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SRELHIER R

sepal length < 5.45
entropy = 1.5822
samples = 105
value =[36, 32, 37]
class = lris-virginica

S

True False

sepal width < 3.45
entropy = 1.2082 i i i
samples = 67 ) 45 50 55 60 6.5 70 7.5
value = [3, 28, 36] Al
class = Iris-virginica HSKE
N

A 4
sepal length = 6.25
entropy = 0.9932
samples = 62
value = [0, 28, 34]
class = Iris-virginica

M emr e A7
sepal length = 4.7

entropy = 1.2516
samples =6
value =[1, 4, 1]
class = Iris-versicolor

Y
epal length = 4.95

sepal length < 6.45
entropy = 0.971
samples = 5
value =[3, 0, 2]
class = Iris-setosa

sepal width = 2.45

entropy = 0.7219 entropy = 0.9183
samples =5 samples = 30
value = [0, 4, 1] value = [0, 20, 10]

class = Iris-versicolor

A
( ath=5.75

sepal len

class = Iris-versicolor

sepal width = 2.45

entropy = 1.0 entropy = 0.9612
samples =2 samples = 26
value =[0, 1, 1] value =[0, 16, 10]

class = Iris-versicolor

L

class = Iris-versicolor

sepal width = 2.85 sepal width = 2.65
entropy = 0.7642 entropy = 0.9975
samples = 9 samples =17
value = [0, 7, 2] value = [0, 9, 8]
class = Iris-versicolor class = lris-versicolor
L i E
entropy = 0.971 entropy = 0.9887 entropy = 0.994 '.ada-oop.f:'ﬁ

samples = 11
value = [0, 5, 6]
class = liis-virginica

samples =5 samples = 16

value = [0, 3, 2] value =[0, 9, 7]
class = Iris-versicolor class = Iris-versicolor
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( sepallength<4.7

entropy = 1.2516
samples =6
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class = Ins-versicalor

L

A
sepal length = 4.95
entropy =0.7219
samples =5
value = [0, 4, 1]
class = Iris-versicolor

sepal width < 2 45
entropy = 1.0
samples =2

value =[0, 1, 1]
class = Iris-versicolor

class = Iris-versicolor
~ y

sepal length £5.45
entropy = 1.5822
samples = 105
value = [36, 32, 37]
class = Iris-virginica

True alse

sepal width £ 3.45
entropy = 1.2082
samples = 67
value = [_3, 2_8, _3_6]
class = Iris-virginica

4
sepal length £6.25

entropy = 0.9932
samples = 62
value = [0, 28, 34]
class = Iris-virginica

sepal length = 6.45
entropy = 0.971
samples =5
value =[3, 0, 2]
class = Iris-setosa

sepal width £ 2.45
entropy = 0.9183
samples = 30
value = [0, 20, 10]
class = Iris-versicolor

Y
sepal length<5.75

entropy = 0.9612
samples = 26
value = [0, 16, 10]

sepal width = 2 85
entropy = 0.7642
samples = 9
value = [0, 7, 2]
class = Iris-versicolor

" sepal width< 2.65
entropy = 0.9975
samples =17
value = [0, 3, 8]
k‘class = Ins—versmclorj

entropy = 0.971
samples =5
value = [0, 3, 2]
class = Iris-versicolor

entropy = 0.9887
samples = 16
value =[0,9,7]
class = Inis-versicolor

entropy = 0.994
samples = 11
value = [0, 5, 6]
class = Iris-virginica
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Graphviz

GVEdit
File Edit Window Graph Help

DB xODEk: 4 %

X[0] <
entropy = 1.5
samples = 150

value = [30, 50, 50]

Tn:e/

X[1] -

=138
entropy = 0.8128
samples = 59

value = [47, 11, 1]

X0]
entropy 7
samples = 12
vahie = [1, 10, 1]

entropy = 0.1485
samples = 47
value = [46, 1, 0]

5.335

entropy = 1.585
samples = 3
value =[1, 1, 1]

entropy = 0.0
samples = 9
value = [0, 9, 0]

39
value = [39, 0, 0]

\

X[1] <= 3.45
entropy = 0.5436
samples = 8
value=[7, 1, 0]

V‘alse

R

=3
entropy = 1.167

samples = 91
value = [3, 39, 49]

X[0]

samples

entropy =
]
value = [0, 39, 47]

entropy

samples = 5
value = [3, 0, 2]

0.971

samples = 37
value = [0, 25, 12]

entropy = 0.9183
samples = 3
value =[2, 1, 0]

entropy = 0.0
samples =
value =[5, 0, 0]

0.65
samples = 12

value = [0, 10, 2]

0.971
samples = 25
value = [0, 15, 10]

X[1] == 2.65
entropy = 0.8631
samples = 7
value = [0, 5, 2]

m

entropy = 0.0
samples = 3
value = [0, 5, 0]

X[1]==2.85
entropy = 0.9367
samples = 17
value = [0, 11, 6]

samples = 8
value = [0, 4, 4]
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iris_tree.dot

digraph Tree |

node [shapeshox] :

0 [1abel="K[0] <= 5.55%nentropy = 1.585\nsanples = 150%mwalue = [50, 50, 50171 ;
1 [1abel="K[1] <= 2. Bnentropy = 0.5128\nsanples = 59havalne = [47, 11, 1177 ;
@ -> 1 [labeldistance=2.5, labelangle=dS, headlsbel="True"] :

2 [lebel="Y[0] <= 4.95'nentropy = 0.816T\nsamples = 12%nwalue = [1, 10, 1177 ;
1-re

3 [label="entropy = 1.585%nsamples = 3inwalue = [1, 1, 1171 ;

. Eia:ai:”entrnpy = 0.0tnsanples = Shnvalue = [0, 9, 01°] ;

é E;a:ei:”x[ﬂ] <= 5.35\nentropy = 0. 1485\n=amplez = 4T'mwalue = [48, 1, 01"]

: _[;E:Eiﬂemmpy = 0.0\nsenples = 3\avalue = (39, 0, 017 ;

E Elaizi:”x[l] 4= 3.45'nentropy = 0.5436\nsamples = Blavalue = [T, 1, 01°] ;

: Eia;ai:”entrnpy = 0.9183nsanples = Bnvalue = [2, 1, 0]°] ;

: Eia:ei:”entropy = 0.0\nsanples = Shnwalue = [5, 0, 01" ; =
T->9

10 [1abel="K[1] <= 3.Tinentropy = 1. 16T1'nsanples = 9ltmwalue = [3, 39, 43171 :
0 - 10 [labeldistence=2.5, labelangle=—45, headlabel="False"] :

11 [Label="¥[0] <= 6. 25\nentropy = 0.893Tnsanples = 86\nvalue = [0, 39, 4711 ;
10-> 11 ;

12 [Label="K[0] <= 5.7S\nentropy = 0.909\nsamples = 3Tinvalue = [0, 25, 12171 :
1-r12
2. 85\nentropy = 0.85\nsanples = 12%zvalue = [0, 10, 2171 :

14 [label="X[1] <= 2 65S'nentrepy = 0.8631'nzanples = Tinvalue = [0, 5, 217] :
13 -> 14

15 [Label="entropy = 0.9183\nsanples = Jinvalue = [0, 2, 1171 ;
14 -> 15

16 [Label="entropy = 0.8113\nsanples = 4\nvalue = [0, 3, 1171 ;
14->18 ;

1T [Label="entropy = 0.0\nzamples = Stawalue = [0, 5 017 :

13 => 17
16 [Label="K[1] <= 2. 95%nentropy = 0.5T1'nsanples = 25tmwalue = [0, 15, 10171 :
12 -> 18 :

19 [Label="K[1] <= 2 B5\nentropy = 0.836Tnsanples = 1T\nvalue = [0, 11, B1"] ;
18 -> 19 :

20 [label="X[0] <= 5.9%nentropy = 0.9852\nsamples = l4inwalue = [0, 8, B]"] :
19 -> 20

21 [lsbel="entropy = 1.0\nsamples = Bhmwalue = [0, 3 317] :

20 -> 21

22 [label="K[1] <= 2 65\nentropy = 0. 9544insanples = Blowalue = [0, 5, 3171 ;
o0 -y 22

23 [label="entropy = 1 Dinsamples = 4\nvalue = [0, 2, 2]¥] ;

22 > 73 ;

24 [label="entropy = 0.8113nsamples = 4invalue = [0, 3, 1171 :

2z -> 24

25 [lsbel="entropy = 0.0\nsamples = Fimwalue = [0, 3 017] :

19 - 25 ;

26 [label="X[1] ¢= 3.1'nentropy = 1.0\nsamples = Ghmvalue = [0, 4, 4171 ;
15 -> 26 :

27 [label="entropy = 0.9Tl\nsanples = Sinvalue = [0, 2, 31°] ;

entropy = 0.9183nsamples = Sinvalue = [0, 2, 1171 :

X[0] <= T.0S%nentropy = 0.8631%nzanples = 42%nwalue = [0, 14, 35]7]

30 [label="K[0] < 6. 55%nentropy = 0. 9416tnsanples = Iinvalue = [0, 14, 25171
23> 30 ;
31 label="Yl11 <= 2 B'nentroov = 0.8631\nsamoles = 21tmwalue = M0, B. 1511 T
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1ol — DecisionTree Regressor ®

—— Ridge Regressor (6 Degree)
Bagging Ridge (6 Degree)
m== Bagging DecisionTree Regressor
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Code

il
EY

& oI [

B BRI AT

model = RandomForestRegressor(n_estimators=1ee, criterion='mse', max depth=1@, min_samples split=5,

max_features=8.6, oob score=True)
model.fit(x, y)
print '00B Score = ', model.oob score
y_hat = model.predict(x)
rmse = np.sqrit(np.mean((y_hat - y)**2))
print 'RMSE = ', rmse, 'Predict Score = ', rmse / np.mean(y)
feature _importances = np.array(zip(columns, model.feature_ importances ))
feature importances[:, 1] = feature_importances[:, 1].astype(np.float)
feature_importances.sort(axis=@)
feature_importances = feature_importances[::-1]

for fi in feature_importances: 7] Rigure 1
EHFEA SR 0. 0240475164437 800 _AERHRERESHEEXE BT
BFEE 0.0196562211564 . o WNE| : § § :

RIBEAIEIE 0. 0187625408241
FEIEAIEE 0.0184318382301

HhEEEEEE 0. 0182858907058 4200 Ler oo e

HhEkE 0. 016660182329
EEHHeT{ERE 0. 0144664713616

5% 0.0137140251708 SOV R U S I A S A

FESE 0.0128121358596

AR 0.0113859310541 L S L L ey

ZATFEREE 0. 0113687880457
ZAZZEE 0.0112938309575 : :
ETEFE I EE 0. 0107283288012 200
Mol A B 0.00870104496645

MEATTH 0.00541540683171
TEREEEEEELLEIE 0. 0053253206699

S A EE 0. 00385674089549 20|01+~ |E

350
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