [9, 0]

Année de construction <= 1982.5
gini = 0.298

samples = 11
value = [9, 2]

Surface Thermique du Lot <= 120.05
gini = 0.5

samples = 12
value = [6, 6]

Année de construction <= 1977.5
gini = 0.375

samples = 12
value = [9, 3]

Année de construction <= 1981.5
gini = 0.198
samples = 9

value = [1, 8]

Surface Thermique du Lot <= 132.25
gini = 0.499

samples = 93
value = [48, 45]

gini = 0.0
samples = 7

value = [0, 7]

Surface Thermique du Lot <= 129.435
gini = 0.375
samples = 4

value = [1, 3]

gini = 0.0
samples = 2

value = [2, 0]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 40.9
gini = 0.42

samples = 20
value = [14, 6]

gini = 0.0
samples = 2

value = [0, 2]

Année de construction <= 1998.5
gini = 0.278
samples = 6

value = [5, 1]

gini = 0.0
samples = 7

value = [7, 0]

Surface Thermique du Lot <= 81.5
gini = 0.444
samples = 3

value = [2, 1]

gini = 0.0
samples = 11

value = [11, 0]

Année de construction <= 1991.5
gini = 0.071

samples = 27
value = [26, 1]

Surface Thermique du Lot <= 93.52
gini = 0.227

samples = 23
value = [20, 3]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 100.16
gini = 0.494
samples = 9

value = [4, 5]

Surface Thermique du Lot <= 103.69
gini = 0.245

samples = 21
value = [18, 3]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

Année de construction <= 1990.5
gini = 0.453

samples = 72
value = [47, 25]

Année de construction <= 1990.5
gini = 0.219

samples = 24
value = [21, 3]

gini = 0.0
samples = 6

value = [0, 6]

Surface Thermique du Lot <= 187.5
gini = 0.346
samples = 9

value = [7, 2]

gini = 0.0
samples = 3

value = [0, 3]

Surface Thermique du Lot <= 143.0
gini = 0.49

samples = 7
value = [3, 4]

Surface Thermique du Lot <= 87.385
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 54.5
gini = 0.219
samples = 8

value = [7, 1]

Surface Thermique du Lot <= 131.985
gini = 0.099

samples = 575
value = [545, 30]

Surface Thermique du Lot <= 139.7
gini = 0.346
samples = 9

value = [7, 2]

gini = 0.0
samples = 11

value = [11, 0]

Surface Thermique du Lot <= 86.165
gini = 0.198

samples = 54
value = [48, 6]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 151.455
gini = 0.278
samples = 6

value = [5, 1]

Surface Thermique du Lot <= 161.24
gini = 0.444
samples = 3

value = [2, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 6

value = [6, 0]

Année de construction <= 1957.5
gini = 0.363

samples = 21
value = [16, 5]

Surface Thermique du Lot <= 183.5
gini = 0.498

samples = 15
value = [8, 7]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 43.61
gini = 0.496

samples = 11
value = [5, 6]

gini = 0.0
samples = 2

value = [0, 2]

Année de construction <= 1985.5
gini = 0.485

samples = 162
value = [95, 67]

Année de construction <= 1977.5
gini = 0.444

samples = 27
value = [9, 18]

Année de construction <= 1978.5
gini = 0.18

samples = 20
value = [18, 2]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 121.88
gini = 0.469

samples = 24
value = [15, 9]

Surface Thermique du Lot <= 128.85
gini = 0.499

samples = 102
value = [49, 53]

Surface Thermique du Lot <= 127.435
gini = 0.165

samples = 11
value = [1, 10]

Année de construction <= 1986.5
gini = 0.444
samples = 3

value = [2, 1]

Année de construction <= 1994.0
gini = 0.463

samples = 22
value = [14, 8]

Année de construction <= 1999.5
gini = 0.142

samples = 13
value = [12, 1]

Année de construction <= 1988.5
gini = 0.133

samples = 14
value = [13, 1]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 92.8
gini = 0.147

samples = 50
value = [46, 4]

gini = 0.0
samples = 24

value = [24, 0]

Surface Thermique du Lot <= 99.68
gini = 0.48

samples = 10
value = [4, 6]

gini = 0.0
samples = 4

value = [4, 0]

Année de construction <= 2002.0
gini = 0.298

samples = 22
value = [18, 4]

gini = 0.0
samples = 8

value = [8, 0]

gini = 0.0
samples = 4

value = [0, 4]

Surface Thermique du Lot <= 121.5
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 176.0
gini = 0.5

samples = 2
value = [1, 1]

Surface Thermique du Lot <= 133.815
gini = 0.413

samples = 96
value = [68, 28]

Surface Thermique du Lot <= 175.635
gini = 0.498

samples = 15
value = [7, 8]

Surface Thermique du Lot <= 122.235
gini = 0.42

samples = 10
value = [3, 7]

gini = 0.0
samples = 2

value = [2, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 87.885
gini = 0.375
samples = 4

value = [1, 3]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 2

value = [2, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 10

value = [10, 0]

Année de construction <= 1967.0
gini = 0.346
samples = 9

value = [7, 2]

Surface Thermique du Lot <= 139.2
gini = 0.104

samples = 584
value = [552, 32]

gini = 0.0
samples = 20

value = [20, 0]

Surface Thermique du Lot <= 81.0
gini = 0.168

samples = 65
value = [59, 6]

Surface Thermique du Lot <= 143.8
gini = 0.5

samples = 2
value = [1, 1]

Surface Thermique du Lot <= 152.0
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 2

value = [2, 0]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 1974.5
gini = 0.219
samples = 8

value = [7, 1]

Année de construction <= 1969.5
gini = 0.5

samples = 4
value = [2, 2]

Surface Thermique du Lot <= 168.9
gini = 0.302

samples = 27
value = [22, 5]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 196.0
gini = 0.484

samples = 17
value = [10, 7]

Année de construction <= 1986.0
gini = 0.473

samples = 13
value = [5, 8]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 109.2
gini = 0.495

samples = 189
value = [104, 85]

Année de construction <= 1985.5
gini = 0.245

samples = 21
value = [18, 3]

Surface Thermique du Lot <= 125.3
gini = 0.5

samples = 126
value = [64, 62]

Surface Thermique du Lot <= 143.57
gini = 0.337

samples = 14
value = [3, 11]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

Année de construction <= 1995.5
gini = 0.382

samples = 35
value = [26, 9]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 83.73
gini = 0.305

samples = 16
value = [13, 3]

Année de construction <= 1992.5
gini = 0.102

samples = 74
value = [70, 4]

Année de construction <= 1991.5
gini = 0.49

samples = 14
value = [8, 6]

Surface Thermique du Lot <= 105.47
gini = 0.231

samples = 30
value = [26, 4]

Surface Thermique du Lot <= 120.1
gini = 0.245
samples = 7

value = [1, 6]

Surface Thermique du Lot <= 166.0
gini = 0.375
samples = 4

value = [3, 1]

Surface Thermique du Lot <= 168.69
gini = 0.438

samples = 111
value = [75, 36]

Surface Thermique du Lot <= 164.25
gini = 0.486

samples = 12
value = [5, 7]

Surface Thermique du Lot <= 46.015
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 3

value = [0, 3]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 97.0
gini = 0.48

samples = 5
value = [2, 3]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 25.5
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 5

value = [5, 0]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 43.695
gini = 0.444
samples = 3

value = [2, 1]

Année de construction <= 1963.5
gini = 0.188

samples = 19
value = [17, 2]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 140.25
gini = 0.1

samples = 604
value = [572, 32]

Surface Thermique du Lot <= 140.3
gini = 0.187

samples = 67
value = [60, 7]

Année de construction <= 1954.0
gini = 0.375
samples = 4

value = [3, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 13

value = [13, 0]

Année de construction <= 1973.5
gini = 0.346
samples = 9

value = [7, 2]

Surface Thermique du Lot <= 162.74
gini = 0.35

samples = 31
value = [24, 7]

Surface Thermique du Lot <= 160.925
gini = 0.465

samples = 19
value = [12, 7]

Surface Thermique du Lot <= 60.56
gini = 0.498

samples = 15
value = [7, 8]

gini = 0.0
samples = 7

value = [0, 7]

Surface Thermique du Lot <= 114.6
gini = 0.487

samples = 210
value = [122, 88]

Année de construction <= 1985.5
gini = 0.499

samples = 140
value = [67, 73]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 17.88
gini = 0.5

samples = 2
value = [1, 1]

Surface Thermique du Lot <= 78.775
gini = 0.401

samples = 36
value = [26, 10]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 84.575
gini = 0.143

samples = 90
value = [83, 7]

Surface Thermique du Lot <= 101.2
gini = 0.351

samples = 44
value = [34, 10]

Surface Thermique du Lot <= 138.0
gini = 0.463

samples = 11
value = [4, 7]

Année de construction <= 2002.5
gini = 0.455

samples = 123
value = [80, 43]

Surface Thermique du Lot <= 48.16
gini = 0.32

samples = 5
value = [1, 4]

Surface Thermique du Lot <= 84.225
gini = 0.49

samples = 7
value = [4, 3]

gini = 0.0
samples = 7

value = [0, 7]

Surface Thermique du Lot <= 121.285
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 3

value = [0, 3]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 137.275
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 28.5
gini = 0.245
samples = 7

value = [6, 1]

Année de construction <= 1972.0
gini = 0.48

samples = 5
value = [2, 3]

Surface Thermique du Lot <= 55.25
gini = 0.255

samples = 20
value = [17, 3]

Année de construction <= 1974.5
gini = 0.109

samples = 671
value = [632, 39]

Année de construction <= 1960.0
gini = 0.48

samples = 5
value = [3, 2]

Année de construction <= 1972.5
gini = 0.165

samples = 22
value = [20, 2]

gini = 0.0
samples = 8

value = [8, 0]

Année de construction <= 1973.5
gini = 0.403

samples = 50
value = [36, 14]

Surface Thermique du Lot <= 62.97
gini = 0.434

samples = 22
value = [7, 15]

Surface Thermique du Lot <= 119.5
gini = 0.497

samples = 350
value = [189, 161]

Surface Thermique du Lot <= 169.0
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 6

value = [0, 6]

gini = 0.0
samples = 3

value = [3, 0]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 1997.0
gini = 0.375
samples = 4

value = [1, 3]

gini = 0.0
samples = 1

value = [1, 0]

Année de construction <= 2004.0
gini = 0.418

samples = 37
value = [26, 11]

Surface Thermique du Lot <= 99.28
gini = 0.222

samples = 134
value = [117, 17]

Année de construction <= 1988.5
gini = 0.468

samples = 134
value = [84, 50]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 76.645
gini = 0.486

samples = 12
value = [5, 7]

Surface Thermique du Lot <= 118.5
gini = 0.198
samples = 9

value = [1, 8]

gini = 0.0
samples = 5

value = [5, 0]

gini = 0.5
samples = 2

value = [1, 1]

Surface Thermique du Lot <= 141.89
gini = 0.375
samples = 4

value = [1, 3]

gini = 0.0
samples = 9

value = [0, 9]

gini = 0.0
samples = 2

value = [2, 0]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 133.19
gini = 0.32

samples = 5
value = [1, 4]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 108.86
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 12

value = [0, 12]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 36.45
gini = 0.444

samples = 12
value = [8, 4]

Surface Thermique du Lot <= 55.75
gini = 0.114

samples = 691
value = [649, 42]

Année de construction <= 1963.0
gini = 0.252

samples = 27
value = [23, 4]

gini = 0.0
samples = 2

value = [0, 2]

Année de construction <= 1954.5
gini = 0.366

samples = 58
value = [44, 14]

Surface Thermique du Lot <= 66.21
gini = 0.499

samples = 372
value = [196, 176]

Année de construction <= 1977.5
gini = 0.219
samples = 8

value = [1, 7]

Surface Thermique du Lot <= 176.0
gini = 0.375
samples = 4

value = [3, 1]

gini = 0.0
samples = 5

value = [5, 0]

gini = 0.0
samples = 8

value = [0, 8]

Surface Thermique du Lot <= 20.64
gini = 0.48

samples = 5
value = [2, 3]

Surface Thermique du Lot <= 79.125
gini = 0.274

samples = 171
value = [143, 28]

Surface Thermique du Lot <= 191.77
gini = 0.472

samples = 136
value = [84, 52]

Surface Thermique du Lot <= 98.355
gini = 0.408

samples = 21
value = [6, 15]

Surface Thermique du Lot <= 132.5
gini = 0.245
samples = 7

value = [6, 1]

Surface Thermique du Lot <= 144.39
gini = 0.142

samples = 13
value = [1, 12]

Surface Thermique du Lot <= 191.435
gini = 0.5

samples = 4
value = [2, 2]

gini = 0.0
samples = 2

value = [2, 0]

Année de construction <= 2008.5
gini = 0.444
samples = 6

value = [2, 4]

gini = 0.0
samples = 37

value = [0, 37]

Surface Thermique du Lot <= 132.285
gini = 0.133

samples = 14
value = [1, 13]

gini = 0.0
samples = 3

value = [0, 3]

Surface Thermique du Lot <= 21.0
gini = 0.49

samples = 14
value = [8, 6]

Surface Thermique du Lot <= 149.5
gini = 0.12

samples = 718
value = [672, 46]

Surface Thermique du Lot <= 158.85
gini = 0.391

samples = 60
value = [44, 16]

Surface Thermique du Lot <= 166.425
gini = 0.499

samples = 380
value = [197, 183]

Surface Thermique du Lot <= 179.5
gini = 0.198
samples = 9

value = [8, 1]

Année de construction <= 1992.5
gini = 0.26

samples = 13
value = [2, 11]

Surface Thermique du Lot <= 107.38
gini = 0.385

samples = 307
value = [227, 80]

Surface Thermique du Lot <= 123.785
gini = 0.49

samples = 28
value = [12, 16]

Surface Thermique du Lot <= 180.945
gini = 0.291

samples = 17
value = [3, 14]

Surface Thermique du Lot <= 95.13
gini = 0.5

samples = 8
value = [4, 4]

gini = 0.0
samples = 4

value = [4, 0]

gini = 0.0
samples = 5

value = [0, 5]

gini = 0.0
samples = 1

value = [1, 0]

Année de construction <= 2014.5
gini = 0.038

samples = 51
value = [1, 50]

gini = 0.0
samples = 103

value = [0, 103]

Année de construction <= 1954.5
gini = 0.498

samples = 17
value = [8, 9]

Surface Thermique du Lot <= 157.425
gini = 0.147

samples = 778
value = [716, 62]

Surface Thermique du Lot <= 170.8
gini = 0.499

samples = 389
value = [205, 184]

Surface Thermique du Lot <= 29.16
gini = 0.407

samples = 320
value = [229, 91]

Surface Thermique du Lot <= 136.0
gini = 0.444

samples = 45
value = [15, 30]

Surface Thermique du Lot <= 156.875
gini = 0.444

samples = 12
value = [8, 4]

Surface Thermique du Lot <= 59.25
gini = 0.278
samples = 6

value = [1, 5]

Année de construction <= 2015.5
gini = 0.013

samples = 154
value = [1, 153]

Surface Thermique du Lot <= 43.805
gini = 0.163

samples = 795
value = [724, 71]

Année de construction <= 1987.5
gini = 0.475

samples = 709
value = [434, 275]

Année de construction <= 2006.5
gini = 0.481

samples = 57
value = [23, 34]

Surface Thermique du Lot <= 62.47
gini = 0.025

samples = 160
value = [2, 158]

Année de construction <= 1975.5
gini = 0.354

samples = 1504
value = [1158, 346]

Année de construction <= 2009.5
gini = 0.204

samples = 217
value = [25, 192]

Année de construction <= 2005.5
gini = 0.43

samples = 1721
value = [1183, 538]

▶ Arbre très très grand !
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Comment construire l’arbre?
Objectifs :
▶ Partitionner l’espace en rectangle afin d’obtenir des modèles simples dans chaque

région(moyenne, vote à la majorité)
▶ Obtenir des régions finales (ou feuilles) pures, c’est à dire avec une seule classe ou

des valeurs proches.

Problème : Sur un jeu de données beaucoup plus important, il sera compliqué d’utiliser
une méthode visuelle/graphique pour découper les régions.

Idée n°1 : Test de tous les partitionnements possibles et prendre celle qui a l’erreur la
plus faible.

Problème : Problème NP-difficile ...
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Construction d’un arbre de décision : algorithme glouton/heuristique
Idée n°2 : Approche itérative et heuristique.

▶ Les arbres sont estimés par un algorithme itératif qui construit une suite de partitions
imbriquées.

▶ A chaque itération, l’algorithme choisit la
variable et le seuil qui permettent d’obtenir
une nouvelle division pour une sous région
de la partition.

▶ Critère de division : Séparation en 2
régions les plus homogènes possibles.

Quand la partition finale ({Rm}{m=1,...,M}) est obtenue, la fonction de décision est :

f (x) =
M∑

m=1

cmIRm (x) avec ,

{
cm = 1

Nm

∑
{i|xi∈Rm} yi pour la régression

cm = argmaxk∈Y
1

Nm

∑
i|xi∈Rm

I(yi = k) pour la classification
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Une itération de l’algorithme

▶ Considérons toutes les données de la région Rm, une variable de division xj et un
seuil s, on définit les sous régions

Rm1(j, s) = {x ∈ Rm|xj ≤ s} and Rm2(j, s) = {x ∈ Rm|xj > s}

▶ On cherche alors la variable xj∗ et le seuil s∗ qui maximise le gain d’information.

▶ Le gain d’information est la différence entre l’impureté de la région à partitionner - la somme
des impuretés des 2 nouvelles régions.

▶ Il faut trouver le réel xj∗ et s∗ qui divisera au mieux la population de la région en deux
ensembles les plus homogènes possibles.

▶ Mathématiquement, en dénotant R ∈ X −→ Imp(R) comme l’impureté de la région R,

(j∗, s∗) = arg max
j,s

Gain(xj , s)

arg max
j,s

Imp(Rm)−
( |Rm1(j, s)|
|Rm(j, s)|

Imp(Rm1(j, s)) +
|Rm2(j, s)|
|Rm(j, s)|

Imp(Rm2(j, s))
)

▶ Pour chaque variable, le choix du seuil s est (numériquement) très rapide et la
sélection de la meilleure paire (j, s) est faisable.
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Variance

Objectif : Définir des mesures d’impuretés

En fonction de la tâche effectuée, les indices sont différents :

▶ Régression : Variance.

▶ Classification : Gini, Entropie.

La variance est une mesure de dispersion parfaitement adapté pour mesurer
l’homogéinité d’une région.

Mathématiquement, en notant Nm le nombre d’éléments dans le région Rm, il s’exprime
par

Impvariance(Rm) =
∑

{i|xi∈Rm}
(yi − cm)2

avec cm = 1
Nm

∑
{i|xi∈Rm} yi .
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Critère de Gini
▶ L’indice de Gini est une mesure d’inégalité. Il a été introduit pour mesurer des

inégalités de revenu.
▶ Il est égal à 0 en cas de totale égalité (homogénéité parfaite) et 1 en cas de totale inégalité.

▶ Mathématiquement, en notant K le nombre de classe et Nm le nombre d’éléments
dans le région Rm, il s’exprime par

Impgini (Rm) = 1 −
K∑

k=1

p2
mk

avec pmk = 1
Nm

∑
i|xi∈Rm

I{yi=k}.

Dans le cas d’une variable dichotomique, l’indice de Gini calcule une variance. Il est
donc très proche du critère utilisé en régression.

▶ Indice de Gini R0 : 0.43

▶ Indice de Gini R1 : 0.354

▶ Indice de Gini R2 : 0.204
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Critère d’Entropie

▶ L’entropie peut être interprétée comme une mesure de désordre.
▶ Une entropie nulle correspond à un milieu parfaitement ordonné (ie une sous région

parfaitement homogène).

▶ Mathématiquement, en notant K le nombre de classe et Nm le nombre d’éléments
dans le région Rm, il s’exprime par

Impentropie(Rm) =
K∑

k=1

pmk log pmk

avec pmk = 1
Nm

∑
i|xi∈Rm

I{yi=k}.

▶ En général, on n’utilise pas l’erreur de classification car elle est moins sensible et a
tendance à sélectionner des divisions qui conduisent à des nœuds qui ne sont
pas purs (problème d’équilibre des classes.
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Critères d’arrêt/Élagage

Les divisions sont répétées jusqu’à atteindre au moins un critère d’arrêt.

Les critères d’arrêt classiques sont
▶ le nombre minimum d’observations pour faire une division : si le nombre

d’observations est faible l’estimation des variances risque d’être biaisée et bruitée ;
▶ le nombre minimum d’observations par feuille : si le nombre d’observations est

faible la prédiction de la variable cible sera peu précise (forte variance d’estimation) ;
▶ la profondeur maximum : un arbre trop profond conduit à une situation de

sur-apprentissage.

Une alternative consiste à considérer un ensemble de validation pour faire de la
validation croisée. On arrête alors l’algorithme lorsque l’erreur de prédiction de
l’ensemble de validation ne décroît plus assez.
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Une autre façon de poser la question :
Quelle est la bonne taille pour un arbre de décision?

▶ Compromis biais-variance : un arbre profond risque de faire du sur-apprentissage
tandis qu’un arbre trop petit ne va pas permettre de capturer les structures
importantes (biais important).

▶ La profondeur de l’arbre contrôle le compromis entre le biais et la variance

▶ Profondeur faible (= peu de divisions) conduit à des arbres avec une faible variance mais
un biais important

▶ Profondeur importante (= beaucoup de divisions) conduit à des arbres avec une forte
variance et un biais faible.
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Exemple

(a) Règle de décision arbre de profondeur 1 (b) Règle de décision arbre de profondeur 27

(c) Représentation graphique de l’arbre de profondeur 1

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 4

value = [4, 0]

Surface Thermique du Lot <= 103.0
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.444
samples = 3

value = [2, 1]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 101.85
gini = 0.278
samples = 6

value = [5, 1]

gini = 0.0
samples = 9

value = [9, 0]

Année de construction <= 1962.0
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.0
samples = 3

value = [3, 0]

gini = 0.0
samples = 4

value = [4, 0]

gini = 0.245
samples = 7

value = [6, 1]

Surface Thermique du Lot <= 87.345
gini = 0.5

samples = 4
value = [2, 2]

gini = 0.0
samples = 1

value = [1, 0]

Année de construction <= 1960.5
gini = 0.124

samples = 15
value = [14, 1]

Surface Thermique du Lot <= 112.7
gini = 0.444
samples = 6

value = [4, 2]

Surface Thermique du Lot <= 89.7
gini = 0.165

samples = 11
value = [10, 1]

gini = 0.0
samples = 9

value = [9, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 87.845
gini = 0.48

samples = 5
value = [3, 2]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 109.5
gini = 0.245

samples = 21
value = [18, 3]

gini = 0.0
samples = 11

value = [11, 0]

gini = 0.0
samples = 6

value = [6, 0]

gini = 0.444
samples = 3

value = [2, 1]

Surface Thermique du Lot <= 90.5
gini = 0.095

samples = 20
value = [19, 1]

gini = 0.278
samples = 6

value = [5, 1]

Surface Thermique du Lot <= 85.075
gini = 0.444
samples = 3

value = [1, 2]

Surface Thermique du Lot <= 86.95
gini = 0.408
samples = 7

value = [5, 2]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 10

value = [10, 0]

Année de construction <= 1963.0
gini = 0.5

samples = 2
value = [1, 1]

Année de construction <= 1965.5
gini = 0.17

samples = 32
value = [29, 3]

Surface Thermique du Lot <= 80.95
gini = 0.198
samples = 9

value = [8, 1]

gini = 0.0
samples = 20

value = [20, 0]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 99.5
gini = 0.142

samples = 26
value = [24, 2]

gini = 0.0
samples = 17

value = [17, 0]

gini = 0.0
samples = 1

value = [1, 0]

Année de construction <= 1977.5
gini = 0.48

samples = 10
value = [6, 4]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 92.155
gini = 0.444
samples = 3

value = [2, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.375
samples = 4

value = [1, 3]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.5
samples = 4

value = [2, 2]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 7

value = [7, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 22

value = [22, 0]

Surface Thermique du Lot <= 78.5
gini = 0.153

samples = 12
value = [11, 1]

gini = 0.0
samples = 41

value = [41, 0]

Surface Thermique du Lot <= 97.465
gini = 0.208

samples = 34
value = [30, 4]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 9

value = [9, 0]

Surface Thermique du Lot <= 81.25
gini = 0.067

samples = 29
value = [28, 1]

Année de construction <= 1971.0
gini = 0.5

samples = 2
value = [1, 1]

Surface Thermique du Lot <= 100.475
gini = 0.089

samples = 43
value = [41, 2]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 1976.5
gini = 0.463

samples = 11
value = [7, 4]

gini = 0.0
samples = 3

value = [3, 0]

Surface Thermique du Lot <= 95.19
gini = 0.444
samples = 3

value = [2, 1]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 92.905
gini = 0.5

samples = 4
value = [2, 2]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 95.015
gini = 0.48

samples = 5
value = [2, 3]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 1983.5
gini = 0.5

samples = 2
value = [1, 1]

Année de construction <= 1979.5
gini = 0.48

samples = 5
value = [3, 2]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 63.12
gini = 0.219
samples = 8

value = [7, 1]

Surface Thermique du Lot <= 77.5
gini = 0.057

samples = 34
value = [33, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 96.77
gini = 0.101

samples = 75
value = [71, 4]

Surface Thermique du Lot <= 81.05
gini = 0.298

samples = 11
value = [9, 2]

Surface Thermique du Lot <= 92.7
gini = 0.121

samples = 31
value = [29, 2]

gini = 0.0
samples = 46

value = [46, 0]

Surface Thermique du Lot <= 110.625
gini = 0.124

samples = 45
value = [42, 3]

gini = 0.0
samples = 16

value = [16, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 5

value = [5, 0]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 80.015
gini = 0.486

samples = 12
value = [7, 5]

gini = 0.375
samples = 4

value = [1, 3]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 94.5
gini = 0.278
samples = 6

value = [5, 1]

Surface Thermique du Lot <= 91.5
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 3

value = [3, 0]

Surface Thermique du Lot <= 93.615
gini = 0.48

samples = 5
value = [3, 2]

Année de construction <= 1983.5
gini = 0.5

samples = 6
value = [3, 3]

Surface Thermique du Lot <= 95.76
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.0
samples = 3

value = [3, 0]

Surface Thermique du Lot <= 101.0
gini = 0.5

samples = 6
value = [3, 3]

gini = 0.444
samples = 3

value = [1, 2]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 5

value = [5, 0]

Surface Thermique du Lot <= 148.5
gini = 0.5

samples = 2
value = [1, 1]

Surface Thermique du Lot <= 63.27
gini = 0.091

samples = 42
value = [40, 2]

Année de construction <= 1953.5
gini = 0.5

samples = 2
value = [1, 1]

Année de construction <= 1968.5
gini = 0.13

samples = 86
value = [80, 6]

Surface Thermique du Lot <= 93.25
gini = 0.051

samples = 77
value = [75, 2]

Surface Thermique du Lot <= 113.0
gini = 0.094

samples = 61
value = [58, 3]

Surface Thermique du Lot <= 129.0
gini = 0.278
samples = 6

value = [5, 1]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 79.0
gini = 0.459

samples = 14
value = [9, 5]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 90.345
gini = 0.32

samples = 5
value = [1, 4]

Année de construction <= 1979.5
gini = 0.444
samples = 9

value = [6, 3]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 78.5
gini = 0.375
samples = 4

value = [1, 3]

Surface Thermique du Lot <= 91.0
gini = 0.375
samples = 8

value = [6, 2]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 95.275
gini = 0.494
samples = 9

value = [4, 5]

Surface Thermique du Lot <= 99.8
gini = 0.444
samples = 9

value = [6, 3]

gini = 0.0
samples = 4

value = [4, 0]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.375
samples = 4

value = [1, 3]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 2

value = [0, 2]

Année de construction <= 1977.5
gini = 0.375
samples = 4

value = [1, 3]

Année de construction <= 1982.0
gini = 0.5

samples = 2
value = [1, 1]

Année de construction <= 1982.5
gini = 0.245
samples = 7

value = [6, 1]

Surface Thermique du Lot <= 84.23
gini = 0.127

samples = 44
value = [41, 3]

gini = 0.0
samples = 22

value = [22, 0]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 7

value = [7, 0]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 38

value = [38, 0]

Année de construction <= 1969.5
gini = 0.093

samples = 163
value = [155, 8]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 5

value = [5, 0]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 127.5
gini = 0.112

samples = 67
value = [63, 4]

Surface Thermique du Lot <= 71.735
gini = 0.48

samples = 15
value = [9, 6]

gini = 0.0
samples = 6

value = [6, 0]

Année de construction <= 1977.5
gini = 0.278
samples = 6

value = [1, 5]

Surface Thermique du Lot <= 95.69
gini = 0.496

samples = 11
value = [6, 5]

Surface Thermique du Lot <= 80.255
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 6

value = [0, 6]

Surface Thermique du Lot <= 87.785
gini = 0.486

samples = 12
value = [7, 5]

Surface Thermique du Lot <= 94.845
gini = 0.463

samples = 11
value = [4, 7]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.444
samples = 3

value = [2, 1]

Année de construction <= 1981.5
gini = 0.355

samples = 13
value = [10, 3]

Surface Thermique du Lot <= 99.25
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 2

value = [2, 0]

gini = 0.375
samples = 4

value = [3, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 148.175
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 4

value = [0, 4]

Surface Thermique du Lot <= 152.43
gini = 0.32

samples = 5
value = [1, 4]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 158.0
gini = 0.278
samples = 6

value = [1, 5]

Surface Thermique du Lot <= 144.0
gini = 0.346
samples = 9

value = [7, 2]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 85.25
gini = 0.087

samples = 66
value = [63, 3]

Année de construction <= 1953.0
gini = 0.444
samples = 3

value = [2, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 3

value = [3, 0]

Surface Thermique du Lot <= 73.005
gini = 0.198
samples = 9

value = [8, 1]

gini = 0.0
samples = 13

value = [13, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 3

value = [3, 0]

Année de construction <= 1959.5
gini = 0.076

samples = 201
value = [193, 8]

Année de construction <= 1959.0
gini = 0.278
samples = 6

value = [5, 1]

gini = 0.0
samples = 19

value = [19, 0]

Surface Thermique du Lot <= 86.89
gini = 0.136

samples = 68
value = [63, 5]

gini = 0.0
samples = 6

value = [6, 0]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 1978.5
gini = 0.408

samples = 21
value = [15, 6]

Surface Thermique du Lot <= 90.845
gini = 0.484

samples = 17
value = [7, 10]

Surface Thermique du Lot <= 82.5
gini = 0.219
samples = 8

value = [1, 7]

Surface Thermique du Lot <= 93.865
gini = 0.499

samples = 23
value = [11, 12]

Année de construction <= 1977.0
gini = 0.375
samples = 4

value = [3, 1]

gini = 0.0
samples = 3

value = [3, 0]

gini = 0.0
samples = 3

value = [0, 3]

Année de construction <= 1983.5
gini = 0.43

samples = 16
value = [11, 5]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 108.5
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 2

value = [2, 0]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 4

value = [4, 0]

Surface Thermique du Lot <= 88.5
gini = 0.444
samples = 3

value = [2, 1]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.375
samples = 4

value = [1, 3]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

Année de construction <= 1984.0
gini = 0.32

samples = 5
value = [4, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 145.675
gini = 0.444
samples = 3

value = [1, 2]

Surface Thermique du Lot <= 149.5
gini = 0.198
samples = 9

value = [1, 8]

Surface Thermique du Lot <= 155.635
gini = 0.469
samples = 8

value = [3, 5]

Année de construction <= 1984.0
gini = 0.42

samples = 10
value = [7, 3]

gini = 0.0
samples = 2

value = [0, 2]

Année de construction <= 1977.5
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 2

value = [2, 0]

Année de construction <= 1989.5
gini = 0.444
samples = 3

value = [2, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 6

value = [6, 0]

Année de construction <= 1993.5
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 7

value = [7, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 95.5
gini = 0.109

samples = 69
value = [65, 4]

gini = 0.0
samples = 26

value = [26, 0]

gini = 0.0
samples = 11

value = [11, 0]

Surface Thermique du Lot <= 122.365
gini = 0.375
samples = 4

value = [3, 1]

Surface Thermique du Lot <= 77.5
gini = 0.087

samples = 22
value = [21, 1]

Surface Thermique du Lot <= 96.8
gini = 0.375
samples = 4

value = [3, 1]

Surface Thermique du Lot <= 119.92
gini = 0.083

samples = 207
value = [198, 9]

gini = 0.0
samples = 27

value = [27, 0]

gini = 0.5
samples = 2

value = [1, 1]

Surface Thermique du Lot <= 86.39
gini = 0.108

samples = 87
value = [82, 5]

Surface Thermique du Lot <= 112.13
gini = 0.245
samples = 7

value = [6, 1]

gini = 0.0
samples = 10

value = [10, 0]

Surface Thermique du Lot <= 89.1
gini = 0.488

samples = 38
value = [22, 16]

Année de construction <= 1982.5
gini = 0.475

samples = 31
value = [12, 19]

Année de construction <= 1979.5
gini = 0.245
samples = 7

value = [6, 1]

Surface Thermique du Lot <= 97.715
gini = 0.488

samples = 19
value = [11, 8]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 107.58
gini = 0.5

samples = 4
value = [2, 2]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 105.95
gini = 0.5

samples = 4
value = [2, 2]

Surface Thermique du Lot <= 78.35
gini = 0.5

samples = 2
value = [1, 1]

Surface Thermique du Lot <= 86.35
gini = 0.245
samples = 7

value = [6, 1]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 1

value = [1, 0]

Année de construction <= 1982.5
gini = 0.444
samples = 6

value = [2, 4]

gini = 0.5
samples = 2

value = [1, 1]

Année de construction <= 1977.5
gini = 0.444
samples = 3

value = [1, 2]

Année de construction <= 1981.0
gini = 0.278
samples = 6

value = [5, 1]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 4

value = [4, 0]

Année de construction <= 1982.5
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 3

value = [0, 3]

gini = 0.5
samples = 2

value = [1, 1]

Surface Thermique du Lot <= 143.5
gini = 0.5

samples = 4
value = [2, 2]

gini = 0.0
samples = 3

value = [3, 0]

Surface Thermique du Lot <= 154.93
gini = 0.36

samples = 17
value = [4, 13]

Surface Thermique du Lot <= 155.69
gini = 0.486

samples = 12
value = [7, 5]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 165.5
gini = 0.5

samples = 4
value = [2, 2]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.5
samples = 2

value = [1, 1]

Surface Thermique du Lot <= 119.5
gini = 0.32

samples = 5
value = [4, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 6

value = [6, 0]

Surface Thermique du Lot <= 124.245
gini = 0.245
samples = 7

value = [6, 1]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 1994.5
gini = 0.198
samples = 9

value = [8, 1]

Année de construction <= 2000.5
gini = 0.444
samples = 3

value = [2, 1]

gini = 0.0
samples = 3

value = [0, 3]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 3

value = [3, 0]

Surface Thermique du Lot <= 96.45
gini = 0.081

samples = 95
value = [91, 4]

gini = 0.0
samples = 34

value = [34, 0]

gini = 0.0
samples = 2

value = [0, 2]

Année de construction <= 1955.5
gini = 0.124

samples = 15
value = [14, 1]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 94.8
gini = 0.142

samples = 26
value = [24, 2]

Surface Thermique du Lot <= 120.5
gini = 0.074

samples = 234
value = [225, 9]

Surface Thermique du Lot <= 72.5
gini = 0.126

samples = 89
value = [83, 6]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 113.98
gini = 0.111

samples = 17
value = [16, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.5
samples = 2

value = [1, 1]

Année de construction <= 1981.5
gini = 0.5

samples = 69
value = [34, 35]

Surface Thermique du Lot <= 97.06
gini = 0.453

samples = 26
value = [17, 9]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 3

value = [0, 3]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 4

value = [4, 0]

Surface Thermique du Lot <= 107.13
gini = 0.444
samples = 6

value = [2, 4]

Surface Thermique du Lot <= 105.105
gini = 0.444
samples = 6

value = [4, 2]

Surface Thermique du Lot <= 82.45
gini = 0.346
samples = 9

value = [7, 2]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 4

value = [4, 0]

Surface Thermique du Lot <= 100.07
gini = 0.444
samples = 3

value = [2, 1]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 111.0
gini = 0.469
samples = 8

value = [3, 5]

Année de construction <= 1978.5
gini = 0.444
samples = 9

value = [6, 3]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 1

value = [1, 0]

Année de construction <= 1980.0
gini = 0.444
samples = 3

value = [2, 1]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 134.345
gini = 0.5

samples = 2
value = [1, 1]

Année de construction <= 1977.5
gini = 0.278
samples = 6

value = [5, 1]

Surface Thermique du Lot <= 135.5
gini = 0.444
samples = 3

value = [1, 2]

Surface Thermique du Lot <= 139.0
gini = 0.32

samples = 5
value = [1, 4]

gini = 0.0
samples = 6

value = [0, 6]

Surface Thermique du Lot <= 150.5
gini = 0.408
samples = 7

value = [5, 2]

Année de construction <= 1978.5
gini = 0.471

samples = 29
value = [11, 18]

gini = 0.0
samples = 4

value = [4, 0]

Année de construction <= 1976.5
gini = 0.48

samples = 5
value = [2, 3]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 3

value = [3, 0]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.32
samples = 5

value = [4, 1]

Surface Thermique du Lot <= 113.58
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 120.5
gini = 0.444
samples = 6

value = [4, 2]

Surface Thermique du Lot <= 123.245
gini = 0.142

samples = 13
value = [12, 1]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 1989.5
gini = 0.444
samples = 3

value = [2, 1]

gini = 0.0
samples = 2

value = [2, 0]

gini = 0.5
samples = 2

value = [1, 1]

Surface Thermique du Lot <= 120.69
gini = 0.32

samples = 10
value = [8, 2]

Surface Thermique du Lot <= 124.25
gini = 0.444
samples = 6

value = [2, 4]

gini = 0.0
samples = 4

value = [4, 0]

Surface Thermique du Lot <= 163.0
gini = 0.375
samples = 4

value = [3, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

Année de construction <= 1955.5
gini = 0.06

samples = 129
value = [125, 4]

Surface Thermique du Lot <= 118.5
gini = 0.291

samples = 17
value = [14, 3]

Surface Thermique du Lot <= 63.0
gini = 0.198

samples = 27
value = [24, 3]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 1973.5
gini = 0.089

samples = 323
value = [308, 15]

gini = 0.0
samples = 3

value = [3, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 19

value = [19, 0]

Surface Thermique du Lot <= 107.08
gini = 0.198

samples = 18
value = [16, 2]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 174.0
gini = 0.444
samples = 3

value = [2, 1]

Surface Thermique du Lot <= 96.5
gini = 0.497

samples = 95
value = [51, 44]

Année de construction <= 1978.5
gini = 0.375
samples = 4

value = [1, 3]

Surface Thermique du Lot <= 106.0
gini = 0.278
samples = 6

value = [5, 1]

Année de construction <= 1982.5
gini = 0.5

samples = 12
value = [6, 6]

Surface Thermique du Lot <= 91.9
gini = 0.463

samples = 11
value = [7, 4]

Surface Thermique du Lot <= 98.65
gini = 0.245
samples = 7

value = [6, 1]

Surface Thermique du Lot <= 112.5
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 109.7
gini = 0.444
samples = 9

value = [3, 6]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.444
samples = 3

value = [1, 2]

gini = 0.444
samples = 3

value = [1, 2]

Surface Thermique du Lot <= 130.315
gini = 0.496

samples = 11
value = [6, 5]

Année de construction <= 1977.5
gini = 0.375
samples = 4

value = [3, 1]

Année de construction <= 1980.0
gini = 0.375
samples = 4

value = [1, 3]

Année de construction <= 1981.5
gini = 0.444
samples = 9

value = [6, 3]

Année de construction <= 1979.0
gini = 0.165

samples = 11
value = [1, 10]

gini = 0.0
samples = 1

value = [1, 0]

Année de construction <= 1976.5
gini = 0.494

samples = 36
value = [16, 20]

Surface Thermique du Lot <= 164.835
gini = 0.444
samples = 9

value = [6, 3]

gini = 0.0
samples = 4

value = [4, 0]

Surface Thermique du Lot <= 66.5
gini = 0.375
samples = 4

value = [3, 1]

gini = 0.0
samples = 2

value = [2, 0]

Année de construction <= 1988.5
gini = 0.278
samples = 6

value = [5, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 116.5
gini = 0.32

samples = 5
value = [1, 4]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 121.09
gini = 0.266

samples = 19
value = [16, 3]

Surface Thermique du Lot <= 129.5
gini = 0.5

samples = 4
value = [2, 2]

gini = 0.0
samples = 3

value = [0, 3]

Surface Thermique du Lot <= 109.635
gini = 0.375
samples = 4

value = [3, 1]

gini = 0.0
samples = 6

value = [6, 0]

Année de construction <= 1999.0
gini = 0.469

samples = 16
value = [10, 6]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 157.5
gini = 0.219
samples = 8

value = [7, 1]

Surface Thermique du Lot <= 182.03
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.5
samples = 2

value = [1, 1]

Surface Thermique du Lot <= 115.295
gini = 0.091

samples = 146
value = [139, 7]

Surface Thermique du Lot <= 100.5
gini = 0.285

samples = 29
value = [24, 5]

gini = 0.0
samples = 31

value = [31, 0]

Surface Thermique du Lot <= 71.305
gini = 0.094

samples = 324
value = [308, 16]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 91.19
gini = 0.375
samples = 4

value = [3, 1]

Surface Thermique du Lot <= 106.5
gini = 0.102

samples = 37
value = [35, 2]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 2

value = [2, 0]

Année de construction <= 1971.0
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 1974.5
gini = 0.32

samples = 5
value = [4, 1]

gini = 0.0
samples = 3

value = [3, 0]

Surface Thermique du Lot <= 102.74
gini = 0.499

samples = 99
value = [52, 47]

gini = 0.0
samples = 7

value = [7, 0]

Année de construction <= 1978.5
gini = 0.475

samples = 18
value = [11, 7]

gini = 0.0
samples = 3

value = [0, 3]

gini = 0.0
samples = 2

value = [2, 0]

gini = 0.0
samples = 3

value = [3, 0]

Surface Thermique du Lot <= 93.9
gini = 0.401

samples = 18
value = [13, 5]

gini = 0.0
samples = 3

value = [0, 3]

Année de construction <= 1978.5
gini = 0.32

samples = 5
value = [1, 4]

Année de construction <= 1983.5
gini = 0.48

samples = 10
value = [4, 6]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 3

value = [0, 3]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 116.35
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

Année de construction <= 1980.0
gini = 0.444
samples = 6

value = [2, 4]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 131.5
gini = 0.48

samples = 15
value = [9, 6]

Surface Thermique du Lot <= 134.845
gini = 0.497

samples = 13
value = [7, 6]

Année de construction <= 1984.0
gini = 0.278

samples = 12
value = [2, 10]

gini = 0.0
samples = 4

value = [4, 0]

Surface Thermique du Lot <= 161.1
gini = 0.5

samples = 45
value = [22, 23]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 2

value = [2, 0]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 65.5
gini = 0.219
samples = 8

value = [7, 1]

Surface Thermique du Lot <= 94.5
gini = 0.219
samples = 8

value = [7, 1]

gini = 0.0
samples = 4

value = [4, 0]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 3

value = [3, 0]

Année de construction <= 1997.5
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 2

value = [2, 0]

gini = 0.375
samples = 4

value = [3, 1]

Année de construction <= 1989.5
gini = 0.444
samples = 6

value = [2, 4]

Surface Thermique du Lot <= 128.5
gini = 0.34

samples = 23
value = [18, 5]

Année de construction <= 2000.5
gini = 0.49

samples = 7
value = [3, 4]

Surface Thermique du Lot <= 120.1
gini = 0.397

samples = 22
value = [16, 6]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 5

value = [5, 0]

Surface Thermique du Lot <= 145.51
gini = 0.346
samples = 9

value = [7, 2]

Année de construction <= 1993.0
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 2004.0
gini = 0.444
samples = 3

value = [2, 1]

Année de construction <= 1956.5
gini = 0.128

samples = 175
value = [163, 12]

Surface Thermique du Lot <= 70.67
gini = 0.086

samples = 355
value = [339, 16]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 1971.5
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.5
samples = 2

value = [1, 1]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 91.69
gini = 0.136

samples = 41
value = [38, 3]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 3

value = [3, 0]

Année de construction <= 1961.0
gini = 0.444
samples = 3

value = [1, 2]

Année de construction <= 1969.0
gini = 0.48

samples = 5
value = [3, 2]

gini = 0.0
samples = 9

value = [9, 0]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 166.5
gini = 0.444
samples = 6

value = [4, 2]

gini = 0.0
samples = 2

value = [2, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 2

value = [2, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 67.235
gini = 0.497

samples = 102
value = [55, 47]

Surface Thermique du Lot <= 104.8
gini = 0.403

samples = 25
value = [18, 7]

Surface Thermique du Lot <= 97.94
gini = 0.48

samples = 5
value = [2, 3]

gini = 0.0
samples = 4

value = [0, 4]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 1986.5
gini = 0.363

samples = 21
value = [16, 5]

Surface Thermique du Lot <= 111.145
gini = 0.219
samples = 8

value = [1, 7]

Année de construction <= 1985.0
gini = 0.444

samples = 12
value = [4, 8]

gini = 0.0
samples = 2

value = [2, 0]

Année de construction <= 1981.5
gini = 0.375
samples = 4

value = [1, 3]

Année de construction <= 1980.5
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.0
samples = 1

value = [1, 0]

Année de construction <= 1977.0
gini = 0.49

samples = 7
value = [3, 4]

gini = 0.0
samples = 3

value = [3, 0]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 7

value = [7, 0]

Surface Thermique du Lot <= 122.93
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 2

value = [2, 0]

Année de construction <= 1976.5
gini = 0.457

samples = 17
value = [11, 6]

Surface Thermique du Lot <= 136.8
gini = 0.461

samples = 25
value = [9, 16]

Surface Thermique du Lot <= 142.65
gini = 0.498

samples = 49
value = [26, 23]

Surface Thermique du Lot <= 31.33
gini = 0.444
samples = 3

value = [2, 1]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 5

value = [5, 0]

Surface Thermique du Lot <= 60.445
gini = 0.42

samples = 10
value = [7, 3]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 4

value = [4, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 95.62
gini = 0.153

samples = 12
value = [11, 1]

gini = 0.0
samples = 8

value = [8, 0]

gini = 0.0
samples = 2

value = [2, 0]

Année de construction <= 1990.5
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.0
samples = 3

value = [0, 3]

gini = 0.0
samples = 1

value = [1, 0]

Année de construction <= 1993.5
gini = 0.32

samples = 5
value = [4, 1]

gini = 0.0
samples = 8

value = [8, 0]

Année de construction <= 1994.0
gini = 0.5

samples = 2
value = [1, 1]

Surface Thermique du Lot <= 104.65
gini = 0.278
samples = 6

value = [5, 1]

gini = 0.0
samples = 8

value = [8, 0]

Surface Thermique du Lot <= 118.035
gini = 0.428

samples = 29
value = [20, 9]

gini = 0.0
samples = 6

value = [0, 6]

Surface Thermique du Lot <= 111.0
gini = 0.452

samples = 29
value = [19, 10]

Surface Thermique du Lot <= 140.15
gini = 0.5

samples = 2
value = [1, 1]

Surface Thermique du Lot <= 141.01
gini = 0.245

samples = 14
value = [12, 2]

gini = 0.0
samples = 2

value = [2, 0]

Année de construction <= 1998.5
gini = 0.5

samples = 4
value = [2, 2]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 132.09
gini = 0.5

samples = 4
value = [2, 2]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 1957.5
gini = 0.1

samples = 530
value = [502, 28]

Année de construction <= 1964.0
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.0
samples = 4

value = [4, 0]

Année de construction <= 1971.0
gini = 0.375
samples = 4

value = [3, 1]

Surface Thermique du Lot <= 119.355
gini = 0.206

samples = 43
value = [38, 5]

gini = 0.0
samples = 10

value = [10, 0]

Surface Thermique du Lot <= 184.5
gini = 0.444
samples = 6

value = [4, 2]

Surface Thermique du Lot <= 177.0
gini = 0.245

samples = 14
value = [12, 2]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 164.525
gini = 0.375
samples = 8

value = [6, 2]

gini = 0.0
samples = 3

value = [0, 3]

Surface Thermique du Lot <= 192.58
gini = 0.444
samples = 3

value = [2, 1]

Année de construction <= 1977.5
gini = 0.444
samples = 3

value = [2, 1]

gini = 0.0
samples = 4

value = [0, 4]

gini = 0.0
samples = 2

value = [2, 0]

Année de construction <= 1984.0
gini = 0.5

samples = 2
value = [1, 1]

Surface Thermique du Lot <= 103.7
gini = 0.489

samples = 127
value = [73, 54]

Surface Thermique du Lot <= 100.5
gini = 0.346
samples = 9

value = [2, 7]

gini = 0.0
samples = 4

value = [4, 0]

Surface Thermique du Lot <= 74.965
gini = 0.397

samples = 22
value = [16, 6]

Année de construction <= 1981.0
gini = 0.375

samples = 20
value = [5, 15]

Année de construction <= 1979.0
gini = 0.5

samples = 6
value = [3, 3]

Surface Thermique du Lot <= 117.85
gini = 0.5

samples = 4
value = [2, 2]

gini = 0.0
samples = 7

value = [7, 0]

Année de construction <= 1982.5
gini = 0.48

samples = 10
value = [6, 4]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 124.9
gini = 0.444
samples = 3

value = [1, 2]

Année de construction <= 1979.0
gini = 0.198
samples = 9

value = [8, 1]

gini = 0.0
samples = 7

value = [0, 7]

gini = 0.5
samples = 2

value = [1, 1]

Surface Thermique du Lot <= 129.5
gini = 0.432

samples = 19
value = [13, 6]

Surface Thermique du Lot <= 140.935
gini = 0.499

samples = 74
value = [35, 39]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 3

value = [0, 3]

Année de construction <= 1989.5
gini = 0.48

samples = 5
value = [2, 3]

Surface Thermique du Lot <= 57.91
gini = 0.32

samples = 15
value = [12, 3]

gini = 0.0
samples = 5

value = [5, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 82.8
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 22

value = [22, 0]

Surface Thermique du Lot <= 89.775
gini = 0.32

samples = 5
value = [4, 1]

Année de construction <= 1991.5
gini = 0.444
samples = 3

value = [1, 2]

Année de construction <= 1989.5
gini = 0.095

samples = 20
value = [19, 1]

Année de construction <= 1989.5
gini = 0.48

samples = 5
value = [3, 2]

Année de construction <= 1990.0
gini = 0.375
samples = 4

value = [1, 3]

Surface Thermique du Lot <= 102.25
gini = 0.142

samples = 13
value = [12, 1]

Surface Thermique du Lot <= 104.1
gini = 0.375
samples = 8

value = [6, 2]

Surface Thermique du Lot <= 112.08
gini = 0.368

samples = 37
value = [28, 9]

Année de construction <= 1992.5
gini = 0.496

samples = 35
value = [19, 16]

gini = 0.0
samples = 8

value = [8, 0]

Année de construction <= 1991.5
gini = 0.305

samples = 16
value = [13, 3]

Surface Thermique du Lot <= 178.53
gini = 0.444
samples = 6

value = [4, 2]

gini = 0.0
samples = 3

value = [3, 0]

Surface Thermique du Lot <= 123.735
gini = 0.48

samples = 5
value = [3, 2]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 6

value = [6, 0]

Année de construction <= 1971.5
gini = 0.5

samples = 2
value = [1, 1]

Surface Thermique du Lot <= 130.45
gini = 0.106

samples = 533
value = [503, 30]

gini = 0.0
samples = 42

value = [42, 0]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 1969.0
gini = 0.219
samples = 8

value = [7, 1]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 120.4
gini = 0.171

samples = 53
value = [48, 5]

gini = 0.32
samples = 5

value = [4, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 2

value = [2, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 1967.0
gini = 0.32

samples = 20
value = [16, 4]

Surface Thermique du Lot <= 162.925
gini = 0.444
samples = 9

value = [6, 3]

Année de construction <= 1974.5
gini = 0.444
samples = 6

value = [2, 4]

Année de construction <= 1979.0
gini = 0.408
samples = 7

value = [2, 5]

Surface Thermique du Lot <= 55.5
gini = 0.375
samples = 4

value = [3, 1]

Année de construction <= 1984.5
gini = 0.495

samples = 136
value = [75, 61]

Surface Thermique du Lot <= 70.74
gini = 0.355

samples = 26
value = [20, 6]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 113.25
gini = 0.426

samples = 26
value = [8, 18]

gini = 0.0
samples = 9

value = [9, 0]

Année de construction <= 1982.5
gini = 0.298

samples = 11
value = [9, 2]

Surface Thermique du Lot <= 120.05
gini = 0.5

samples = 12
value = [6, 6]

Année de construction <= 1977.5
gini = 0.375

samples = 12
value = [9, 3]

Année de construction <= 1981.5
gini = 0.198
samples = 9

value = [1, 8]

Surface Thermique du Lot <= 132.25
gini = 0.499

samples = 93
value = [48, 45]

gini = 0.0
samples = 7

value = [0, 7]

Surface Thermique du Lot <= 129.435
gini = 0.375
samples = 4

value = [1, 3]

gini = 0.0
samples = 2

value = [2, 0]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 40.9
gini = 0.42

samples = 20
value = [14, 6]

gini = 0.0
samples = 2

value = [0, 2]

Année de construction <= 1998.5
gini = 0.278
samples = 6

value = [5, 1]

gini = 0.0
samples = 7

value = [7, 0]

Surface Thermique du Lot <= 81.5
gini = 0.444
samples = 3

value = [2, 1]

gini = 0.0
samples = 11

value = [11, 0]

Année de construction <= 1991.5
gini = 0.071

samples = 27
value = [26, 1]

Surface Thermique du Lot <= 93.52
gini = 0.227

samples = 23
value = [20, 3]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 100.16
gini = 0.494
samples = 9

value = [4, 5]

Surface Thermique du Lot <= 103.69
gini = 0.245

samples = 21
value = [18, 3]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

Année de construction <= 1990.5
gini = 0.453

samples = 72
value = [47, 25]

Année de construction <= 1990.5
gini = 0.219

samples = 24
value = [21, 3]

gini = 0.0
samples = 6

value = [0, 6]

Surface Thermique du Lot <= 187.5
gini = 0.346
samples = 9

value = [7, 2]

gini = 0.0
samples = 3

value = [0, 3]

Surface Thermique du Lot <= 143.0
gini = 0.49

samples = 7
value = [3, 4]

Surface Thermique du Lot <= 87.385
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 2

value = [0, 2]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 54.5
gini = 0.219
samples = 8

value = [7, 1]

Surface Thermique du Lot <= 131.985
gini = 0.099

samples = 575
value = [545, 30]

Surface Thermique du Lot <= 139.7
gini = 0.346
samples = 9

value = [7, 2]

gini = 0.0
samples = 11

value = [11, 0]

Surface Thermique du Lot <= 86.165
gini = 0.198

samples = 54
value = [48, 6]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 151.455
gini = 0.278
samples = 6

value = [5, 1]

Surface Thermique du Lot <= 161.24
gini = 0.444
samples = 3

value = [2, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 6

value = [6, 0]

Année de construction <= 1957.5
gini = 0.363

samples = 21
value = [16, 5]

Surface Thermique du Lot <= 183.5
gini = 0.498

samples = 15
value = [8, 7]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 43.61
gini = 0.496

samples = 11
value = [5, 6]

gini = 0.0
samples = 2

value = [0, 2]

Année de construction <= 1985.5
gini = 0.485

samples = 162
value = [95, 67]

Année de construction <= 1977.5
gini = 0.444

samples = 27
value = [9, 18]

Année de construction <= 1978.5
gini = 0.18

samples = 20
value = [18, 2]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 121.88
gini = 0.469

samples = 24
value = [15, 9]

Surface Thermique du Lot <= 128.85
gini = 0.499

samples = 102
value = [49, 53]

Surface Thermique du Lot <= 127.435
gini = 0.165

samples = 11
value = [1, 10]

Année de construction <= 1986.5
gini = 0.444
samples = 3

value = [2, 1]

Année de construction <= 1994.0
gini = 0.463

samples = 22
value = [14, 8]

Année de construction <= 1999.5
gini = 0.142

samples = 13
value = [12, 1]

Année de construction <= 1988.5
gini = 0.133

samples = 14
value = [13, 1]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 92.8
gini = 0.147

samples = 50
value = [46, 4]

gini = 0.0
samples = 24

value = [24, 0]

Surface Thermique du Lot <= 99.68
gini = 0.48

samples = 10
value = [4, 6]

gini = 0.0
samples = 4

value = [4, 0]

Année de construction <= 2002.0
gini = 0.298

samples = 22
value = [18, 4]

gini = 0.0
samples = 8

value = [8, 0]

gini = 0.0
samples = 4

value = [0, 4]

Surface Thermique du Lot <= 121.5
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 176.0
gini = 0.5

samples = 2
value = [1, 1]

Surface Thermique du Lot <= 133.815
gini = 0.413

samples = 96
value = [68, 28]

Surface Thermique du Lot <= 175.635
gini = 0.498

samples = 15
value = [7, 8]

Surface Thermique du Lot <= 122.235
gini = 0.42

samples = 10
value = [3, 7]

gini = 0.0
samples = 2

value = [2, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 87.885
gini = 0.375
samples = 4

value = [1, 3]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 2

value = [2, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 10

value = [10, 0]

Année de construction <= 1967.0
gini = 0.346
samples = 9

value = [7, 2]

Surface Thermique du Lot <= 139.2
gini = 0.104

samples = 584
value = [552, 32]

gini = 0.0
samples = 20

value = [20, 0]

Surface Thermique du Lot <= 81.0
gini = 0.168

samples = 65
value = [59, 6]

Surface Thermique du Lot <= 143.8
gini = 0.5

samples = 2
value = [1, 1]

Surface Thermique du Lot <= 152.0
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 2

value = [2, 0]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 1974.5
gini = 0.219
samples = 8

value = [7, 1]

Année de construction <= 1969.5
gini = 0.5

samples = 4
value = [2, 2]

Surface Thermique du Lot <= 168.9
gini = 0.302

samples = 27
value = [22, 5]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 196.0
gini = 0.484

samples = 17
value = [10, 7]

Année de construction <= 1986.0
gini = 0.473

samples = 13
value = [5, 8]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 109.2
gini = 0.495

samples = 189
value = [104, 85]

Année de construction <= 1985.5
gini = 0.245

samples = 21
value = [18, 3]

Surface Thermique du Lot <= 125.3
gini = 0.5

samples = 126
value = [64, 62]

Surface Thermique du Lot <= 143.57
gini = 0.337

samples = 14
value = [3, 11]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

Année de construction <= 1995.5
gini = 0.382

samples = 35
value = [26, 9]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 83.73
gini = 0.305

samples = 16
value = [13, 3]

Année de construction <= 1992.5
gini = 0.102

samples = 74
value = [70, 4]

Année de construction <= 1991.5
gini = 0.49

samples = 14
value = [8, 6]

Surface Thermique du Lot <= 105.47
gini = 0.231

samples = 30
value = [26, 4]

Surface Thermique du Lot <= 120.1
gini = 0.245
samples = 7

value = [1, 6]

Surface Thermique du Lot <= 166.0
gini = 0.375
samples = 4

value = [3, 1]

Surface Thermique du Lot <= 168.69
gini = 0.438

samples = 111
value = [75, 36]

Surface Thermique du Lot <= 164.25
gini = 0.486

samples = 12
value = [5, 7]

Surface Thermique du Lot <= 46.015
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 3

value = [0, 3]

gini = 0.0
samples = 2

value = [2, 0]

Surface Thermique du Lot <= 97.0
gini = 0.48

samples = 5
value = [2, 3]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 25.5
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 5

value = [5, 0]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 43.695
gini = 0.444
samples = 3

value = [2, 1]

Année de construction <= 1963.5
gini = 0.188

samples = 19
value = [17, 2]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 140.25
gini = 0.1

samples = 604
value = [572, 32]

Surface Thermique du Lot <= 140.3
gini = 0.187

samples = 67
value = [60, 7]

Année de construction <= 1954.0
gini = 0.375
samples = 4

value = [3, 1]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 13

value = [13, 0]

Année de construction <= 1973.5
gini = 0.346
samples = 9

value = [7, 2]

Surface Thermique du Lot <= 162.74
gini = 0.35

samples = 31
value = [24, 7]

Surface Thermique du Lot <= 160.925
gini = 0.465

samples = 19
value = [12, 7]

Surface Thermique du Lot <= 60.56
gini = 0.498

samples = 15
value = [7, 8]

gini = 0.0
samples = 7

value = [0, 7]

Surface Thermique du Lot <= 114.6
gini = 0.487

samples = 210
value = [122, 88]

Année de construction <= 1985.5
gini = 0.499

samples = 140
value = [67, 73]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 17.88
gini = 0.5

samples = 2
value = [1, 1]

Surface Thermique du Lot <= 78.775
gini = 0.401

samples = 36
value = [26, 10]

gini = 0.0
samples = 1

value = [0, 1]

Surface Thermique du Lot <= 84.575
gini = 0.143

samples = 90
value = [83, 7]

Surface Thermique du Lot <= 101.2
gini = 0.351

samples = 44
value = [34, 10]

Surface Thermique du Lot <= 138.0
gini = 0.463

samples = 11
value = [4, 7]

Année de construction <= 2002.5
gini = 0.455

samples = 123
value = [80, 43]

Surface Thermique du Lot <= 48.16
gini = 0.32

samples = 5
value = [1, 4]

Surface Thermique du Lot <= 84.225
gini = 0.49

samples = 7
value = [4, 3]

gini = 0.0
samples = 7

value = [0, 7]

Surface Thermique du Lot <= 121.285
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 3

value = [0, 3]

gini = 0.0
samples = 1

value = [1, 0]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 137.275
gini = 0.444
samples = 3

value = [1, 2]

gini = 0.0
samples = 1

value = [0, 1]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 28.5
gini = 0.245
samples = 7

value = [6, 1]

Année de construction <= 1972.0
gini = 0.48

samples = 5
value = [2, 3]

Surface Thermique du Lot <= 55.25
gini = 0.255

samples = 20
value = [17, 3]

Année de construction <= 1974.5
gini = 0.109

samples = 671
value = [632, 39]

Année de construction <= 1960.0
gini = 0.48

samples = 5
value = [3, 2]

Année de construction <= 1972.5
gini = 0.165

samples = 22
value = [20, 2]

gini = 0.0
samples = 8

value = [8, 0]

Année de construction <= 1973.5
gini = 0.403

samples = 50
value = [36, 14]

Surface Thermique du Lot <= 62.97
gini = 0.434

samples = 22
value = [7, 15]

Surface Thermique du Lot <= 119.5
gini = 0.497

samples = 350
value = [189, 161]

Surface Thermique du Lot <= 169.0
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 6

value = [0, 6]

gini = 0.0
samples = 3

value = [3, 0]

gini = 0.0
samples = 1

value = [0, 1]

Année de construction <= 1997.0
gini = 0.375
samples = 4

value = [1, 3]

gini = 0.0
samples = 1

value = [1, 0]

Année de construction <= 2004.0
gini = 0.418

samples = 37
value = [26, 11]

Surface Thermique du Lot <= 99.28
gini = 0.222

samples = 134
value = [117, 17]

Année de construction <= 1988.5
gini = 0.468

samples = 134
value = [84, 50]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 76.645
gini = 0.486

samples = 12
value = [5, 7]

Surface Thermique du Lot <= 118.5
gini = 0.198
samples = 9

value = [1, 8]

gini = 0.0
samples = 5

value = [5, 0]

gini = 0.5
samples = 2

value = [1, 1]

Surface Thermique du Lot <= 141.89
gini = 0.375
samples = 4

value = [1, 3]

gini = 0.0
samples = 9

value = [0, 9]

gini = 0.0
samples = 2

value = [2, 0]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 133.19
gini = 0.32

samples = 5
value = [1, 4]

gini = 0.0
samples = 1

value = [1, 0]

Surface Thermique du Lot <= 108.86
gini = 0.5

samples = 2
value = [1, 1]

gini = 0.0
samples = 12

value = [0, 12]

gini = 0.0
samples = 2

value = [0, 2]

Surface Thermique du Lot <= 36.45
gini = 0.444

samples = 12
value = [8, 4]

Surface Thermique du Lot <= 55.75
gini = 0.114

samples = 691
value = [649, 42]

Année de construction <= 1963.0
gini = 0.252

samples = 27
value = [23, 4]

gini = 0.0
samples = 2

value = [0, 2]

Année de construction <= 1954.5
gini = 0.366

samples = 58
value = [44, 14]

Surface Thermique du Lot <= 66.21
gini = 0.499

samples = 372
value = [196, 176]

Année de construction <= 1977.5
gini = 0.219
samples = 8

value = [1, 7]

Surface Thermique du Lot <= 176.0
gini = 0.375
samples = 4

value = [3, 1]

gini = 0.0
samples = 5

value = [5, 0]

gini = 0.0
samples = 8

value = [0, 8]

Surface Thermique du Lot <= 20.64
gini = 0.48

samples = 5
value = [2, 3]

Surface Thermique du Lot <= 79.125
gini = 0.274

samples = 171
value = [143, 28]

Surface Thermique du Lot <= 191.77
gini = 0.472

samples = 136
value = [84, 52]

Surface Thermique du Lot <= 98.355
gini = 0.408

samples = 21
value = [6, 15]

Surface Thermique du Lot <= 132.5
gini = 0.245
samples = 7

value = [6, 1]

Surface Thermique du Lot <= 144.39
gini = 0.142

samples = 13
value = [1, 12]

Surface Thermique du Lot <= 191.435
gini = 0.5

samples = 4
value = [2, 2]

gini = 0.0
samples = 2

value = [2, 0]

Année de construction <= 2008.5
gini = 0.444
samples = 6

value = [2, 4]

gini = 0.0
samples = 37

value = [0, 37]

Surface Thermique du Lot <= 132.285
gini = 0.133

samples = 14
value = [1, 13]

gini = 0.0
samples = 3

value = [0, 3]

Surface Thermique du Lot <= 21.0
gini = 0.49

samples = 14
value = [8, 6]

Surface Thermique du Lot <= 149.5
gini = 0.12

samples = 718
value = [672, 46]

Surface Thermique du Lot <= 158.85
gini = 0.391

samples = 60
value = [44, 16]

Surface Thermique du Lot <= 166.425
gini = 0.499

samples = 380
value = [197, 183]

Surface Thermique du Lot <= 179.5
gini = 0.198
samples = 9

value = [8, 1]

Année de construction <= 1992.5
gini = 0.26

samples = 13
value = [2, 11]

Surface Thermique du Lot <= 107.38
gini = 0.385

samples = 307
value = [227, 80]

Surface Thermique du Lot <= 123.785
gini = 0.49

samples = 28
value = [12, 16]

Surface Thermique du Lot <= 180.945
gini = 0.291

samples = 17
value = [3, 14]

Surface Thermique du Lot <= 95.13
gini = 0.5

samples = 8
value = [4, 4]

gini = 0.0
samples = 4

value = [4, 0]

gini = 0.0
samples = 5

value = [0, 5]

gini = 0.0
samples = 1

value = [1, 0]

Année de construction <= 2014.5
gini = 0.038

samples = 51
value = [1, 50]

gini = 0.0
samples = 103

value = [0, 103]

Année de construction <= 1954.5
gini = 0.498

samples = 17
value = [8, 9]

Surface Thermique du Lot <= 157.425
gini = 0.147

samples = 778
value = [716, 62]

Surface Thermique du Lot <= 170.8
gini = 0.499

samples = 389
value = [205, 184]

Surface Thermique du Lot <= 29.16
gini = 0.407

samples = 320
value = [229, 91]

Surface Thermique du Lot <= 136.0
gini = 0.444

samples = 45
value = [15, 30]

Surface Thermique du Lot <= 156.875
gini = 0.444

samples = 12
value = [8, 4]

Surface Thermique du Lot <= 59.25
gini = 0.278
samples = 6

value = [1, 5]

Année de construction <= 2015.5
gini = 0.013

samples = 154
value = [1, 153]

Surface Thermique du Lot <= 43.805
gini = 0.163

samples = 795
value = [724, 71]

Année de construction <= 1987.5
gini = 0.475

samples = 709
value = [434, 275]

Année de construction <= 2006.5
gini = 0.481

samples = 57
value = [23, 34]

Surface Thermique du Lot <= 62.47
gini = 0.025

samples = 160
value = [2, 158]

Année de construction <= 1975.5
gini = 0.354

samples = 1504
value = [1158, 346]

Année de construction <= 2009.5
gini = 0.204

samples = 217
value = [25, 192]

Année de construction <= 2005.5
gini = 0.43

samples = 1721
value = [1183, 538]

(d) Représentation graphique de l’arbre de profondeur 27
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Optimiser la profondeur d’un arbre de décision

▶ La stratégie classique est de construire un arbre trop profond T0, en stoppant par
exemple l’algorithme lorsque le nombre minimum d’observations par nœud est
atteint. Puis l’arbre est élagué pour optimiser un critère coût-complexité.

▶ Le critère coût-complexité est défini par

Cα(T) = erreur(T) + α|T|︸︷︷︸
complexity

avec|T| définit la profondeur de l’arbre.
▶ L’idée est de trouver pour chaque α, le sous arbre Tα de T qui minimise Cα(T).
▶ α est appelé complexity parameter et permet d’avoir un unique paramètre à tuner.
▶ En pratique, on sélectionne α par validation croisée.

Figure – Évolution du nombre de noeuds avec α Figure – Évolution de la profondeur avec α
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Exemples d’élagage par validation croisée

Figure – Évolution de l’erreur par validation croisée
5-Fold en fonction de α

Figure – Visualisation de la règle de décision du
meilleur arbre obtenu.

▶ Arbre peu profond et décision sur une seule variable.

▶ Pas de surajustement mais la deuxième variable est inutile. Il serait intéressant de
créer/trouver de nouvelles variables plus complexes/corrélés avec la réponse.
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Exemples d’élagage par validation croisée

Figure – Évolution de l’erreur par validation croisée
5-Fold en fonction de α

Figure – Visualisation de la règle de décision du
meilleur arbre obtenu.

▶ Arbre peu profond mais décision sur les 2 variables.
▶ Pas de surajustement mais il faudrait sûrement ici rajouter des variables pour

diminuer le biais.
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Remarques de conclusion

Les arbres de décision ont un certain nombre d’avantages :

▶ Ce sont des modèles non paramétriques (très proches du modèle des ppv) qui
permettent de prendre en compte des relations non linéaires entre les variables.

▶ Prédicteur intuitif : Ressemble à la manière de prendre des décisions des humains.

▶ Les arbres nécessitent peu ou pas de pré-traitement.
Par exemple, il est inutile de faire des transformations marginales. En particulier, les
outliers des variables prédictives ont relativement peu d’impact sur le choix des
divisions.

▶ Les arbres prennent en compte les variables explicatives catégorielles à plus de 2
modalités. Voir J. Friedman, Hastie, and Tibshirani (2001).

▶ Les valeurs manquantes ne posent pas non plus de problème Une solution classique
consiste à créer pour chaque variable une catégorie "missing".

Mais, les performances prédictives des arbres de décision sont souvent un peu en
dessous de celles d’autres algorithmes. Ceci est dû au fait que le arbres sont composés
par des règles très simples qui conduisent à des décisions qui ne sont pas lisses.
De plus les arbres profonds ont une forte variance et les arbres peu profonds un fort
biais.
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