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MABTRBAERDHRANE, XTRFRBETERILEZRREFE-ER.

entropy

WEXNEENHAEE, ERMXMZZE, BIIULTMEEERNEN, MRFDENBSAENDEST
DRZHF, NFSXRIEREXN:

I(x;)=-log, p(x;)

Hip(x)ZiEFiz ) KAIRER

ANTHER, BRNBBTEMBXRAMEAREESNERAEE, B TENAINEE:

H = —Z = P(x)log, p(x;)

Heng ok e,
EREW TP, RDAAXEAXS NG THEITRIX D, MDAE (entropy) RRA:

m
infolD) = — Z piloga(p;)

1=1

HApiR RSB T RANERE MG TAR LR, FTUAETILRATENHERNIINGTATRSANEF
AET, BIXLIREXRREDR TANERINSHEZEN T ERE.

IMAERNMRIIFNNZTADIRE EARTTY D, MAXDIIZHEREERA:

infoylD) = E —in folD;]
= DI |

miE 2Bl AMENEE:
gain(A) = nfo(D) —info,(D)

IDIEEFRAEBARBED RN, TESTEBMNIEER, REEFIESEG KNEMEHITOR., TEIEI4E
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Heps, mflipBI&RmzI. K,
gL, FRIHRTRESRE. PREE. ELERAEXXGE, TEHITESEMNEEIEE.
info(D) = —0.Tlogs0.7T — 0.3log:0.3 = 0.7+ 0.51 + 0.3 % 1.74 = 0.879
. 0 0 3 3. 1 I 3 3
nfor(D) =03%(—=logy— — =logy—) +0.4% [ —=logy— — —logs—) + 0.3 %
1Hf li( |=0e (—3logag — slogay (—7logay — Jlogay

(—3log2z — gloggéj =0+ 0.326 + 0.277 = 0.603

gauin(L) = 0.879 — 0.603 = 0.276
Fitt H SR EHE BRI 20.276,
FAE# 5 EEBRIFAHINE 1% 9 5 490.553710.033,

RAFREBERANGERER, FIXNE—RoRERFATERENSE, PRENERNTERT:
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FELENEM L, BEFIERXTAHETEFTRNSRENE, &EMAIUSEIRTREN.

%>
W EREEE, BET— 0 KT

In [1]:

import math

In [3]:

# 1ZEE 5 ERIEFIL 7, TEIEEN

#no 3/10

# yes 7/10

info_D = —-0.3*math.log2(0.3) + (-0.7*math.log2(0.7))
info_D

Out[3]:
0.8812908992306927



In [4]:

# ZEEL 415

#s0.3--> noyesno [no2/3 yes 1/3
#m 0.4 ——> yes yes no yes [no 1/4 yes/4
#10.3-—> yesyesyes | noO yes 1

info_D_L = 0.3*%(-2/3*math.log2(2/3) —1/3*math.log2(1/3)) + 0.4*(-1/4*math.log2(1/4) -3/4*math.log2(
# 0.3*(-0*math.log2(0) —1*math.log2(1))
info_D_L

Out[4]:
0.6

In [5]:

info_D - info_D_L
Out[5]:
0.2812908992306927

In [8]:

#s4/10 ——> no no yes no [no 3/4 yes 1/4

#m4/10 ———> yes yes yes yes [no 0 yes 1

#12/10 ——> yes yes [no O yes 1

info_D_F = 0.4*%(-3/4*math.log2(3/4) —1/4*math.log2(1/4))
info D_F

Out[8]:
0.32451124978365314

In [9]:

info_D - info_D_F
Out[9]:
0.5567796494470396

In [11]:

#yes 0.5 ———> no yes no yes yes [no 2/5 yes 3/5

#no 05 ———> yesyesyesyesno [no1/5 yes4/5

info_D_H = 0.5*(-2/5*math.log2(2/5) -3/5*math.log2(3/5)) + 0.5*%(-1/5*math.log2(1/5) —4/5*math.logZz
info_D_H

Out[11]:
0.8464393446710154



In [12]:

info_D - info_D_H
Out[12]:
0.034851554559677256

=. kK

[EE] Z#imax_depthii K, BB ZIIE

In [13]:
# IRRN D ERE

from sklearn.tree import DecisionTreeClassifier

1. (EABFirisEHIES

In [14]:

import sklearn.datasets as datasets

iris = datasets.load_iris()

In [18]:

data = iris.data
target = iris.target
samples = data[:,:2]



In [19]:

import matplotlib.pyplot as plt
%matplotlib inline

plt.scatter(samples|:,0],samplesl[:,1],c=target)
Out[19]:

<matplotlib.collections.PathCollection at Ox16af7ab0>
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In [21]:

import numpy as np
xmin,xmax = samples[:,0].min()-0.5,samples[:,0].max()+0.5
ymin,ymax = samplesl:,1].min()-0.5,samples[:,1].max()+0.5

x = np.linspace(xmin,xmax,300)
y = np.linspace(ymin,ymax,300)

xx,yy = np.meshgrid(x,y)
X_test = np.c_[xx.ravel(),yy.ravel()]

In [28]:

from matplotlib.colors import ListedColormap
colormatp = ListedColormap(['r','g','b'])



In [33]:

# max_depth RENRE, EHAHIEH, B5Z4HHIUE
decision = DecisionTreeClassifier(max_depth=5)
decision.fit(samples,target)

y_ = decision.predict(X_test)

plt.scatter(X_test[:,0],X_test[:,1],c=y_)
plt.scatter(samples|:,0],samplesl:,1],c=target,cmap=colormatp)

{EFAKNNE %

In [30]:

from sklearn.neighbors import KNeighborsClassifier
knn = KNeighborsClassifier()
knn.fit(samples,target)

y1_ = knn.predict(X_test)
plt.scatter(X_test[:,0],X_test[:,1],c=y1_)
plt.scatter(samples[:,0],samples[:,1],c=target,cmap=colormatp)

(ERZEHFRIAEE

In [31]:

from sklearn.linear_model import LogisticRegression

logistic = LogisticRegression()

logistic.fit(samples,target)

y2_ = logistic.predict(X_test)
plt.scatter(X_test[:,0],X_test[:,1],c=y2_)
plt.scatter(samples[:,0],samples[:,1],c=target,cmap=colormatp)

2, {EREYIFHN—1 1

{#FIRandomState4: 5 & & AL 2K
B172-100%100,Z [B)RIFEAMNE
A R IE R EFRAE

A=



In [126]:

# [BERENZ
np.random.seed(1)

radians = np.sort(np.random.random(200))*200-100

X = np.cos(radians)
y = np.sin(radians)

plt.scatter(X,y)

In [1271:

noise = np.random.random(50) - 0.5
noise

In [128]:

y[::4] += noise

In [129]:

plt.scatter(X,y)

HMEERME, 1LE ER20T S AR B ERYE E

BIZ A RIRE AR RN
HATEUREIZR



In [141]:

from sklearn.tree import DecisionTreeRegressor

tree1 = DecisionTreeRegressor(max_depth=1)
tree2 = DecisionTreeRegressor(max_depth=>5)
tree3 = DecisionTreeRegressor(max_depth=50)

X_train = radians.reshape(-1,1)
y_train = np.c_[X,y]

treel.fit(X_train,y_train)
tree2.fit(X_train,y_train)
tree3.fit(X_train,y_train)

Out[141]:

DecisionTreeRegressor(criterion="mse', max_depth=50, max_features=None,
max_leaf_nodes=None, min_impurity_decrease=0.0,
min_impurity_split=None, min_samples_leaf=1,
min_samples_split=2, min_weight_fraction_leaf=0.0,
presort=False, random_state=None, splitter='best')

BlI%2-100%1 100/ FTUN £ HE, [B]FB90.01
STEUR A TIION

In [142]:
X_test = np.arange(-100,100,0.01).reshape(-1,1)
y1_ = treel.predict(X_test)

y2_ = tree2.predict(X_test)
y3_ = tree3.predict(X_test)

ErER



In [143]:
plt.scatter(y1_[:,0],y1_[:,1])
Out[143]:

<matplotlib.collections.PathCollection at Ox1bded1fO>
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In [144]:
plt.scatter(y2_[:,0],y2_[:,1])
Out[144]:

<matplotlib.collections.PathCollection at Ox1be28270>
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In [145]:
plt.scatter(y3_[:,0],y3_[:,1])
Out[145]:

<matplotlib.collections.PathCollection at 0x1be628b0>
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In [111]:

X = np.sort(200 * np.random.random(200) — 100,axis = 0)
HIRIERBEE L IEZ1ENIRZE, XELEMEELER
y = np.array([np.pi * np.sin(X).ravel(),np.pi * np.cos(X).ravel()]).transpose()

. fEl

1. FMEEAZERERAYEEY
S Hrlenses.txtX {4

In [2]:

import numpy as np
import pandas as pd
from pandas import Series,DataFrame

import matplotlib.pyplot as plt
Y% matplotlib inline

In [16]:

data = pd.read_csv('../data/lenses.txt',sep="\t',header=None)
train = data.ilocl[:,:4].copy()
target = data[4]



In [8]:
target.unique()
Out[8]:

array(['no lenses', 'soft', 'hard'], dtype=object)

In [10]:
train[0].unique()
Out[10]:

array(['young', 'pre', 'presbyopic'], dtype=object)

In [11]:
train[1].unique()
Out[11]:

array(['myope’, 'hyper'], dtype=object)

In [26]:
train[3].unique()
Out[26]:

array(['reduced', 'normal'], dtype=object)

In [27]:

map_dic = {
'young':0,
'‘pre',
‘presbyopic':2,
‘myope":0,
‘hyper':1,
'no":0,
'ves':1,
'reduced":0,
‘normal’:1

In [28]:

train.replace(map_dic,inplace=True)

In [39]:

from sklearn.model_selection import train_test_split

X_train,X_test,y_train,y_test = train_test_split(train,target,test_size=0.2,random_state=1)



In [21]:

from sklearn.neighbors import KNeighborsClassifier
from sklearn.linear_model import LogisticRegression
from sklearn.tree import DecisionTreeClassifier
from sklearn.naive_bayes import GaussianNB

In [41]:

knn = KNeighborsClassifier(n_neighbors=5)
logistic = LogisticRegression()

tree = DecisionTreeClassifier(max_depth=3)
gaussion = GaussianNB()

print("knn score is %f"%knn.fit(X_train,y_train).score(X_test,y_test))
print("logisitci score is %f"%logistic.fit(X_train,y_train).score(X_test,y_test))
print("tree score is %f"%tree.fit(X_train,y_train).score(X_test,y_test))
print("gaussion score is %f"%gaussion.fit(X_train,y_train).score(X_test,y_test))

knn score is 1.000000
logisitci score is 0.800000
tree score is 1.000000
gaussion score is 1.000000
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entropy

WEXNEENHAEE, ERMXMZZE, BIIULTMEEERNEN, MRFDENBSAENDEST
DRZHF, NFSXRIEREXN:

I(x;)=-log, p(x;)

Hip(x)ZiEFiz ) KAIRER

ANTHER, BRNBBTEMBXRAMEAREESNERAEE, B TENAINEE:

H = —Z = P(x)log, p(x;)

Heng ok e,
EREW TP, RDAAXEAXS NG THEITRIX D, MDAE (entropy) RRA:

m
infolD) = — Z piloga(p;)

1=1

HApiR RSB T RANERE MG TAR LR, FTUAETILRATENHERNIINGTATRSANEF
AET, BIXLIREXRREDR TANERINSHEZEN T ERE.

IMAERNMRIIFNNZTADIRE EARTTY D, MAXDIIZHEREERA:

infoylD) = E —in folD;]
= DI |
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gain(A) = nfo(D) —info,(D)

IDIEEFRAEBARBED RN, TESTEBMNIEER, REEFIESEG KNEMEHITOR., TEIEI4E
4 FASNSH X A A~ B LMK S48 T A9 5 F i B AN a{E B ID3E A/ E /R EN . M THEBEER, BRINBRRIIEES
BE10PMTTE:



TEE |FREE 2 |25ERH
SESLig S
S no no

S | yes yes
| m yes yes
m m yes s
| m yes yes
m | no yes
m S no no
| m no yes
m S no yes
S s . _yes ~ ~ no

Heps, mflipBI&RmzI. K,
gL, FRIHRTRESRE. PREE. ELERAEXXGE, TEHITESEMNEEIEE.
info(D) = —0.Tlogs0.7T — 0.3log:0.3 = 0.7+ 0.51 + 0.3 % 1.74 = 0.879
. 0 0 3 3. 1 I 3 3
nfor(D) =03%(—=logy— — =logy—) +0.4% [ —=logy— — —logs—) + 0.3 %
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gauin(L) = 0.879 — 0.603 = 0.276
Fitt H SR EHE BRI 20.276,
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In [1]:

In [3]:

Out[3]:
0.8812908992306927

In [4]:

Out[4]:
0.6
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In [5]:

Out[5]:
0.2812908992306927

In [8]:

Out[8]:
0.32451124978365314

In [9]:

Out[9]:
0.5567796494470396

In [11]:

Out[11]:
0.8464393446710154

In [12]:

Out[12]:
0.034851554559677256
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In [19]:

Out[19]:

<matplotlib.collections.PathCollection at Ox16af7ab0>
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In [126]:

In [1271:

In [128]:

In [129]:
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In [141]:

Out[141]:

DecisionTreeRegressor(criterion="mse', max_depth=50, max_features=None,
max_leaf_nodes=None, min_impurity_decrease=0.0,
min_impurity_split=None, min_samples_leaf=1,
min_samples_split=2, min_weight_fraction_leaf=0.0,
presort=False, random_state=None, splitter='best')
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In [142]:
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In [143]:

Out[143]:

<matplotlib.collections.PathCollection at Ox1bded1fO>
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In [144]:

Out[144]:

<matplotlib.collections.PathCollection at Ox1be28270>
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In [145]:

Out[145]:

<matplotlib.collections.PathCollection at Ox1be628b0>
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In [111]:
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In [2]:

In [16]:

In [8]:

Out[8]:

array(['no lenses', 'soft', 'hard'], dtype=object)
In [10]:

Out[10]:
array(['young', 'pre', 'presbyopic'], dtype=object)




In [11]:

Out[11]:

array(['myope’, 'hyper'], dtype=object)
In [26]:

Out[26]:

array(['reduced', 'normal'], dtype=object)

In [27]:

In [28]:

In [39]:

In [21]:

In [41]:

knn score is 1.000000
logisitci score is 0.800000
tree score is 1.000000
gaussion score is 1.000000

2. {#fmake_blobs=4EIE, IEHER, HiEbhERBR,



