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In [1]:

import os, warnings
import numpy as np

# A0 HAIX 2AlotHLE =2 M (ignore),

01. X} HS0f CisH LofE 7|

Z2XE 0|53}/

CAIE2 0l Al (default)
# warnings.filterwarnings(action='default"')
warnings.filterwarnings(action="ignore')
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In [2]:

from sklearn.model_selection import cross_val_score
from sklearn.datasets import load_boston

from sklearn.linear_model import LinearRegression
import sklearn

import pandas as pd

import mglearn

print(sklearn.__version__)

0.23.2

In [3]:

boston = load_boston()

df = pd.DataFrame(boston.data, columns=boston.feature_names)
df['price'] = boston.target

print(df.shape)

(506, 14)
In [4]:
df .head()
Qut[4]:

CRIM ZN INDUS CHAS NOX RM AGE DIS RAD TAX PTRATIO B
0 0.00632 18.0  2.31 0.0 0.538 6.575 652 4.0900 1.0 296.0 15.3 396.90
1 0.02731 0.0 7.07 0.0 0469 6.421 789 49671 2.0 2420 17.8 396.90
2 002729 00  7.07 0.0 0469 7.185 61.1 4.9671 2.0 242.0 17.8 392.83
3 003237 00 218 0.0 0.458 6.998 458 6.0622 3.0 222.0 18.7 394.63
4 006905 00 2.18 0.0 0.458 7.147 542 6.0622 3.0 222.0 18.7 396.90
In [5]:

X = df.drop(['price'], axis=1)
y = df['price']

+ scoring='neg_mean_squared_error' : Bt E|= Z+0| 24=0|C}.
« HIIX|HE NMSE(S+T2 B E)



In [6]:

Ir_model = LinearRegression()
neg_mse_scores = cross_val_score(lr_model, X, v,
scor ing="'neg_mean_squared_error', cv=5)

rmse = np.sart(—1 * neg_mse_scores)

print(rmse)
print(" = RMSE : {0:.3f}".format( np.mean(rmse) ) )

[3.52991509 5.10378498 5.75101191 8.9867887 5.77179405]
H RMSE : 5.829
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04. LOOCV (Leave-one-out cross-validation)
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In [7]:

from sklearn.model_selection import LeaveOneOut
from sklearn.tree import DecisionTreeClassifier
from sklearn.datasets import load_iris

In [8]:

loo = LeaveOneOut ()

iris = load_iris()

tree = DecisionTreeClassifier()
scores =
", len(scores))

s {:.2f}" . format(scores.mean()))

wx 25 & 2% 150
IR HES 0.9
o irisQ| 42+ 15071 2| H|O|EHO|E 2 150H | wXt HF

« Shuffle-split cross-validation
= train_size Tt MEZ S8 MEE UtE1

» test_size T (B EE|X| E2)2 HAE MEE THELL

= n_splits S0 HHE

In [9]:

mglearn.plots.plot_shuffle_split()

cross_val_score(tree, iris.data, iris.target, cv=100)

ShuffleSplit with 10 points, train_size=5, test_size=2, n_splits=4
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In [10]:

from sklearn.model_selection import ShuffleSplit

In [11]:
shuffle_split = ShuffleSplit(train_size=10, test_size=5, n_splits=10)

scores = cross_val_score(tree, iris.data, iris.target,
cv=shuffle_split)

print("wx 2= &2 n{}".format(scores))
avg = scores.mean()
print("Z= : {:.2f}" . format( avg ) )

(0¢]
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§Z20] 1507l12] 50% 5 = M2 = 50%S HIAE HIO|E Moz 510 108 = &

from sklearn.model_selection import ShuffleSplit
shuffle_split = ShuffleSplit(test_size=0.5, train_size=0.5, n_splits=10)

scores = cross_val_score(tree, iris.data, iris.target, cv=shuffle_split)
print("wWxk 2= 2 #n{l}".format(scores))
scores.mean()

wx #E %

[0.93333333 0.96 0.93333333 0.94666667 0.97333333 0.94666667
0.93333333 0.86666667 0.94666667 0.90666667 ]

Out[12]:

0.9346666666666665

o YUO| ET WXt AZ2UE 3A-E =W MELHHAE MES 7|2 SEFCoE ZHG oS I K&
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=X : RepeatedKFold2| KFold 222 ALE
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o HHE Z=& n_repeats OW7 =2 4. 7|272t2 100|C},

In [13]:

from sklearn.model_selection import cross_val_score, KFold, StratifiedKFold
from sklearn.datasets import load_iris

from sklearn.linear_model import LogisticRegression

from sklearn.model_selection import RepeatedStratifiedKFold

In [14]:

iris = load_iris()
logreg = LogisticRegression()

In [15]:
# n_split : 5 28 ZC #( | 2t 1 5)
# n_repeat = 10 Bt=E3x(0|= 10)

# Point : Bt=&0 wrmmae CAl A S LICEH.
rskfold = RepeatedStratifiedkFold(random_state=42, n_splits=5, n_repeats=10)
scores = cross_val_score(logreg, iris.data, iris.target, cv=rskfold)

print("&< : " len(scores))

print("wWx 2= &2 #n", scores)

print("wWx 2= Hoa A 0 {0 3f}" . format(scores.mean() ) )
S 0

96666667 0.93333333 1. 0.93333333 0.96666667

0. 96666667 0.93333333 1. 0.96666667 0.93333333 1.

1. 0.96666667 0.96666667 0.9 1. 1
0.93333333 0.96666667 0.93333333 0.96666667 0.96666667 1
0.96666667 1. 0.96666667 0.96666667 0.9 1.
0.96666667 0.96666667 0.96666667 0.96666667 0.93333333 0.96666667
0.96666667 1. 1. 0.9 0.96666667 1.

0.9 0.96666667 0.96666667 0.9 0.96666667 0.96666667
1. 0.96666667 ]
Wi BS B2 8=+ 1 0.965

o« MM ZF B+ n_splits X n_repeats/f|=FFE U= ZICE 7| 24f2 AHESHH BH=ZE 2 5x 10 = 5074 2
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In [16]:

mglearn.plots.plot_group_kfold()

GroupKFold
w Split 1 777 N7 7 AV 77 | i o [ E | [ 7 A Z AN 7 AV 7 7]
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5 spiit 3 R (P FE | |7 A 7 A7 7 AV 7 AN 7 7 AV 7 7 N7 7 AV 771 B Test set
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In [17]:

from sklearn.model_selection import GroupKFold
from sklearn.datasets import make_blobs

X, vy = make_blobs(n_samples=12, random_state=0)
print(X.shape, y.shape)

# XS M JHS ME=2 22 O80 %o,
# OS2 Ul JHe ME0l &Lt
groups = [0,0,0, 1,1,1,1, 2,2, 3,3,3] # 401 11&

scores = cross_val_score(logreg, X, vy, groups, cv=GroupKFold(n_splits=3))
print("Wx 2= &2 #n", scores)

(12, 2) (12,)
wit #S =
[0.75 0.6 0.66666667 ]

In [18]:

gkf = GroupKFold(n_splits=3)
groups = [0,0,0, 1,1,1,1, 2,2, 3,3,3]
X, y = make_blobs(n_samples=12, random_state=0)

for train, test in gkf.split(X, y, groups=groups):
print("%s %s" % (train, test))

[ 1 7 8 910 11]
(0123456l [7 8 9
[ 4 6 7 8 9101

45 6]
1]
[0

012]



In [19]:

ogkf = GroupKFold(n_splits=4)
groups = [0,0,0, 1,1,1,1, 2,2, 3,3,3]
X, y = make_blobs(n_samples=12, random_state=0)

for train, test in gkf.split(X, y, groups=groups):
print("%s %s" % (train, test))

In [20]:

from sklearn.model_selection import GroupKFold
X [0.1, 0.2, 2.2, 2.4, 2.3, 4.55, 5.8, 8.8, 9, 10]

y — [HaHy “b“’ Hbl\y Ilb\l’ ”C“, ”C“, IICII’ Hdl\y “d“’ Hdl\]
groups = [1, 1, 1, 2, 2, 2, 3, 3, 3, 3]

gkf = GroupKFold(n_splits=3)
for train, test in gkf.split(X, y, groups=groups):
print("%s %s" % (train, test))
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