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* (7} decision tree= classification(&F)2t regression(Z| ) 20| 22| At&3st= 22 O|LCt,

e (Lh 2F17Y =0[Q| ZZ2f H|==otLt.

# mglearn &X Z X
# Ipip install mglearn

Collecting mglearn

Downloading mglearn-0.1.9.tar.gz (540 kB)

(NN NANNRNNRNNNANNANNEE| 540 kB 7.0 MB/s

Requirement already satisfied: numpy in /usr/local/lib/python3.7/dist—-packages (from m
glearn) (1.21.6)
Requirement already satisfied: matplotlib in /usr/local/lib/python3.7/dist-packages (f
rom mglearn) (3.2.2)
Requirement already satisfied: scikit—learn in /usr/local/lib/python3.7/dist-packages
(from mglearn) (1.0.2)
Requirement already satisfied: pandas in /usr/local/lib/python3.7/dist-packages (from
mglearn) (1.3.5)
Requirement already satisfied: pillow in /usr/local/lib/python3.7/dist-packages (from
mglearn) (7.1.2)
Requirement already satisfied: cycler in /usr/local/lib/python3.7/dist-packages (from
mglearn) (0.11.0)
Requirement already satisfied: imageio in /usr/local/lib/python3.7/dist-packages (from
mglearn) (2.4.1)
Requirement already satisfied: joblib in /usr/local/lib/python3.7/dist-packages (from
mglearn) (1.1.0)
Requirement already satisfied: kiwisolver>=1.0.1 in /usr/local/lib/python3.7/dist-pack
ages (from matplotlib—>mglearn) (1.4.2)
Requirement already satisfied: pyparsing!=2.0.4,!=2.1.2,1=2.1.6,>=2.0.1 in /usr/local/
lib/python3.7/dist-packages (from matplotlib—>mglearn) (3.0.8)
Requirement already satisfied: python-dateutil>=2.1 in /usr/local/lib/python3.7/dist-p
ackages (from matplotlib->mglearn) (2.8.2)
Requirement already satisfied: typing-extensions in /usr/local/lib/python3.7/dist-pack
ages (from kiwisolver>=1.0.1->matplot!ib->mglearn) (4.2.0)
Requirement already satisfied: six>=1.5 in /usr/local/lib/python3.7/dist-packages (fro
m python-dateuti|>=2.1->matplot!|ib->mglearn) (1.15.0)
Requirement already satisfied: pytz>=2017.3 in /usr/local/lib/python3.7/dist—-packages
(from pandas—>mglearn) (2022.1)
Requirement already satisfied: threadpoolct!>=2.0.0 in /usr/local/lib/python3.7/dist—-p
ackages (from scikit—-learn->mglearn) (3.1.0)
Requirement already satisfied: scipy>=1.1.0 in /usr/local/lib/python3.7/dist-packages
(from scikit—learn->mglearn) (1.4.1)
Building wheels for collected packages: mglearn

Building wheel for mglearn (setup.py) ... done

Created wheel for mglearn: filename=mglearn-0.1.9-py2.py3—-none-any.wh!| size=582639 s
ha256=f205d10bbb5511¢c252273e58983f75aeh6975a0d870335dabe f8d39dc9684b4 f

Stored in directory: /root/.cache/pip/wheels/f1/17/e1/1720d6dcd70187b6b6¢3750ch35087
98f2b1d57¢9d3214b08b
Successfully built mglearn
Installing collected packages: mglearn
Successfully installed mglearn-0.1.9



import matplotlib.pyplot as plt
import mglearn

plt.figure(figsize=(10,10))
mglearn.plots.plot_animal_tree()
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from sklearn.tree import DecisionT

reeClassifier

from sklearn.model_selection import train_test_split
from sklearn.datasets import load_breast_cancer

import seaborn as sns

cancer = load_breast_cancer ()
X = cancer.data
y = cancer.target




X_train, X_test, y_train, y_test = train_test_split(X, v,
stratify=cancer. target,

test_size = 0.3,
random_state=77)

tree = DecisionTreeClassifier(max_depth=2, random_state=0)
tree. fit(X_train, y_train)

print("&a& ME H&T : {:.3f}". format(tree.score(X_train, y_train)))
print("HIAE HME H&T : {:.3f}". format(tree.score(X_test, y_test)))

2d NME d=&% : 0.972
HAE NE &% : 0.912

o ZFERZ|Q| ZO|E HMTtSA| o™ E|l= FAH ZoX| 1 S&sH & = ULt
o NHM= EC[7t Y AO|0f| =HStH E2|o] H& S B S5t= A.
* max_depthE 0|8

for i in range(1,7,1):
tree = DecisionTreeClassifier(max_depth=i, random_state=0)
tree. fit(X_train, y_train)
print(f"max_depth : {i}")
print("&a ME Hstx @ {: . 3f}". format(tree.score(X_train, y_train)))
print("HIAE ME EsT @ {:.3f}". format(tree.score(X_test, y_test)))

max_depth : 1

= ME =% @ 0.932
HAE HE =% : 0.883
max_depth @ 2

=d NE E&& @ 0.972
HAE ME =% @ 0.912
max_depth : 3

=d NE =& @ 0.982
HAE ME =% @ 0.906
max_depth : 4

= ME =% @ 0.985
HAE HE &% : 0.906
max_depth : 5

= ME =% @ 0.992
HAE HME =% : 0.889
max_depth : 6

=d NE &% @ 0.997
HAE ME =% : 0.901

tree = DecisionTreeClassifier(max_depth=2, random_state=0)

tree. fit(X_train, y_train)

print(f'max_depth : {i}")

print("2ed ME A& @ {:.3f}". format(tree.score(X_train, y_train)))
print("BHIAE HNE H&S @ {:.3f}". format(tree.score(X_test, y_test)))

max_depth : 6
= ME =% @ 0.972
HAE HE &% @ 0.912

04 RO HIO|E A 0|83 2Y 725 U A|Zt3}

from sklearn.tree import export_graphviz
import graphviz

export_graphviz(tree,
out_file="tree.dot",
class_names=['&4&d "', '"&¥&"'],



feature_names = cancer . feature_names,
impurity = False, # gini A=
filled=True) # color

In [11]: with open("tree.dot") as f:
dot_graph = f.read()
display(graphviz.Source(dot_graph))
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In 121 import numpy as np

In [13]: def plot_feature_imp_cancer (model):
n_features = cancer.data.shape[1]
imp = model . feature_importances_
plt.barh(range(n_features) , imp, align="'center")
plt.yticks(np.arange(n_features), cancer.feature_names)

plt.xlabel ("feature importance")
plt.ylabel ("feature")
plt.ylim(-1, n_features)

'n [14]: plt.figure(figsize=(12,12))
plot_feature_imp_cancer(tree)
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