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In [1]:

from sklearn.model_selection import train_test_split
import mglearn

import sklearn

from sklearn.datasets import load_iris

from sklearn.model_selection import cross_val_score
from sklearn.tree import DecisionTreeClassifier

In [2]:

print(mglearn.__version_)
print(sklearn.__version__)

iris = load_iris()
X iris.data
y iris.target

# OOl A L=
X_train, X_test, y_train, y_test = train_test_split(X, vy, random_state=0)

print(X_train.shape, y_train.shape, X_test.shape, y_test.shape)

(112, 4) (112,) (38, 4) (38,)
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In [5]:

mode!l = DecisionTreeClassifier(max_depth=2, min_samples_split=3)
model.fit(X_train, y_train)
print(model.score(X_train, y_train), model.score(X_test, y_test))

0.9642857142857143 0.8947368421052632
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In [6]:

# XX score H
best_score = 0

for depth in [2,3,4,5,6]:
for min_samples in [5,10,30,50,100]:
# OHOHEH =9 28 ol CHoll SveE
tree = DecisionTreeClassifier (max
tree.fit(X_train, y_train)

A

[}

epth=depth, min_samples_split=min_samples)

ol

o

g

# HAE HNE=Z 2AAZHECZE ZEOt
score = tree.score(X_test, y_test)

# B0 0 =293 MW= &M JIS
if score > best_score:
best_score = score
best_parameters = {'max_depth':depth, 'min_samples_split':min_samples}

print(best_score)
print(best_parameters)

print("=L0 &= : {:.2f}". format(best_score))
print("= = OiJHEI== ", best_parameters)

0.8947368421052632

{'max_depth': 2, 'min_samples_split': 5}
0.9736842105263158

{'max_depth': 3, 'min_samples_split': 5}
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In [7]:
mglearn.plots.plot_threefold_split()
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In [8]:

from sklearn.tree import DecisionTreeClassifier

St&5(sts+d3), HAEZ 28

trainval, X_test, y_trainval, y_test = train_test_split(iris.data,
iris.target,
random_state=0)

#
X_

valid, y_trainvalid)S 2205t04

< 12 S

_train, y_valid = train_test_split(X_trainval,
y_trainval,
random_state=0)
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In [10]:

print("&& HE: {}, 2= HNE: {}, HAE HME: {}".format(X_train.shape[0], X_valid.shape[0], X_t

£ ME: 84, 2Z HME: 28, HAE HE: 38
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In [11]:

# XX score H
best_score = 0

for depth in [2,3,4,5,6]:
for min_samples in [5,10,30,50,100]:
# OO =2 22 &0l ol EclE =¢
tree = DecisionTreeClassifier(max_depth=depth, min_samples_split=min_samples)
tree.fit(X_train, y_train)

# HAE NE=Z E2lE "I}
score = tree.score(X_test, y_test)

# B =90 o2 S D=
if score > best_score:
best_score = score
best_parameters = {'max_depth':depth, 'min_samples_split':min_samples}

print(best_score)
print(best_parameters)

# SEE2 MERQA 2S5 NEE X RS CHAl B¢
# HAE HMEZ AI20H O LICH

tree = DecisionTreeClassifier(**best_parameters)
tree.fit(X_trainval, y_trainval)

test_score = tree.score(X_test, y_test)
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o

print("Z2E NEOWA =20 &E4= @ {:.2f}" . format(best_score))
print("== D= ", best_parameters)
print("Z&E HHHZ=0HA HAE HME &Ez= @ {:.2f}".format(test_score))

0.8947368421052632

{'max_depth': 2, 'min_samples_split': 5}
0.9736842105263158

{'max_depth': 3, 'min_samples_split': 5}

25 MEOWA =D B4 : 0.97

Z & OHOHBI2 ¢ {'max_depth': 3, 'min_samples_split': 5}
Z&E R =0M HIAE HME &2 : 0.97
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In [12]:

import numpy as np

In [13]:

for depth in [2,3,4,5,6]:
for min_samples in [5,10,30,50,100]:
# O] 2+ X80l CHoll ECIE =
tree = DecisionTreeClassifier(max_depth=depth, min_samples_split=min_samples)

# Wi Z5= HSELICH

scores cross_val_score(tree, X_trainval, y_trainval, cv=5)

# WX 2 O BEDsS AL

score = np.mean(scores)

# 82D O =99 2= s D=
if score > best_score:
best_score = score
best_parameters = {'max_depth':depth, 'min_samples_split':min_samples}

In [18]:

#o5=2 NES d35 NEE &Xd 2E= ChAl Bt
# HAE NEE AtZdll HIMELICH.

tree = DecisionTreeClassifier(*xbest_parameters)
tree.fit(X_trainval, y_trainval)

test_score = tree.score(X_test, y_test)

rn
o

print("== OHOHEHZ ", best_parameters)
print("E& HIHHZS0A HAE HNE &= @ {:.2f}" . format(test_score))

=& OHOHEI4= © {'max_depth': 3, 'min_samples_split': 5}
Z ™ OOHS0lA BIAE NE &E4 @ 0.97
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In [19]:

# mglearn.plots.plot_cross_val_selection()
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In [20]:

mglearn.plots.plot_grid_search_overview()
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In [21]:

# OHoHEH S

param_grid = {'max_depth':[2,3,4,5,6],
'min_samples_split':[5,10,30,50,100] }

print("OHOHEHZ 2l= Wn", param_grid)

O =~ 12l
{'max_depth': [2, 3, 4, 5, 6], 'min_samples_split': [5, 10, 30, 50, 100]}

GridSearchCVE 0| 8¢t X 2| D7l tH = &7|

« GridSearchCV([2 2], param_grid, cv="li5, return_train_score=True)
= param_grid : ElA{ {2 FE{O| ulzt0|E
= return_train_score : 7|&2f(False)O| ™ training scoresOf & &|X| Qf=C}.



In [22]:

from sklearn.model_selection import GridSearchCV
from sklearn.tree import DecisionTreeClassifier

grid_search = GridSearchCV(DecisionTreeClassifier(),
param_grid, cv=5, return_train_score=True)
grid_search

Out [22]:

GridSearchCV(cv=5, estimator=DecisionTreeClassifier(),
param_gr id={'max_depth': [2, 3, 4, 5, 6],
'min_samples_split': [5, 10, 30, 50, 100]},
return_train_score=True)

In [23]:

# OOl A L=

X_train, X_test, y_train, y_test = train_test_split(iris.data,
iris.target,
random_state=0)

In [24]:

# ZJ| stg

grid_search.fit(X_train, y_train)

Out[24]:

GridSearchCV(cv=5, estimator=DecisionTreeClassifier(),
param_grid={'max_depth': [2, 3, 4, 5, 6],
'min_samples_split': [5, 10, 30, 50, 100]},
return_train_score=True)

In [25]
print("=& OHIHEHZ ", grid_search.best_params_)
print("E 0 WXt A= B 0 {: . 4f}" . format(grid_search.best_score_))

{'max_depth': 5, 'min_samples_split': 5}
a5 &4 1 0.9731

3

In [26]:

# 2 & HAEZ H2 5, %
grid_search.score(X_test, y_test)
Out[26]:

0.9736842105263158
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In [27]:

print("== OHIHHZ ", grid_search.best_params_)

print("=20 WXt A= B o {:.2f}" . format(grid_search.best_score_))
HH# DX A =, 20 A5 29 ol

print("z220 45 29 :#n", grid_search.best_estimator_)

2 & OHOHEB 2= : {'max_depth': 5, 'min_samples_split': 5}

2D WX B8 % 0.97

DecisionTreeClassifier (max_depth=5, min_samples_split=5)
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In [28]:

import pandas as pd
pd.set_option('display.max_columns', None)

# DataFramel = H &t
results = pd.DataFrame(grid_search.cv_results_)
results.shape

Out[28]:
(25, 22)
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In [30]:

# &H
display(

.transpose(results.

head(25) ))

0 1 2
mean_fit_time 0 0.000197697 0 0.000¢
std_fit_time 0 0.000395393 0 0.0004
mean_score_time 0.000594616 0.000602818 0.00100026
std_score_time 0.000485556 0.000492211 5.80998e-06
param_max_depth 2 2 2
param_min_samples_split 5 10 30
{'max_depth'": 2, {'max_depth'": 2, {'max_depth": 2, {'max_de

params 'min_samples_split: 'min_samples_split: 'min_samples_split"
5} 10} 30}
split0_test_score 0.956522 0.956522 0.956522
split1_test_score 0.913043 0.913043 0.913043
split2_test_score 1 1 1
split3_test_score 0.909091 0.909091 0.909091
split4_test_score 0.954545 0.954545 0.954545
mean_test_score 0.94664 0.94664 0.94664
std_test_score 0.0333049 0.0333049 0.0333049
rank_test_score 9 9 9
split0_train_score 0.966292 0.966292 0.966292
split1_train_score 0.966292 0.966292 0.966292
split2_train_score 0.955556 0.955556 0.955556
split3_train_score 0.977778 0.977778 0.977778
split4_train_score 0.955556 0.955556 0.955556
mean_train_score 0.964295 0.964295 0.964295
std_train_score 0.00827669 0.00827669 0.00827669
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In [31]:

scores = np.array(results.mean_test_score).reshape(5,5)

# WX 25 7 8+ olEY =

mglearn.tools.heatmap(scores,
xlabel="max_depth', xticklabels=param_grid[ max_depth'],
ylabel="min_samples_split', yticklabels=param_grid[ 'min_samples_split'],
cmap="viridis'

)

Out[31]:

<matplotlib.collections.PolyCollection at Ox2afcf7b32b0>
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In [32]:

import matplotlib.pyplot as plt
from sklearn.svm import SVC

In [33]:

# OO == el=
param_grid = {'C': [0.001, 0.01, 0.1, 1, 10, 100],
‘gamma’: [0.001, 0.01, 0.1, 1, 10, 100] }

grid_search = GridSearchCV(SVC(),
param_grid, cv=5, return_train_score=True)
grid_search

Out [33]:

GridSearchCV(cv=5, estimator=SVC(),
param_grid={'C': [0.001, 0.01, 0.1, 1, 10, 1001,
‘gamma': [0.001, 0.01, 0.1, 1, 10, 100]},
return_train_score=True)

In [34]:

# GIOIE Al LtSD|

X_train, X_test, y_train, y_test = train_test_split(iris.data,
iris.target,
random_state=0)

# 2| &5

grid_search.fit(X_train, y_train)

Out [34]:

GridSearchCV(cv=5, estimator=SVC(),
param_grid={'C': [0.001, 0.01, 0.1, 1, 10, 1007,
'gamma': [0.001, 0.01, 0.1, 1, 10, 100]},
return_train_score=True)



In [35]:
fig, axes = plt.subplots(1,3, figsize=(13,5))

param_grid_linear = {'C':np.linspace(1.0, 1.
1

, 6)
‘gamma': np.linspace(1. 1

1 ’
0, 1.1, 6) }

param_grid_one_log = {'C':np.linspace(1,2,6),
'gamma': np.logspace(-3,2,6) }

param_grid_range = {'C': np.logspace(-3,2,6),
‘gamma': np.logspace(-7,-2,6) }

for param_grid, ax in zip([param_grid_|linear,
param_grid_one_log,
param_grid_range], axes):
grid_search = GridSearchCV(SVC(), param_grid, cv=5)
grid_search.fit(X_train, y_train)
scores = grid_search.cv_results_[ 'mean_test_score'].reshape(6,6)

# OX 23S B & OEYW =

scores_image = mglearn.tools.heatmap(scores,
xlabel="gamma', xticklabels=param_grid[ gamma'],
ylabel='C", yticklabels=param_grid['C"],
cmap="viridis', ax=ax

)

11 095 09 096 091 100.0

108 095 09 096 091 10.0

106 095 09 096 091 10

104 094 096 096 092 01

102 094 09 096 092 001

10 094 09 095 093 108 0001

10 102 104 106 108 11 0001 001 01 10 10.0 100.0 1e-07 1le-06 1e-05 00001 0001 001
gamma gamma gamma

o WERM JeiZE= B Beboh YO WA o7 e 22| =71 22 MO|Ct
o FHRM D ZE M2 O PEY. Ol= gammali7i H0h ot =0f G = =L
= 5 gamma D7l = HES RIS HMotn JUX|T, COf7f = AEX| ZOHEX], OfLIH Sa3t
Of7h =71 ot 2 == QUSLITH.
o MHM Jd2i== Co gamma = 270 2t £40] BRULt SHA|TH J2f = 215 Ofef Ho| A= of+ &
gt7t GiCt.

rE

-

X3St g

EH
2L OoHd

- M30= ¢t4S @A, i ST g2 88 =2, U7l +8 B 7 =Tt Boh=X] 2 27

« history
= 2022/08 %|Z L0 E v12



o=z Hi=Z S SFA0 A S 7H7F 2L T,

Copyright 2022 LIM Co. all rights reserved.



