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Flashback : Les ingrédients de l’Apprentissage Supervisé

Î Rappel S1 : Notre but est de trouver une fonction mathématique capable de généraliser.

õ 1. L’Expérience (S)

On observe un échantillon fini de couples :

S = {(xi , yi)}n
i=1

� x : Entrées (Features).

� y : Réponse (Vérité terrain).
Hypothèse : Données i.i.d.

$

Ô 2. Le Modèle (h)

On cherche une fonction h dans un espace
d’hypothèses H :

ŷ = h (x)

� Objectif : ŷ ≈ y (Minimiser l’erreur).

� Risque : Apprendre par cœur (Overfitting).

j Test Mémoire : On a vu comment noter un modèle.
Quelles sont les métriques qu’on peut utiliser pour évaluer la qualité d’un modèle de régression?
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Rappel : Le Cercle de Classification
® Quiz : Sachant que ce modèle prédit 1 à l’intérieur du cercle...

Retrouvez les 4 zones (TP, FP, TN, FN).

Légende Réalité :
○ Classe 1 (Positif)
○ Classe 0 (Négatif)

Zone de
Prédiction 1

Espace des données (S)

1

TP
FP

FN
TN

ò Rappel : Vert = Classe 1 (Réelle), Rouge = Classe 0 (Réelle).
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Rappel S1 : Le Compromis Éternel

Z Précision (Qualité)

TP
TP + FP

"Quand je dis OUI, est-ce que c’est vrai ?"
Peur des Fausses Alarmes.

$ Rappel (Quantité)

TP
TP + FN

"Est-ce que j’ai trouvé tout le monde?"
Peur de louper un truc.

Z $

On ne peut pas maximiser les deux à la fois.
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Le Piège de la Moyenne Arithmétique

® Cas extrême : J’ai un modèle très prudent.

� Précision = 100% (Il ne se trompe jamais quand il parle).

� Rappel = 1% (Il ne parle presque jamais, il loupe 99% des cas).

Si on fait la moyenne classique (Arithmétique) :

Score =
100 + 1

2
= 50.5%

l C’est trompeur !
Un modèle qui rate 99% des cibles est inutile, il ne vaut pas la moyenne.
Il nous faut une méthode de calcul qui sanctionne le déséquilibre.
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La Solution : Le F1-Score (Moyenne Harmonique)

8 Le F1-Score

F1 = 2 × Précision × Rappel
Précision + Rappel

� L’Intuition Physique :

� C’est comme la résistance d’une chaîne.

� La solidité globale dépend du maillon le plus
faible.

Reprenons l’exemple :

F1 = 2 × 100 × 1
100 + 1

≈ 1.98%

✓ La sanction est tombée.
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La limite des métriques figées : Le Seuil

Ô Rappel : Le modèle sort une probabilité (ex : 0.7).
Pour calculer (Précision, Rappel, F1), on doit fixer un seuil (ex : 0.5).

Probabilité
0 0.5 1

Seuil Standard

Seuil Exigeant (0.8)

Le Problème :
� Si je change le seuil, mes métriques changent !

� Comment savoir si mon modèle est "intrinsèquement" bon, indépendamment de mon
réglage?
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La Solution Globale : La Courbe ROC
Receiver Operating Characteristic : L’histoire de tous les seuils possibles.

FPR
(Taux de Faux Positifs)

Rappel
(Taux de Vrais Positifs)

Hasard

Début : Seuil t = 1.0
; On ne prédit rien (0).
$ Rappel=0, Erreur=0

� Objectif : Monter vite (Gain) sans aller à droite (Coût).

( Axe Y : Le Gain (Rappel)

Combien de "1" ai-je trouvés?

TPR =
Vrais Positifs (TP)
Total Positifs Réels

$ Axe X : Le Coût (FPR)

Taux de fausses alarmes.

FPR =
Faux Positifs (FP)

Total Négatifs Réels
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Le Score Unique : AUC (Area Under Curve)

® Problème : Comment comparer deux courbes? $ On calcule l’aire en dessous.

FPR

Rappel

AUC ≈ 0.85

s Le "Jeu" de l’AUC

On tire au hasard un Positif (⊕) et un Négatif (⊖).
On compare leur score donné par le modèle.

Score

Bon Ordre ✓

⊖ ⊕
P (Score⊕ > Score⊖ ) = AUC

Interprétation :

� AUC = 0.5 : Le modèle range au hasard (1 fois sur 2).

� AUC = 1.0 : Le modèle range toujours le positif devant.
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Synthèse : Quelle métrique choisir ? (Bilan Global)

Contexte / Objectif Métrique Pourquoi?

V CLASSIFICATION (Discret)

Classes Équilibrées Accuracy Simple et intuitif (% de réussite).

Classes Déséquilibrées F1-Score Sanctionne si on ignore la classe rare.

Priorité : Qualité (Peu de Faux Pos.) Précision Éviter les fausses alarmes (ex : Spam).

Priorité : Sécurité (Peu de Faux Neg.) Rappel Ne rien rater (ex : Cancer, Fraude).

Comparaison Globale AUC-ROC Indépendant du seuil de décision.

¢ RÉGRESSION (Continu)

Standard (Sensible aux erreurs) RMSE (L2) Punit fortement les grosses erreurs (au carré).

Robuste (Présence d’Outliers) MAE (L1) Punit linéairement (ignorance des extrêmes).

Interprétation / Communication R2 Lisible (0 à 1). Compare au modèle naïf
(moyenne).

Ö À garder sous le coude : La "Boîte à Outils" complète.
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Le Problème Fondamental : L’Illusion de l’ERM

. Rappel S1 : Nous cherchons à minimiser l’erreur réelle R(h) (sur D), mais nous ne voyons
que l’erreur empirique R̂S (sur S).

Résultat de l’optimisation :

� L’algorithme a testé tous les k .

� Pour k=1, l’erreur est de 0 (Score
parfait).

� $ Il a donc choisi k = 1.

C’est mathématiquement "juste" sur S...
... mais c’est du OVERFITTING en réalité.
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La Solution?

j

® Question

Nous en avons parlé oralement la dernière fois...

Comment piéger le modèle pour mesurer sa vraie performance?

� L’idée : Il faut lui cacher des données !
On simule l’examen en gardant une partie des données secrètes pendant l’entraînement.
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Rappel S1 : L’Expérience "Oracle" (y = x2 + 𝜖)

Î Souvenez-vous : Nous avions simulé un cas où nous connaissions la Vérité Terrain (la
courbe rouge).

Ce que l’Oracle nous a montré :

� Le modèle k = 1 (très complexe) avait
une erreur nulle sur les points bleus...

� ... mais une erreur gigantesque sur la
courbe rouge (Réalité).

� Conclusion

Pour évaluer honnêtement, il faut tester
sur des données que le modèle n’a ja-
mais vues.
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Le Standard Absolu : Séparation Train / Test

ô Principe : Avant tout travail, on isole une partie des données pour l’évaluation finale.

100% des données

Jeu de Données Complet (S)

ô

Train Set (≈ 80%) Test Set

Pour Apprendre 𝜃

(Optimisation)
Pour Évaluer R
(Mesure finale)

�
VERROUILLÉ

. Règle d’Or : Le modèle ne doit JAMAIS voir le Test Set pendant son entraînement.
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Le Dilemme : Comment régler le curseur k ?

Nous avons notre découpage standard : Train Set (80%) et Test Set (20%).
Mais le modèle k-NN a besoin qu’on lui fixe k (1, 5, 10, 50?).

� Protocole proposé :

� Entraîner plusieurs versions du modèle (k = 1, k = 2, . . . k = 50) sur le Train Set.

� Calculer l’erreur de chaque modèle sur le Test Set.

� Sélectionner le k qui donne la plus petite erreur (le "Champion").

� Livrer ce modèle au client avec cette erreur comme garantie.

Cette méthode vous semble-t-elle correcte?

m OUI l NON
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Expérience : Recherche du meilleur modèle (y = x2 + 𝜖)

� Objectif : Trouver l’hyperparamètre k optimal pour notre jeu de données.
Méthode : On teste tous les k et on sélectionne celui qui minimise l’erreur sur le Test Set.

Résultats de la boucle :

� On observe une courbe en U
typique.

� Minimum atteint : Pour k = 48
(par exemple).

� Erreur minimale : 10.59.

✓ Conclusion apparente : Nous avons trouvé le meilleur modèle (Erreur garantie : 10.59).
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Le Verdict de l’Oracle : Biais d’Optimisation

4 Réalité vs Mesure
Comparons le score optimisé avec la Vraie Erreur (Oracle).

Analyse de l’échec :

� Biais Massif :
L’écart entre la courbe rose et
verte est énorme. Votre score est
faux.

� Variance :

Le k trouvé (48) n’est même pas
le vrai optimal (≈ 65).

. OVERFITTING SUR LE TEST

Le Test Set a servi à choisir k : il n’est plus
neutre.

$ Conclusion : Il faut un 3ème jeu de données pour choisir sans tricher.
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Solution 1 : Le "Hold-Out" (Train-Validation-Test Split)

ô Principe : On divise le jeu de données en trois parties disjointes pour protéger le Test Set.

Jeu de Données Complet (S)

Train Set
(≈ 60%)

Apprentissage
(Calcul de 𝜃)

Val Set
(≈ 20%)

Sélection
(Choix de k )

Test Set
(≈ 20%)

Évaluation
(Mesure Finale R)

�
VERROUILLÉ

Le Workflow Rigoureux :
○ Entraîner plusieurs modèles (k = 1, k = 5...) sur le Train.
○ Comparer leurs performances sur la Validation et garder le meilleur (k ∗).
○ Estimer l’erreur réelle de ce champion sur le Test (une seule fois !).

Le Test Set ne sert jamais à choisir. Il ne sert qu’à constater.
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La Preuve par l’Oracle : Enfin une mesure honnête !

✓ Ce qui marche

Regardez la croix rouge (Test) : Elle est très proche de la ligne verte (Oracle).
$ Le score que nous annonçons au client (13.32) est VRAI. Plus de mensonge.

Mais observez bien...

� Le modèle choisi a k = 25.

� Or, le vrai optimum de la courbe verte
(Oracle) semble être vers k ≈ 65.

Û Pourquoi ce décalage?
En coupant en 3, nous n’avons gardé que

60% des données pour apprendre.
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Le Problème du "Petit Budget" : La Loterie

¶ Expérience : Relançons le découpage 8 fois avec des "graines" différentes.
Rappel : Le dataset est petit (N = 1000), donc le Validation Set ne fait que 200 points.

Constat Alarmant :

� Les courbes grises (Validation)
partent dans tous les sens.

� Le choix de k est chaotique :
Tantôt k = 20, tantôt k = 140...

C’est la "Variance
d’Échantillonnage".

Si vous n’avez qu’un seul essai (vie réelle), vous
jouez à la roulette russe.
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L’Intuition Visuelle : Trouver le Signal dans le Bruit

¶ 1 Seul Essai = Hasard

Regardez les lignes grises.
Chaque découpage donne un résultat

différent. C’est risqué.

"

¢ La Solution

Si on fait la MOYENNE de
tous ces essais...

Le bruit s’annule.
La courbe rouge est stable.

� C’est le concept exact de la Validation Croisée.
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Solution 2 : La Validation Croisée (L’Algorithme)

L’Idée : On ne gaspille plus de données. Tout le monde passe au tableau !

ô

1. Découper

On divise les 80% de
données d’apprentissage

en K blocs (Folds).

L

2. Tourner

Chacun son tour, un bloc
sert de Validation et les
autres d’Entraînement.

y

3. Moyenner

On calcule la moyenne
des K scores pour

avoir une note stable.

� Analogie : C’est comme faire passer 5 examens différents
à un élève et faire la moyenne pour connaître son vrai niveau.
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Visualisation : La Mécanique du K-Fold (ex : K = 5)

Itération 1 Val Train Train Train Train → E1

Itération 2 Train Val Train Train Train → E2

Itération 3 Train Train Val Train Train → E3

Itération 4 Train Train Train Val Train → E4

Itération 5 Train Train Train Train Val → E5

T
E
S
T

S
E
T

�

M
ur

de
sé

pa
ra

tio
n

Agrégation des Résultats

Score Moyen : 𝜇 =
1
5

∑︁
Ei ± Écart-type (𝜎)

ò Note : On regarde principalement la Moyenne (𝜇) pour la performance, mais l’Écart-type (𝜎) est crucial pour
juger la stabilité du modèle (si 𝜎 est grand, le modèle est instable).
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La Preuve : La Validation Croisée dit la Vérité

✓ Test Final : Comparons la courbe CV (Bleue) avec la Vraie courbe Oracle (Verte).

Pourquoi on est contents?

� Moins de Bruit :
La courbe bleue est lisse. En faisant la
moyenne, on a éliminé l’instabilité des
essais individuels.

� Proche de l’Optimum :
Le minimum trouvé (k = 62) est
quasi-identique au vrai idéal (k = 67).

� Victoire ! La CV nous a guidés vers le bon modèle sans avoir besoin de l’Oracle.
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Pourquoi la CV est-elle supérieure? (Et comment régler K )

8 Stabilité

� La moyenne lisse le bruit.

� "L’union fait la force."

¹ Efficience

� 100% des données sont utilisées.

� Idéal pour les petits datasets.

Le Réglage du curseur K (Compromis Temps / Variance)

Â Temps
Le Standard

K = 5 ou 10
(Bon équilibre)

L’Extrême (LOOCV)

K = N (Nb total)
(1 point = 1 fold)

Règle du pouce : Commencez toujours par K = 5.
Si vous avez moins de 50 données, tentez le Leave-One-Out (K = N).
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Bilan : Quelle stratégie d’évaluation choisir ?

Validation Croisée (K -Fold)

�
Le "Standard Industriel"

✓ À privilégier si :

� Données < 100k lignes (PME, Tabulaire).

� Vous voulez une mesure robuste.

� Le temps de calcul est supportable.

Hold-Out (Train-Val-Test Split)

Ç
L’Option "Big Data"

✓ À privilégier si :

� Données > 1M lignes (Big Data).

� Deep Learning (Entraînement très long).

� Vous avez tellement de données que la
variance est négligeable.

� La Règle d’Or en Entreprise :
Commencez toujours par une Validation Croisée (5-Fold).

Ne passez au Train-Val-Test Split simple que si votre ordinateur fume ! \
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Application 1 : Prédire l’Énergie Solaire (N = 316)

Données : 316 installations. On cherche à prédire la production annuelle.

1. Choix de la complexité k 2. Comparaison des Modèles

Conclusion : Les deux méthodes valident une zone de complexité similaire (k ≈ 10).
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Application 2 : Classification DPE (N = 139 084)
Données Réelles : Diagnostic de Performance Énergétique (140k logements).

¢ Écart d’estimation

Le Simple Split sous-estime l’erreur (≈ 21%). La
CV remonte l’estimation à ≈ 23.5%.

La CV est ici plus conservatrice.

Ó Choix du modèle

Stabilité : La CV impose k = 326 (contre k ≈ 50
pour le split). On privilégie un modèle plus "lisse"

pour mieux généraliser sur 140k points.

. La CV n’est pas la "vérité", mais elle réduit le risque d’un choix basé sur un découpage chanceux.V. Bertret ISD | Diagnostic & Mise en Pratique Année 2025-2026
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Que faire si l’entraînement ne fonctionne pas?

Û 1. Analyser le "Gap"

Diagnostic visuel :
$ Large Gap = Haute Variance (Overfitting)

$ Erreur haute partout = Haut Biais (Underfitting)

# 2. Choisir le bon levier

� õ Plus de données
Effet : Diminution de la variance.
Aide à réduire l’écart entre Train et Val.

� Û Ajuster k
( k (Simplifier) → Diminue la variance,
augmente le biais.
" k (Complexifier) → Diminue le biais,
augmente la variance.

� ¡ Représentation
Ajouter des features ou changer de classe de
fonction.
Diminue le biais.

- Problème : Haute Variance → Plus de données, Simplifier le modèle (↑ k ).
- Problème : Haut Biais → Features complexes, Complexifier le modèle (↓ k ).
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Le Workflow en Code : Maitriser l’optimisation

1. Validation sur bloc fixe (Hold-Out)

1 # 1. Decoupage en 3 blocs (60/20/20)
2 X_dev, X_test, y_dev, y_test = \
3 train_test_split(X, y, test_size=0.2)
4 X_train, X_val, y_train, y_val = \
5 train_test_split(X_dev, y_dev, test_size=0.25)
6
7 # 2. Boucle manuelle sur k
8 scores = []
9 for k in range(1, 51):

10 model = KNeighborsClassifier(n_neighbors=k)
11 model.fit(X_train, y_train)
12 # Score sur le bloc VAL unique
13 scores.append(model.score(X_val, y_val))
14
15 best_k = range(1, 51)[np.argmax(scores)]
16

Inconvenient : Le choix de k depend du hasard du
decoupage du set de Validation.

2. Validation Croisee (Rotation)

1 # A. Boucle manuelle avec cross_val_score
2 scores_cv = []
3 for k in range(1, 51):
4 knn = KNeighborsClassifier(n_neighbors=k)
5 # Score moyen sur 5 rotations (Folds)
6 sc = cross_val_score(knn, X_dev, y_dev, cv=5)
7 scores_cv.append(sc.mean())
8
9 # B. Version automatique (GridSearchCV)

10 params = {’n_neighbors’: range(1, 50)}
11 grid = GridSearchCV(KNeighborsClassifier(),
12 params, cv=5)
13 grid.fit(X_dev, y_dev)
14 best_k = grid.best_params_[’n_neighbors’]
15

Avantage : Le choix de k est beaucoup plus stable et
robuste.
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Livraison Finale : Le Workflow de l’Ingenieur

L 1. RE-ENTRAINEMENT

õ Donnees : Dev Set (100%)
(Train + Validation)

Action : Re-entrainer le modele avec le
k-optimal sur tout le set de

Developpement.

Ç But : Maximiser le signal
On ne "gâche" aucune donnee avant la prod.

u 2. LE VERDICT

� Donnees : Test Set
(Verouillé)

Action : Evaluation unique du modele
final sur les donnees jamais vues.

� But : Performance Reelle
C’est la mesure de generalisation finale.

. LA REGLE D’OR
Interdiction de modifier le k-optimal apres le test.

Si vous changez le modele pour ameliorer ce score → Triche (Data Leakage).
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Synthese : Le Pipeline de Validation Ideal

õ Donnees Brutes (100%)

ô Separation Initiale

Dev Set (80%)
(Optimisation)

Test Set (20%)
(Verouillé)

L Validation

✓ Selection de k-optimal

Ç MODELE FINAL � Verdict Final

Dev Set : Apprendre et Choisir | Test Set : Une seule mesure finale.
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Transition : De l’outil a la reflexion

Ou en sommes-nous?
� Nous avons un modèle et une pipeline automatique.

� Elle trouve les meilleurs hyperparamètres et paramètres toute seule.

Ô La methode est prete... mais le modele est-il le bon?
Maintenant qu’on sait comment valider, on peut tester n’importe quel moteur.

Comment prenez-vous une decision complexe ?
(Ex : Choisir d’aller courir ou non selon la meteo)

Ì
"Est-ce qu’il pleut?"

→ Ð
"Ai-je un ami motive?"

→ Ñ
"Je reste au chaud."

� Direction : Les Arbres de Decision
Un modele qui nous explique enfin ses choix.
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Pourquoi changer de modèle? (Le besoin d’explication)

Î Rappel : Le k-NN est performant mais c’est une "Boîte Noire".
Il est difficile d’expliquer à un client pourquoi le modèle a pris telle décision ("C’est la faute des
voisins").

◎ Notre nouvel objectif :

� Trouver une fonction h (x) qui soit lisible par un
humain.

� Obtenir des règles explicites de type :

SI (Age > 25) ET (Salaire > 2000)
ALORS (Crédit = Accordé)

õ � ✓ Décision
Apprentissage

L’Arbre de Décision mime le raisonnement
humain.
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Le Concept Clé : "Diviser pour Régner"

ô Le Principe

L’idée est de partitionner (découper) l’es-
pace des données en rectangles.

� On cherche des régions homogènes (où les
y se ressemblent).

� Dans chaque rectangle Rm, le modèle sera
très simple (souvent juste la moyenne).

ò On découpe l’espace complexe en problèmes simples.
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Résultat : Une fonction "en escalier"

Mathématiquement, la fonction de prédiction f̂ (x) s’écrit :

f̂ (x) =
M∑︁

m=1

cm · IRm (x)

Où cm est la constante (moyenne) prédite dans la région Rm.

Propriétés du modèle :

� Discontinu : La prédiction saute d’une valeur à l’autre
aux frontières.

� Non-linéaire : Capable de modéliser des
comportements complexes par morceaux.

� Interprétable : On sait exactement dans quelle
"marche" de l’escalier on se trouve.
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Cas Concret : Prédire la pollution à l’Ozone (Y )

õ Données : Relevés météo à Mordelles (2023).
But : Prédire le pic d’Ozone journalier (Y ) en fonction de Température (X1) et Humidité (X2).

4 Observez...

� Rouge = Forte pollution.

� Bleu = Faible pollution.

Question :
Si je ne vous donne aucune info

météo, que prédisez-vous?
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Niveau 0 : La "Baseline" (Racine de l’arbre)

Aucune frontière de décision = Un seul bloc.

y Prédiction Unique

ŷ = ȳ = 72.78

Moyenne globale
(Minimise l’erreur quadratique)

- Le Problème :

p Forte diversité (Variance).

p On mélange les Rouges (Pollué) et les
Bleus (Sain).

� Idée : Et si on coupait le nuage en
deux?
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Niveau 1 : La Première Fracture

® À vous de jouer : Tracez une ligne (verticale ou horizontale) pour séparer au mieux les
Rouges des Bleus.

Le Choix de l’Algorithme :

� Variable : Humidité (X2).

� Seuil : ≤ 52.4.

Résultat

Zone du BAS (Sec) :
ŷ = 86.5 (Pollué)

Zone du HAUT (Humide) :
ŷ = 67.0 (Sain)
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Niveau 2 : Diviser pour mieux régner

Û Focus : Regardez la zone du BAS (Zone "Sèche").
Défi : Quelle autre variable (axe horizontal) permettrait de les isoler?

ô La Solution Algorithmique :

� Nouvelle Variable : Température (X1).

� Nouveau Seuil : ≤ 24.5◦C.

g Interprétation Physique

Même si l’air est sec (Condition favorable à la
pollution)...

S’il fait froid (< 24.5°C) → La pollution ne se forme
pas (Zone Bleue récupérée à gauche).
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La Révélation : De l’Espace 2D au Graphe

Une Zone du graphique (Rectangle) = Une "Feuille" de l’arbre.
(Ici, visualisons le résultat après une 3ème coupure supplémentaire).

' Vision Géométrique

4 rectangles distincts.

⇔

ú Vision Algorithmique

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

4 feuilles finales.

� Lecture : Pour prédire un nouveau point, on descend l’arbre en répondant aux questions jusqu’à tomber dans une feuille unique.
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Concept Clé : La Profondeur de l’Arbre

Ï Définition

La Profondeur est le nombre maximum de questions (splits) posées pour arriver à une
décision finale.

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

Racine (D = 0)

Profondeur 1

Profondeur 2

' Géométrie :

P.1 On coupe le monde en 2.

P.2 On recoupe les morceaux.
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Le Piège : Faut-il continuer indéfiniment?

. Question : Si on laisse l’arbre grandir sans limite, que se passe-t-il ?

Partition "Parfaite" (Profondeur 22) Arbre correspondant

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

OVERFITTING !
L’arbre a appris le "bruit" des données (chaque point est isolé). Il ne généralisera pas.

$ Il faudra l’élaguer (le couper) plus tard.
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Le Piège : Faut-il continuer indéfiniment?

. Question : Si on laisse l’arbre grandir sans limite, que se passe-t-il ?

Partition "Parfaite" (Profondeur 22) Arbre correspondant

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

OVERFITTING!
L’arbre a appris le "bruit" des données (chaque point est isolé). Il ne généralisera pas.

$ Il faudra l’élaguer (le couper) plus tard.
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Nouveau Défi : Les émissions de GES à Rennes

Ñ Données : Maisons individuelles à Rennes.
Objectif : Classer les maisons en Faible Émission (Vert) ou Forte Émission (Rouge).

4 Observation
Il y a un mélange de points.
Codage :

� y = 1 : Faible (Vert)

� y = 0 : Forte (Rouge)

Question : Quelle est la probabilité globale d’être
"Vert" ?
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Étape 0 : L’Arbre est un modèle Probabiliste

� Concept Clé

En classification, un arbre ne prédit pas directement une classe.
Il prédit une probabilité (la proportion de la classe majoritaire dans la feuille).

À la Racine (Tout le monde) :

� On compte les Verts (N1).

� On divise par le total (N).

P̂ (Y = Vert) = N1

N
= 0.43

$ Si on devait parier, on dirait Rouge (car 0.43 < 0.5).
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Étape 1 : Affiner la Probabilité par découpage

ô Critère de Split : Année de construction ≤ 2005

Conséquence du Split :
On recalcule la probabilité localement.

# Zone ≤ 2005

Beaucoup de Rouges.

P̂ (Vert) = 0.23

$ Zone > 2005

Beaucoup de Verts.

P̂ (Vert) = 0.88

¥ Le modèle gagne en confiance.
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Lecture Pratique : La "Fiche d’Identité" d’un Nœud

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]

² Population (Qui est là?)

Total

709
(samples)

□ 434 Rouges
□ 275 Verts
(C’est le vecteur "value")

u Décision (Qui gagne?)

On calcule la majorité :

434
709

= 61% vs
275
709

= 39%

$ GAGNANT : ROUGE

8 Qualité du nœud : Gini = 0.475
(0.0 = Parfaitement Pur ↔ Plus c’est haut, plus c’est mélangé).
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Le Danger : La quête de la pureté absolue

. Risque : Si on laisse l’arbre grandir jusqu’à ce que Gini = 0 partout.

' Partition (Prof. 27) ú Arbre résultant

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]

Diagnostic : On a détouré le bruit. C’est du par-cœur.
V. Bertret ISD | Arbres de Decision : L’Interpretable Machine Learning Année 2025-2026



Sommaire

1 Rappel et Métriques Avancées

2 Méthodologie de Validation

3 Diagnostic & Mise en Pratique

4 Arbres de Decision : L’Interpretable Machine Learning
Intuition & Partitionnement
Construction Pas à Pas
Dans le Moteur : L’Algorithme de Construction
Optimisation : Éviter le Sur-apprentissage

5 Conclusion

V. Bertret ISD | Arbres de Decision : L’Interpretable Machine Learning Année 2025-2026



48/66

Le Défi Algorithmique : Passer de l’Oeil au Code

◎ Rappel de l’objectif

Nous voulons trouver la partition (les rectangles) où les données sont les plus pures possibles.
Visuellement, c’était facile. Mais pour l’ordinateur?

� Idée Naïve (Brute Force) :
"Testons toutes les découpes possibles et gardons la
meilleure."

; Trop de choix !

. Problème NP-Complet
Si on a 100 variables et 1000 valeurs...
Le nombre d’arbres possibles dépasse le nombre
d’atomes dans l’univers.
Impossible de tout tester.

✓ Solution : Glouton (Greedy)

On ne cherche pas l’arbre parfait absolu.
On fait le meilleur choix immédiat (étape
par étape), sans revenir en arrière.

V. Bertret ISD | Arbres de Decision : L’Interpretable Machine Learning Année 2025-2026



48/66

Le Défi Algorithmique : Passer de l’Oeil au Code

◎ Rappel de l’objectif

Nous voulons trouver la partition (les rectangles) où les données sont les plus pures possibles.
Visuellement, c’était facile. Mais pour l’ordinateur?

� Idée Naïve (Brute Force) :
"Testons toutes les découpes possibles et gardons la
meilleure."

; Trop de choix !

. Problème NP-Complet
Si on a 100 variables et 1000 valeurs...
Le nombre d’arbres possibles dépasse le nombre
d’atomes dans l’univers.
Impossible de tout tester.

✓ Solution : Glouton (Greedy)

On ne cherche pas l’arbre parfait absolu.
On fait le meilleur choix immédiat (étape
par étape), sans revenir en arrière.

V. Bertret ISD | Arbres de Decision : L’Interpretable Machine Learning Année 2025-2026



48/66

Le Défi Algorithmique : Passer de l’Oeil au Code

◎ Rappel de l’objectif

Nous voulons trouver la partition (les rectangles) où les données sont les plus pures possibles.
Visuellement, c’était facile. Mais pour l’ordinateur?

� Idée Naïve (Brute Force) :
"Testons toutes les découpes possibles et gardons la
meilleure."

; Trop de choix !

. Problème NP-Complet
Si on a 100 variables et 1000 valeurs...
Le nombre d’arbres possibles dépasse le nombre
d’atomes dans l’univers.
Impossible de tout tester.

✓ Solution : Glouton (Greedy)

On ne cherche pas l’arbre parfait absolu.
On fait le meilleur choix immédiat (étape
par étape), sans revenir en arrière.

V. Bertret ISD | Arbres de Decision : L’Interpretable Machine Learning Année 2025-2026



48/66

Le Défi Algorithmique : Passer de l’Oeil au Code

◎ Rappel de l’objectif

Nous voulons trouver la partition (les rectangles) où les données sont les plus pures possibles.
Visuellement, c’était facile. Mais pour l’ordinateur?

� Idée Naïve (Brute Force) :
"Testons toutes les découpes possibles et gardons la
meilleure."

; Trop de choix !

. Problème NP-Complet
Si on a 100 variables et 1000 valeurs...
Le nombre d’arbres possibles dépasse le nombre
d’atomes dans l’univers.
Impossible de tout tester.

✓ Solution : Glouton (Greedy)

On ne cherche pas l’arbre parfait absolu.
On fait le meilleur choix immédiat (étape
par étape), sans revenir en arrière.

V. Bertret ISD | Arbres de Decision : L’Interpretable Machine Learning Année 2025-2026



49/66

L’Algorithme CART : Le "Casting" des Coupures

(Classification And Regression Trees)

Ð La Boucle Gloutonne

Pour chaque nœud, l’algo teste TOUT :

� Variable j :
Est-ce que je prends la Température ou l’Hu-
midité?

� Seuil s :
Est-ce que je coupe à 10, 20, 24.5 ... ?

� Score :
Calcul du Gain pour ce couple (j, s).

$ On garde le Champion.
Û Phase 1 : L’algorithme scanne ce nuage de
points à la recherche de la meilleure coupure.
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L’Algorithme CART : Le "Casting" des Coupures

(Classification And Regression Trees)

Ð La Boucle Gloutonne

Pour chaque nœud, l’algo teste TOUT :

� Variable j :
Est-ce que je prends la Température ou l’Hu-
midité?

� Seuil s :
Est-ce que je coupe à 10, 20, 24.5 ... ?

� Score :
Calcul du Gain pour ce couple (j, s).

$ On garde le Champion.

� Le Grand Tournoi (j, s)

  Candidat 1

Couple : (Température, 10◦C)
$ Gain = 0.05 (Bof, ça sépare mal)

  Candidat 2

Couple : (Température, 24.5◦C)
$ Gain = 0.18 (Mieux, mais pas top)

⋆ Candidat 3 (Vainqueur)

Couple : (Humidité, 52.4%)
¥ Gain = 0.45 (Maximal !)

ò L’ordi fait ce test pour toutes les variables et tous les seuils possibles (des milliers de fois).
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Le Critère de Choix : Le Gain d’Information
® Question : C’est quoi une "bonne" coupure?
$ C’est une coupure qui réduit l’Impureté.

Gain = Impureté(Parent)︸                 ︷︷                 ︸
Chaos avant

−
(
NG

N
Imp(G) + ND

N
Imp(D)

)
︸                               ︷︷                               ︸

Chaos moyen après

Avant (Parent)

û Mélange

Imp = 0.5

$

Après (Enfants)

✓

Imp = 0.1

✓

Imp = 0.2

On cherche la coupure qui maximise cette différence (Le "Nettoyage").
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Formalisation (1/3) : L’Arbre est une Fonction

y Le Modèle Mathématique f̂ (x)
L’arbre découpe l’espace en M régions R1, . . . ,RM .
Le modèle est une somme pondérée d’indicatrices :

f̂ (x) =
M∑︁

m=1

cm · 1(x ∈ Rm)

[ Légende :

� Rm : La zone (feuille/rectangle).

� 1(. . . ) : Vaut 1 si x est dans la zone, 0 sinon.

� cm : La valeur prédite (constante).
x

f̂ (x )

c1

R1

c2

R2
Seuil s

Fonction constante par morceaux.
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Formalisation (2/3) : Que valent les constantes cm ?
® Question : Une fois dans le rectangle Rm, quelle valeur prédire?

¢ Cas Régression

On calcule la Moyenne des points :

cm =
1

Nm

∑︁
xi ∈Rm

yi

(Minimise l’erreur quadratique).

V Cas Classification

On fait un Vote à la Majorité :

cm = argmax
k

©­«
∑︁

xi ∈Rm

1(yi = k )ª®¬
(Classe la plus fréquente).

Ô L’Objectif de l’Algorithme

Trouver la partition {Rm} qui minimise l’impureté globale :

E =

M∑︁
m=1

Impureté(Rm)
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Formalisation (3/3) : Le Critère de Division (Le Gain)
8 L’équation du Gain d’Information Δ

Δ(j, s) = I(Rp)︸︷︷︸
Chaos Avant

−

©­­­­­­«
NG

Np
I(RG) +

ND

Np
I(RD)︸                      ︷︷                      ︸

Chaos Moyen Après

ª®®®®®®¬
[ Notations :

� Np : Total points (Parent).
� NG ,ND : Points à Gauche / Droite.
� I(R) : Fonction inconnue (le désordre).

� Objectif
Maximiser Δ(j, s)

(Trouver le plus grand "nettoyage").

® À vous de jouer :
Si vous deviez inventer une formule pour mesurer le "Désordre" (I(R))... que proposeriez-vous?
(Indice : Cela dépend si on fait de la Régression ou de la Classification...)
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� Np : Total points (Parent).
� NG ,ND : Points à Gauche / Droite.
� I(R) : Fonction inconnue (le désordre).

� Objectif
Maximiser Δ(j, s)

(Trouver le plus grand "nettoyage").

® À vous de jouer :
Si vous deviez inventer une formule pour mesurer le "Désordre" (I(R))... que proposeriez-vous?
(Indice : Cela dépend si on fait de la Régression ou de la Classification...)
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Mesurer le Désordre (A) : La Variance

¢ Usage : Régression (Variables continues). On cherche à minimiser la dispersion autour de la moyenne
ȳm.

y Formule de la Variance

I(Rm) =
1

Nm

∑︁
i∈Rm

(yi − cm)2

Rappel : cm est la moyenne du nœud.

Intuition :
Plus les points sont "serrés" dans le rec-
tangle, plus la prédiction est stable.

x

y

c1

c2
Haute Var. Basse Var.
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Mesurer le Désordre (B) : L’Indice de Gini

² Origine : Mesure d’inégalité (revenus). 0 = Égalité totale (pureté) → 1 = Inégalité maximale (mélange).

y Formule de Gini

I(Rm) = 1 −
K∑︁

k=1

p2
mk

Avec pmk =
1

Nm

∑︁
i |xi ∈Rm

1{yi=k }

PURETÉ MAXIMALE

○○○○
Gini = 0

"
MÉLANGE TOTAL

○○ ○○
Gini = 0.5

� Intuition : Le Gini est maximal quand les classes sont à 50/50. L’algorithme cherche à "vider" les
classes minoritaires pour s’approcher de 0.
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L’Alternative : L’Entropie de Shannon

¶ Mesure du Désordre

H(Rm) = −
K∑︁

k=1

pmk log2(pmk )

Avec la proportion de classe k :

pmk =
1

Nm

∑︁
i:xi ∈Rm

1(yi = k )

� H = 0 : Homogénéité totale (Ordre).
� H = 1 : Chaos (Mélange parfait 50/50).

. Pourquoi pas l’erreur?

On n’utilise pas le simple Taux d’Erreur car il est moins
sensible.

Gini et l’Entropie favorisent les divisions qui créent des
nœuds purs, même si le taux d’erreur global ne change

pas immédiatement.

p

Erreur

Entropie

L’entropie est "plus stricte" (courbe bombée) que l’erreur.

� En résumé : On cherche des critères "différentiables" et sensibles qui poussent l’algorithme à isoler des
groupes 100% purs le plus vite possible.
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Synthèse : L’Algorithme CART en 5 étapes

b Départ : Tout le dataset à la racine

Û Recherche Gloutonne
Test de tous les couples (j, s )

ô Meilleur Split
Maximisation du Gain Δ(j, s )

L Récursion
Création des fils Gauche et Droit

§ Critère d’arrêt ?
(Profondeur, feuilles pures, min samples...)

Répéter pour
chaque fils
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Comment arrêter la croissance? (Pré-Élagage)

§ Problème : Sans limites, l’algorithme CART continue jusqu’à ce que chaque feuille soit pure
(Gini = 0). C’est le chemin direct vers l’overfitting.

� Les Paramètres de Contrôle :

� Profondeur Max : Limite le nombre de questions
successives.

� Min Samples Split : Nb minimum d’individus pour
autoriser une coupure.

� Min Samples Leaf : Nb minimum d’individus par
feuille finale.

. Pourquoi limiter?

Si une feuille ne contient que 2 ou 3 individus :

� L’estimation statistique est bruitée.

� La variance de la prédiction explose.

� On capture des particularités du dataset, pas la loi générale.

L Alternative : Utiliser un ensemble de validation. On arrête de couper quand l’erreur de
validation ne baisse plus.
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Le Cœur du Problème : Le Compromis Biais-Variance
8 L’enjeu est de trouver le curseur idéal entre simplicité et complexité.

� Arbre Court

(Sous-apprentissage)

+ Biais Élevé
Trop simpliste.

− Variance Faible
Très stable.

î Zone Optimale

\ Arbre Profond

(Sur-apprentissage)

− Biais Faible
Très précis.

+ Variance Forte
Instable.

� Conclusion : La profondeur de l’arbre est le levier principal pour
minimiser l’erreur totale (Biais2 + Variance).
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Illustration : L’Arbre "Simple" vs "Le Monstre"


 Profondeur 1 (Stable)

"

- Sous-apprentissage
La règle est trop rudimentaire.

þ Profondeur 27 (Instable)

"

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]

> Sur-apprentissage
L’arbre apprend le bruit par cœur.

ß Observation : À droite, l’arbre crée des "micro-zones" pour isoler chaque point. La partition est devenue
une "dentelle" qui ne généralisera pas.
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Optimiser la taille : L’Élagage Coût-Complexité
� Phase 1 : Expansion

On laisse l’arbre grandir au maximum
(T0) jusqu’à pureté totale.

$

ô Phase 2 : Élagage

On coupe les branches "coûteuses"
pour minimiser le critère C𝛼.

y Le Critère à Minimiser

C𝛼 (T) = Erreur(T)︸      ︷︷      ︸
Performance

+ 𝛼︸︷︷︸
Pénalité

· |T|︸︷︷︸
Taille

� Le paramètre de réglage 𝛼 :
C’est un curseur qui contrôle l’agressivité de la taille.

� Si 𝛼 = 0 : On garde l’arbre géant (Risque de sur-apprentissage).

� Si 𝛼 → ∞ : On coupe tout jusqu’à la racine (Risque de sous-
apprentissage).

� L’OBJECTIF

Trouver le 𝛼 opti-
mal par Validation

Croisée pour avoir le
meilleur compromis.
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Impact de 𝛼 sur la structure de l’arbre
Plus 𝛼 augmente, plus la pénalité est forte, plus l’arbre est "raboté".

Évolution du nombre de nœuds Évolution de la profondeur

� À gauche : On voit que le nombre de nœuds chute brutalement dès que 𝛼 s’éloigne de 0.

� À droite : La profondeur diminue par paliers.

� Conclusion : 𝛼 permet de naviguer de façon continue dans l’espace des modèles, de l’arbre "monstre" à l’arbre
racine.
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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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Synthèse : Pourquoi utiliser les Arbres?

m Avantages (Modèle "Boîte Blanche")

� Non-paramétrique : Capture des relations non li-
néaires (proche des PPV).

� Intuitif : Mimique la prise de décision humaine.

� Robuste :
– Pas besoin de normalisation ou de transformations marginales.
– Peu sensible aux outliers.

� Flexible : Gère nativement les variables catégorielles
(> 2 modalités) et les valeurs manquantes (catégorie
"missing").

. Limites et Défis

� Performance : Souvent inférieure aux algos
complexes (règles trop simples, décisions "non
lisses").

� Instabilité (Variance) : Une petite modification
des données peut changer tout l’arbre.

� Le Dilemme :
– Profond = Forte Variance.
– Peu profond = Fort Biais.

Ç Vers la suite : Comment garder la puissance des arbres sans leur instabilité?

Ð Voir le Code Complet du Cours
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