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[1] from sklearn import tree
import pandas as pd
import pydotplus
from IPython.display import Image
T eoB BN
o golf_df = pd.DataFrame()
golf_df['Outlook’'] = ['sunny’, ‘sunny’, ‘overcast’', ‘rainy’, ‘rainy’, ‘rainy’,
‘overcast’, ‘sunny’, ‘sunny’, ‘rainy’, ‘sunny’, ‘overcast’,
‘overcast’, ‘rainy’]

golf df['Temperature'] = ['hot', 'hot', 'hot', 'mild', 'cool’, "cool’, 'cool’,

‘mild*, ‘cool’, ‘mild", 'mild", 'mild‘, ‘hot’, 'mild’']

golf_df['Humidity'] = ["high', 'high', "high', "high', 'normal’, 'normal’, 'normal’,
‘high', "normal’, ‘normal’, 'normal’, ‘high', 'normal’, 'high']

golf_df['Windy'] = ['false’, "true’, 'false”, “false’, 'false’, 'trus’, "true’,
‘false', 'false’, 'false”, "true’, "true’, 'false’, "true’]

golf df['Play'] = ['no’, 'no’, ‘yes', 'yes', 'yes', 'no’, ‘yes', 'no’, 'yes', 'yes', 'yes",
‘yes', ‘yes', ‘no"]

print(golf df)

C Outlook Temperature Humidity Windy Play
e sunny hot high false no
1 sunny hot high true no
2 overcast hot high false yes
3 rainy mild high false yes
4 rainy cool normal false yes
= rainy mild normal false vyes
10 sunny mild normal true yes
11 overcast mild high trues yes

overcast hot  normal false yes
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(21 1e sunny mild normal  true yes
<> 11 overcast mild high true yes
[ 12 overcast hot  normal false vyes
13 rainy mild high true no
D
[1
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° one_hot_data = pd.get_dummies(golf_df[ ['Outlook', 'Temperature’, "Humidity', 'Windy'] 1)
one_hot_data
C Outlook_overcast Outlook_rainy Outlook_sunny Temperature_cool Temperature_hot Temperature_mild Humidity high Humidity normal Windy false |
1] 0 0 1 0 1 0 1 0 1
1 0 0 1 0 1 0 1 0 0
2 1 0 0 0 1 0 1 0 1
3 4] 1 0 0 0 1 1 0 1
4 0 1 0 1 0 0 0 1 1
< 0 1 0 1 0 0 0 1 0
] 1 0 0 1 0 0 i} 1 0
7 Q 0 1 0 0 1 1 0 1
8 (4] 0 1 1 0 0 0 1 1
9 4] 1 0 0 0 1 0 1 1
10 0 0 1 0 0 1 Q 1 0
1 1 0 0 0 0 1 1 0 0
12 1 0 0 0 1 0 0 1 1
13 4] 1 0 0 0 1 1 0 0

[ 1 # The decision tree classifier.
clf = tres.DecisionTreeClassifier()
# Training the Decision Tree
clf_train = clf.fit(one_hot_data, golf_df[ 'Play'])

H S Beeaute 31ech TeKCT ANA Novcka




& TREE-Google[ X 0 Declreeipynb - X > Copyof DecTre: X | co Regressionipyn X | () LinearRegressic X | mfl LinearRegressic X | Python Decisior X | =+ = X

&« (&) & colab.research.google.com/drive/1g0tuLeR0OAVYVVIPjNxEjrDI3 5ZXGgX 54?complete=08tsafe=active#scroll To=PulxLflfwKFg B = ° H
& DecTree.ipynb
(a0 PY B comment A% share €% o
File Edit View Insert Runtime Tools Help All changes saved
RAM K > .
= + Code + Text v Disk m - # Editing A
131 1 1 0 0 0 0 1 1 0 0
@ o 12 1 0 0 0 1 0 0 1 1
13 4] 1 0 0 0 1 1 0 0
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[4] #3
clf = tres.DecisionTreeClassifier()
# 0By4aem

clf_train = clf.fit(one_hot_data, golf_df['Play'])

T oo B O W
# 4
print(tree.export_graphviz(clf_train, None))

dot_data = tree.export_graphviz(clf_train, out_file=Mones, feature_names=list(one_hot_data.columns.values),
class_names=[ 'Mot_Play', 'Play’], rounded=True, filled=True) #Gini decides which attribute/feature should be placed at

graph = pydotplus.graph_from_dot_data(dot_data)
Image(graph.create_png())

3 [label="X[2] <= @.5\ngini = @.5\nsamples = 2\nvalue = [1, 1]"] ; o
B o253

4 [label="gini = 8.8\nsamples = 1\nvalue = [1, 8]"] :

3-»4;

5 [label="gini = @.8\nsamples = 1\nvalue = [0, 1]"] ;

3->»5;

6 [label="gini = @.8\nsamples = 3\nvalue = [0, 3]"] ;

2->86;

7 [label="X[1] <= @.5\ngini = @.32\nsamples = S\nvalue = [4, 1]"] ;

1-»7;

8 [label="gini = @.@\nsamples = 3\nvalue = [3, ©]"] ;

7 -»8;

¢ [label="X[9] <= @.5\ngini = @.5\nsamples = 2\nvalue = [1, 1]1"] ;

7->9;

18 [label="gini = @.8\nsamples = 1\nvalue = [@, 1]"] ;

e -» 10 ;

11 [label="gini = @.8\nsamples = 1\nvalue = [1, 8]"] ;

9 -» 11 ;

12 [label="gini = @.@\nsamples = 4\nvalue = [@, 4]"] ;
® -» 12 [labeldistance=2.5, labelangle=-45, headlabel="False"] ;

}
H S Beeaute 31ech TeKCT ANA Novcka




& TREE-Googlel X O DecTreeipynb- X <O CopyofDecTres X | o Regressionipyn X | (@) LinearRegressic X | pff Linear Regressic x | Python Decisicr X | + = X

&« c @ colab.research.google.com/drive/1g0tuLeR0OAVYVVIP]NxBjrDi35ZXGaX54?complete=08isafe=active#scroll To= FIDNWGT7-wKJA B ﬁ o H
[ ¢ & Declreepynb = B comment &% Share £ o
File Edit View Insert Runtime Tools Help Saving...
4+ Code + Text v T)’I‘SMK - -~ S Edting A
= -
(5] - T -
rue
133 o alse
o Humidity high <= 0.5
gini=0.5
samples = 10
value =[5, 5]
class = Not_Play
Outlook_sunny <= 0.5 Windy_true <= 0.5
gini=0.5 gini=0.5
samples =2 samples =2
value =[1, 1] value =[1, 1]
class = Not_Play class = Not_Play
T o B W
° # 5 TecTupyem
# Outlook = sunny,Temperature = hot, Humidity = normal, Windy = false
prediction = clf_train.predict([[e,e,1,0,1,8,0,1,1,8]])
prediction
» earray(['yes'], dtype=object)
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° n_train = 15@
n_test = 1000
noise = @.1

def f(x):
x = x.ravel()
return np.exp(-x ** 2) + 1.5 * np.exp(-(x - 3) ** 2)

def generate(n_samples, noise):
X = np.random.rand(n_samples) * 18 - 5
X = np.sort(X).ravel()
y = np.exp(-X ** 2) + 1.5 * np.exp(-(X - 2) ¥ 2) + \
np.random.normal(.9, noise, n_samples)
X = X.reshape((n_samples, 1))
return X, y

X_train, y_train = generate(n_samples=n_train, noise=noise)
X_test, y_test = generate(n_samples=n_test, noises=noise)

reg_tree = DecisionTreeRegressor(max_depth=5, random_state=17)

reg_tree.fit(X_train, y_train)
reg_tree_pred = reg_tree.predict(X_test)

plt.figure(figsize=(10, 6))
plt.plot(X_test, F(X_test), "b")

plt.scatter(X_train, y_train, c="b", s=28)

plt.plot(X_test, reg tree_pred, "g", lu=2)

plt.xlim([-5, 5])

plt.title("Decision tree regressor, MSE = ¥.2f" ¥ np.sum((y_test - reg_tree_pred) ** 2))
plt.shou()



