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4 WFE (MERAD)

4 it (NZEARES)

import pandas as pd

import matplotlib.pyplot as plt

from sklearn.ensemble import RandomForestRegressor
from sklearn.preprocessing import StandardScaler
from sklearn.decomposition import PCA

import numpy as np

#RE RN WE A, EkE MR

titanic =pd.read_csv("titanic_data.csv") #7] %%
#EFEREFI R B RERA

titanic.info()

#7] N,Embarked, AgefnCabiniXx 3T R4 W, Cabinfhk it %, WA HE%
#ONTRMAEDEI, DMETEE R %

plt.subplot2grid((2,3),(1,2))

titanic.Embarked.value_counts() .plot(kind='bar')

plt.title("number of people in different ports")
plt.ylabel("number of people")

plt.show()

#W fuSHEH RS, FASKREAAAE
#BAE T

#IEL T B K B B AR B O

titanic["Embarked"] =titanic["Embarked"].fillna('S"')

#R MR K

# wayl: titanic["Age"] = titanic["Age"].fillna(titanic["Age"].mean())
# way2: random forest ix B{# Jf| [ AL 7k AR K

HHEHUIE W 324 o K

titanic_data =titanic[['Age', 'Pclass', 'SibSp', 'Parch', 'Fare']]
HERE R ik B g fn R

Age_unknown =titanic_datal[titanic_data.Age.isnull()].values

Age_known =titanic_datal[titanic_data.Age.notnull()].values
#l %%

X =Age_known[:, 1:]

y =Age_known[:, 0]

MR, A

RDF =RandomForestRegressor (random_state=0, n_estimators=2000, n_jobs=-1)

RDF.fit(X, y)
predictedAges =RDF.predict(Age_unknownl[:, 1::]1)
#ETE Bk K

titanic.loc[(titanic.Age.isnull()), 'Age'] =predictedAges

#dummies_Embarked = pd.get_dummies(titanic['Embarked'], prefix= 'Embarked')

#dummies_Sex = pd.get_dummies(titanic['Sex'], prefix= 'Sex')
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4 WE (LK)

#dummies_Pclass = pd.get_dummies(titanic['Pclass'], prefix= 'Pclass')

#tt = pd.concat([titanic, dummies_Embarked, dummies_Sex, dummies_Pclass], axis=1)
#tt.drop(['Pclass', 'Name', 'Sex', 'Ticket', 'Cabin', 'Embarked'], axis=1,
inplace=True)

#print (tt.describe())

#1Hl bk 2 184 5 AT JE TR B 8 A

titanic.drop(['PassengerId', 'Cabin', 'Ticket'],axis=1,inplace=True)

EBER-AMRFRE SR FARRBEAR R EBAT
AR ———F % —
IR E M B R I
X=titanic['Pclass']
y=titanic["Survived"]
survivedd=np.array([0,0,0])
deadd=np.array([0,0,0])
for i in range(0,891):
if X[i]l==1:
if y[i]==0:
deadd [0] +=1
else:
survivedd [0]+=1
elif X[i]==2:
if y[il==0:
deadd[1]+=1
else:
survivedd[1]+=1
else:
if y[i]==0:
deadd[2] +=1
else:
survivedd[2]+=1
labels =[1, 2, 3]
data_life =[survivedd, deadd]
x =range(len(labels))
width =0.25

# bottom_y G X # AT 46 L A 0

bottom_y =[0] *len(labels)
#HERARTHER, AHET L2 BES
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4 WE (LK)

sums =[sum(i) for i in zip(survivedd, deadd)]
for i in data_life:
y =[a/b for a, b in zip(i, sums)] #HHE METHEE, HE LW
if i[0]==survivedd[O0]:
plt.bar(x, y, width, bottom=bottom_y,label='actual survived')
else:
plt.bar(x, y, width, bottom=bottom_y,label='actual dead')
bottom_y =[(a+b) for a, b in zip(y, bottom_y)] #ifH T — {-bottomB H (L &

#ETIAE b %
survived2=np.array([28,14,20])
dead2=np.array([18,23,79])
data_life2 = [survived2, dead2]
X = np.arange(len(labels))
width = 0.25

# ffbottom_y27C K #AT4E {4 0
bottom_y2 = [0] * len(labels)
# WHREHAETHESN, AWET L RS
sums2 = [sum(i) for i in zip(survived2, dead2)]
for i in data_life2: #% — N FEsurvived, bottom* 0, Ffllsurvived# T |
Y = [a/b for a, b in zip(i, sums2)] #W HEENMETFHEE, HE L
if i[0]==survived2[0]:
plt.bar(X+width, Y, width, bottom=bottom_y2,label='predict survived')
else:
plt.bar(X+width, Y, width, bottom=bottom_y2,label='predict dead')
bottom_y2 = [(a+b) for a, b in zip(Y, bottom_y2)] #3¥t & bottom% # i {L &

plt.legend()

plt.xticks(x, labels)

plt.title("the relationship between pclass and survival")
plt.xlabel("Passengers' class")

plt.ylabel("percentage")

plt.show()

#EE AR BN
X=titanic['Sex']
y=titanic["Survived"]

survivedd=np.array([0,0])
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4 WE (LK)

deadd=np.array([0,0])
for i in range(0,891):
if X[il=='male':
if y[i]==0:
deadd [0] +=1
else:
survivedd [0]+=1
else:
if y[i]==0:
deadd[1]+=1
else:
survivedd[1]+=1
labels =['male', 'female']
data_life =[survivedd, deadd]
x =range(len(labels))
width =0.25

#¥bottom_y T & A4 L H 0
bottom_y =[0] *len(labels)
#THBARETHER, AWHE L LBESL
sums =[sum(i) for i in zip(survivedd, deadd)]
for i in data_life:
y =[a/b for a, b in zip(i, sums)] #HHE METHEE, HE L
if i[0]==survivedd[0]:
plt.bar(x, y, width, bottom=bottom_y,label='actual survived')
else:
plt.bar(x, y, width, bottom=bottom_y,label='actual dead')
bottom_y =[(a+b) for a, b in zip(y, bottom_y)] #ifH T — {-bottom& # i (L &
#HETIE K %
survived2=np.array([4,54])
dead2=np.array([110,10])
labels2 = ['male', 'female'l]
data_life2 = [survived2, dead2]
X = np.arange(len(labels2))#X=[0,1]
width = 0.25

# fbottom_y2 L 4L A0

bottom_y2 = [0] * len(labels2)

#WHEBARETHEMN, AWFELLHES

sums2 = [sum(i) for i in zip(survived2, dead2)]

for i in data_life2: #% — N Esurvived, bottom 0, FfDlsurvivedsE T &
Y = [a/b for a, b in zip(i, sums2)] #WH HENMETFWEE, HE L
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4 WE (LK)

if i[0]==survived2[0]:
plt.bar(X+width, Y, width, bottom=bottom_y2,label='predict survived')
else:
plt.bar(X+width, Y, width, bottom=bottom_y2,label='predict dead')
bottom_y2 = [(a+b) for a, b in zip(Y, bottom_y2)] #it & bottom% # L &
plt.legend()
plt.xticks(x, labels)
plt.title("the relationship between sex and survival")
plt.xlabel("sex")
plt.ylabel("percentage")
plt.show()

#EE S EA
X=titanic['Age']
y=titanic["Survived"]
n=6#4 A n-14
survivedd=np.linspace(0,0,n-1) #n-1/{tEF
deadd=np.linspace(0,0,n-1)
parts=np.linspace(0,75,n)#n{ i F{H, EHn-1/METF
for i in range(0,891):
for t in range(0O,n-1):
if parts[t]<X[il<parts[t+1]:
if y[i]==0:
deadd[t]+=1
else:
survivedd[t]+=1
labels =['0~15', '15~30', '30~45', '45~60','60~75']#4H| 4 Mn-1MEF, X MFEE OB &
data_life =[survivedd, deadd]
x =range(len(labels))
width =0.35

bottom_y =[0] *len(labels)
sums =[sum(i) for i in zip(survivedd, deadd)]
for i in data_life:
y =[a/b for a, b in zip(i, sums)]
if i[0]==survivedd[0] and i[1]==survivedd[1]:
plt.bar(x, y, width, bottom=bottom_y,label='actual survived')
else:

plt.bar(x, y, width, bottom=bottom_y,label='actual dead')
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bottom_y =[(at+b) for a, b in zip(y, bottom_y)]
#TU B
survived2=np.array([52,179,99,27,3])
dead2=np.array([38,205,165,58,18])
data_life2 = [survived2, dead2]
X = np.arange(len(labels))

bottom_y2 = [0] * len(labels)
sums2 = [sum(i) for i in zip(survived2, dead2)]
for i in data_life2:
Y = [a/b for a, b in zip(i, sums2)]
if i[0]==survived2[0] and i[1]==survived2[1]:
plt.bar(X+width, Y, width, bottom=bottom_y2,label='predict survived')
else:
plt.bar(X+width, Y, width, bottom=bottom_y2,label='predict dead')
bottom_y2 = [(a+b) for a, b in zip(Y, bottom_y2)]

plt.legend()

plt.xticks(x, labels)

plt.title("the relationship between age and survival")
plt.xlabel("age")

plt.ylabel("percentage")

plt.show()

#EESFZMER
X=titanic['Fare']
y=titanic["Survived"]
n=T#% An-14
survivedd=np.linspace(0,0,n-1) #n-1{ 4 F
deadd=np.linspace(0,0,n-1)
parts=np.array([0,10,20,40,80,160,600])
for i in range(0,891):
for t in range(O,n-1):
if parts[t]l<X[il<parts[t+1]:
if y[i]==0:
deadd[t]+=1
else:
survivedd[t]+=1
labels =['0~10', '10~20', '20~40','40~80','80~160','160~600"]
#R A fn-IMETF, IAMFREE BB
data_life =[survivedd, deadd]
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x =range(len(labels))
width =0.35

bottom_y =[0] *len(labels)
sums =[sum(i) for i in zip(survivedd, deadd)]
for i in data_life:

y =[a/b for a, b in zip(i, sums)]

if i[0]==survivedd[0] and i[1]==survivedd[1]:

plt.bar(x, y, width, bottom=bottom_y,label='actual survived')

else:

plt.bar(x, y, width, bottom=bottom_y,label='actual dead')

bottom_y =[(a+b) for a, b in zip(y, bottom_y)]

#T N E
survived2=np.array([64,88,73,39,37,16])
dead2=np.array([257,91,127,78,15,6])
data_life2 = [survived2, dead2]

X = np.arange(len(labels))

bottom_y2 = [0] * len(labels)
sums2 = [sum(i) for i in zip(survived2, dead2)]
for i in data_life2:

Y = [a/b for a, b in zip(i, sums2)]

if i[0]==survived2[0] and i[1]==survived2[1]:

plt.bar(X+width, Y, width, bottom=bottom_y2,label='predict survived')

else:

plt.bar(X+width, Y, width, bottom=bottom_y2,label='predict dead')

bottom_y2 = [(a+b) for a, b in zip(Y, bottom_y2)]

plt.legend()
plt.xticks(x, labels)

plt.title("the relationship between fare and survival")

plt.xlabel("fare")
plt.ylabel("percentage")
plt.show()

#EEERETBEDHER
fig =plt.figure()
fig.set(alpha=0.2) #i% & 4 &Ml & alpha’ %
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Survived_O =titanic.Embarked[titanic.Survived ==0].value_counts()
Survived_1 =titanic.Embarked[titanic.Survived ==1].value_counts()
df=pd.DataFrame({'survived':Survived_1, 'dead':Survived_0})

df .plot(kind='bar', stacked=True)

plt.title("the relationship between embarked and survival")
plt.xlabel("the port where people embarked ")

plt.ylabel("number of people")

plt.show()
#name,sibsp,parch,ticketB H B AL F L SAFRNEEFLEXR,
rrrE g ML, BT embarked 57 i H LKA L E X A U,
fare,age,sex,pclass 5 FiEIENH A x %,

agek % L ERIAABEARNF R

#REHATHR AR ——F %=

R RR (BETR)

#xr AR A o B H AT A . Sex, Embarked, Pclass
sex_mapDict={'male':1, 'female':0}

titanic['Sex']=titanic['Sex'].map(sex_mapDict)

Embarkeddf=pd.DataFrame ()
Embarkeddf=pd.get_dummies(titanic['Embarked'],prefix='Embarked')

#{% Jll get_dummiesitfTone-hot%i#, F*AEM K &, 5|4 7l 4 Embarked

Pclassdf=pd.DataFrame ()

Pclassdf=pd.get_dummies(titanic['Pclass'],prefix='Pclass')

#FZ E A one-hot - A W E WML ERM B titanicH , I 4 EmbarkedfnPclassH %
titanic=pd.concat([titanic,Embarkeddf] ,axis=1)
titanic.drop('Embarked',axis=1,inplace=True)
titanic=pd.concat([titanic,Pclassdf],axis=1)

titanic.drop('Pclass',axis=1,inplace=True)

#xt 7 AF B KA B ATH 3 . Name, ParchfuSibSP

def gettitle(name):
stri=name.split(', ') [1]
str2=stril.split('.") [0]
str3=str2.strip()

return str3
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titledf=pd.DataFrame ()
titledf['title']=titanic['Name'] .map(gettitle)

#E A AT AT B R UK KA B AT R R

title_mapDict={

"Capt": "Officer",
"Col": "Officer",
"Major": "Officer",
"Jonkheer": "Royalty",
"Don": "Royalty",
"Dr": "Officer",
"Rev": "Officer",
"the Countess": "Royalty",
"Mme" : "Mrs",
"Mlle": "Miss",
"Mr": "Mr",
"Mrs": "Mrs",
"Miss": "Miss",
"Master": "Master",
"Lady": "Royalty"
}

titledf ['title']=titledf['title'] .map(title_mapDict)
titledf=pd.get_dummies(titledf['title'])
titanic=pd.concat([titanic,titledf],axis=1)

titanic.drop('Name',axis=1,inplace=True)

"R fE A FamilySize = Parch (AIRE R EBEH) +SibsP (FRARERERBH) +REAA;

T K JiEFamily Single: FamilySize =1;

/INFK EFamily Small: 2< =FamilySize<=4;

AXK JEFamily_Large: FamilySize>=5'""

TR EAAN R AL EAARAG ERME

familydf=pd.DataFrame ()

familydf ['FamilySize']=titanic['Parch']+titanic['SibSp']+1

familydf ['Family_Single']=familydf['FamilySize'] .map(lambda s :1 if s ==1 else 0)
familydf ['Family_Small'] =familydf['FamilySize'] .map(lambda s :1 if 2 <=s <=4 else 0)
familydf ['Family_Large'] =familydf['FamilySize'].map(lambda s :1 if 5 <=s else 0)

titanic=pd.concat([titanic,familydf],axis=1)
"R corrit HARAEZ F A K A B, EFE LSS Survivediy Al X R %, VAT FHT
corrdf=titanic.corr()

print (' &4 4F 5 Survived iy 4 % 2 40:\n',corrdf ['Survived'] .sort_values(ascending=False))

L I ERE A0 2U T WA LR £, R4 — Tk ZRE W T HELE
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titanic_X=pd.concat([titledf,#kL#]
Pclassdf, # % it % %%
familydf, #5 JEE A /N
titanic['Fare'],#F Z N1
titanic['Sex'], #%£ 7
titanic['Age'],#5E{%

],axis=1)

#E AL 2. BN KT 2

import numpy as np

import matplotlib.pyplot as plt

from sklearn.svm import SVC

from sklearn.model_selection import cross_validate
from sklearn.model_selection import GridSearchCV
from sklearn.decomposition import PCA

from sklearn.preprocessing import StandardScaler

#AE A %k
X =StandardScaler().fit_transform(titanic_X)

y =titanic["Survived"]

# XFEMEN, IR

SVM =SVC(kernel='rbf', C=1.0, gamma=0.7)
cv_result =cross_validate(SVM, X, y, cv=5)
cv_value_vec =cv_result["test_score"]
cv_mean =np.mean(cv_value_vec)

print("score:", cv_mean)

# e
# REERBML, ABGELNIHE, RNFHREAEIHY

## T
grid ={
'C': np.linspace(0.001, 20.001, 51),
'gamma': np.linspace(0.001, 5.001, 51)}
SVM =GridSearchCV(SVC(kernel='rbf'), grid, cv=5)
SVM.fit(X, y)
best_paras =SVM.best_params_
print ('RBF grid search best param: {0}'.format(best_paras))
print ('RBF grid search best score: {0}'.format(SVM.best_score_))
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#u# R

grid ={'C': np.linspace(0.001, 20.001, 201)}

SVM =GridSearchCV(SVC(kernel='linear'), grid, cv=5)

SVM.fit (X, y)

best_paras =SVM.best_params_

print ('LINEAR grid search best param: {0}'.format(best_paras))
print ('LINEAR grid search best score: {0}'.format(SVM.best_score_))

### % WA

grid ={'degree': np.arange(l, 20, 1)}

SVM =GridSearchCV(SVC(kernel='poly'), grid, cv=b)

SVM.fit (X, y)

best_paras =SVM.best_params_

print ('POLY grid search best param: {0}'.format(best_paras))
print ('POLY grid search best score: {0}'.format(SVM.best_score_))

# ALY

#t B
grid ={
'C': np.linspace(0.001, 0.801, 21),
'gamma': np.linspace(0.001, 0.201, 21)}
SVM =GridSearchCV(SVC(kernel='rbf'), grid, cv=5)
SVM.fit (X, y)
best_paras =SVM.best_params_
print ('RBF grid search best param:\n {0}'.format(best_paras))
print ('RBF grid search best score: {0}\n'.format(SVM.best_score_))

##t KR
grid ={
'C': np.linspace(0.1, 0.5, 501)}
SVM =GridSearchCV(SVC(kernel='linear'), grid, cv=>5)
SVM.fit (X, y)
best_paras =SVM.best_params_
print ('LINEAR grid search best param:\n {0}'.format(best_paras))
print ('LINEAR grid search best score: {O}\n'.format(SVM.best_score_))

# BREaEE
grid ={
'C': np.linspace(0.6, 0.7, 101),
'gamma': np.linspace(0.05, 0.10, 51)}
SVM =GridSearchCV(SVC(kernel='rbf'), grid, cv=5)
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SVM.fit (X, y)

best_paras =SVM.best_params_

print('grid search best param:\n {0}'.format(best_paras))
print('grid search best score: {O}\n'.format(SVM.best_score_))

#ATTON DA B 2+

SVM =SVC(kernel='rbf', C=0.621, gamma=0.085)
cv_result =cross_validate(SVM, X, y, cv=5)
cv_value_vec =cv_result["test_score"]
cv_mean =np.mean(cv_value_vec)

print("score:", cv_mean)

# 5 W 4

#C ¥l

C_learn =[]

C_range =np.linspace(0.050, 1.050, 1001)

for C in C_range:
SVM =SVC(kernel='rbf', C=C, gamma=0.085)
cv_result =cross_validate(SVM, X, y, cv=5)
cv_value_vec =cv_result["test_score"]
cv_mean =np.mean(cv_value_vec)
C_learn.append(cv_mean)

plt.plot(C_range, C_learn)

plt.show()

XX i AN G R TR O LR T I XA 8 A,
BREATA T E A i B omx — %,
#RNZ RN EEMMKEL T,
EFI WA EAURNER— A

# AR R X B Y AR
from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test =train_test_split(X, y, test_size=0.2)

#C 2T WK

C_learn_train =[]

C_learn_test =[]

C_range =np.linspace(0.050, 1.050, 101)

for C in C_range:
SVM_split =SVC(kernel='rbf', C=C, gamma=0.085)
SVM_split.fit(X_train, y_train)

C_learn_train.append(SVM_split.score(X_train, y_train))
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C_learn_test.append (SVM_split.score(X_test, y_test))

plt.figure()

plt.plot(C_range, C_learn_train, label='train')
plt.plot(C_range, C_learn_test, label='test')
plt.legend()

plt.show()

# gamma ¥ 3] Hy %

gamma_learn_train =[]

gamma_learn_test =[]

gamma_range =np.linspace(0.001, 0.201, 21)

for gamma in gamma_range:
SVM_split =SVC(kernel='rbf', C=0.621, gamma=gamma)
SVM_split.fit(X_train, y_train)
gamma_learn_train.append(SVM_split.score(X_train, y_train))

gamma_learn_test.append(SVM_split.score(X_test, y_test))

plt.figure()

plt.plot(gamma_range, gamma_learn_train, label='train')
plt.plot(gamma_range, gamma_learn_test, label='test')
plt.legend()

plt.show()

# AR XH Y| AR A

from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test =train_test_split(X, y, test_size=0.2)
X =StandardScaler().fit_transform(titanic_X)

y =titanic["Survived"]

#C ¥ M

C_learn_train =[]

C_learn_test =[]

C_range =np.linspace(0.010, 5.010, 21)

for C in C_range:
SVM_split =SVC(kernel='rbf', C=C, gamma=0.085)
SVM_split.fit(X_train, y_train)
C_learn_train.append (SVM_split.score(X_train, y_train))

C_learn_test.append(SVM_split.score(X_test, y_test))
plt.figure()

plt.plot(C_range, C_learn_train, label='train')
plt.plot(C_range, C_learn_test, label='test')
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plt.legend()
plt.show()

# gamma ¥ 3 iy £

gamma_learn_train =[]

gamma_learn_test =[]

gamma_range =np.linspace(0.001, 2.001, 51)

for gamma in gamma_range:
SVM_split =SVC(kernel='rbf', C=0.621, gamma=gamma)
SVM_split.fit(X_train, y_train)
gamma_learn_train.append (SVM_split.score(X_train, y_train))

gamma_learn_test.append (SVM_split.score(X_test, y_test))

plt.figure()

plt.plot(gamma_range, gamma_learn_train, label='train')
plt.plot(gamma_range, gamma_learn_test, label='test')
plt.legend()

plt.show()

SVM_split =SVC(kernel='rbf', C=0.651, gamma=0.085)
SVM_split.fit(X_train, y_train)
SVM_split.score(X_train, y_train)
SVM_split.score(X_test, y_test)

# WL L

from sklearn.model_selection import train_test_split

X =StandardScaler().fit_transform(titanic_X)

y =titanic["Survived"]

def trainSVM_learn(test_size):
X_train, X_test, y_train, y_test =train_test_split(X, y, test_size=test_size)
SVM_split =SVC(kernel='rbf', C=0.621, gamma=0.085)
SVM_split.fit(X_train, y_train)
train_score =SVM_split.score(X_train, y_train)
test_score =SVM_split.score(X_test, y_test)

return train_score, test_score

train_num_range =np.arange(20, 713, 10)
train_num_learn_train =[]
train_num_learn_test =[]

avg_num =30
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for

plt
plt
plt

plt.

plt
plt

plt.

train_num in train_num_range:
train_score_set =np.ones(avg_num)
test_score_set =np.ones(avg_num)
for i in range(avg_num):
train_score, test_score =trainSVM_learn(l-train_num/891)
train_score_set[i] =train_score
test_score_set[i] =test_score
train_num_learn_train.append(train_score_set.mean())

train_num_learn_test.append(test_score_set.mean())

.figure()

.plot(train_num_range, train_num_learn_train, label='train')
.plot(train_num_range, train_num_learn_test, label='test')
legend()

.xlabel('size of training set')

.ylabel('score')

show ()

##¥] AL AT

Dead_X = titanic[titanic["Survived"]==0]

Survived_X =titanic[titanic["Survived"]==1]

plt

plt.

plt.

plt.
plt.

.figure()

label="'Dead"')

scatter(Dead_X['Pclass_3'] , Dead_X['Age'], color='r', alpha=.2, 1lw=0.2,

scatter(Survived_X['Pclass_3'], Survived_X['Age'l, color='b', alpha=.2, 1lw=0.2,
label='Survived')

legend()

show ()

X_train, X_test, y_train, y_test =train_test_split(X, y, test_size=0.2)
SVM_split =SVC(kernel='rbf', C=0.651, gamma=0.085)
SVM_split.fit(X_train, y_train)

# SVM_split.predict(titanic_X[titanic["Sex"]==1])
# X test

np.array(titanic_X[titanic["Sex"]==1])

# RO, RRAWATRE, FREEEWRE

# X
pca
X_r

= StandardScaler().fit_transform(X)
= PCA(n_components=2)

= pca.fit_transform(X)
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print("explained variance ratio = ", pca.explained_variance_ratio_)

print (pca.components_)

# R4 B A

plt.figure()

plt.scatter (X_r[y==0,0], X_r[y==0,1], color='r', alpha=.8, lw=2, label='Dead')
plt.scatter(X_r[y==1,0], X_rl[y==1,1], color='b', alpha=.8, lw=2, label='Survived')
plt.legend ()

plt.show()

# Bl A
def make_meshgrid(x, y, h=.02):
x_min, x_max =x.min() -1, x.max() +1
y_min, y_max =y.min() -1, y.max() +1
XX, yy =np.meshgrid(np.arange(x_min, x_max, h), np.arange(y_min, y_max, h))

return xx, yy

# E%EAHE
def plot_contour(clf, xx, yy, X_train, y_train, *xkwargs):
clf.fit(X_train, y_train)
Z =clf.predict(np.c_[xx.ravel(), yy.ravel()])
Z =Z.reshape(xx.shape)
out =plt.contourf(xx, yy, Z, **kwargs)

return out

# pca WML #H

## BUH TN AFAE 2
X_pcl =X_r[:,0]
X_pc2 =X_r[:,1] # CMIHEERENT, XEFHE, BERFRNEELFEHRTT AT

## EERAEREREN ZEZEFERR
xx_pcl, yy_pc2 =make_meshgrid(X_pcl, X_pc2, h=.02)

## WA KT N R P
XDelta_pcl =xx_pcl.ravel().reshape(-1,1) *pca.components_[0]
XDelta_pc2 =yy_pc2.ravel().reshape(-1,1) *pca.components_[1]
X_grid =XDelta_pcl +XDelta_pc2

# BUONEME R 4R

SVM =SVC(kernel='rbf', C=0.651, gamma=0.085)
SVM.fit(X, y) # X EAT 2MEHEBFERINSL, BALFTERN N A E
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Z =SVM.predict(X_grid)
Z =Z.reshape(xx_pcl.shape)

plt.figure()

# BB A
plt.contourf (xx_pcl, yy_pc2, Z, cmap=plt.cm.coolwarm, alpha=0.8)

# JE I Bl R

plt.scatter (X_pclly==1], X_pc2[y==1], color='brown', cmap=plt.cm.coolwarm, s=100,
edgecolors='black', label='Survived')

plt.scatter(X_pcl[y==0], X_pc2[y==0], color='royalblue', cmap=plt.cm.coolwarm, s=100,
edgecolors='black', label='Dead')

plt.legend()

plt.show()

musk =SVM.predict(X_pcl.reshape(-1,1) *pca.components_[0] +X_pc2.reshape(-1,1) *
pca.components_[1])

gate =musk*y +(1-musk)*(1-y)

bluel = np.logical_and(gate==0,y==0)

brownl =np.logical_and(gate==0,y==1)

blue2 = np.logical_and(gate==1,y==0)

brown2 =np.logical_and(gate==1,y==1)

plt.figure()

# B T A
plt.contourf (xx_pcl, yy_pc2, Z, cmap=plt.cm.coolwarm, alpha=0.8)

# JE s B R OR

plt.scatter(X_pcl[bluel], X_pc2[bluel], color='royalblue', cmap=plt.cm.coolwarm,
s=100, edgecolors='black', label='Dead')

plt.scatter (X_pcl[brownl], X_pc2[brownl], color='brown', cmap=plt.cm.coolwarm, s=100,
edgecolors='black', label='Survived')

plt.scatter(X_pcl[blue2], X_pc2[blue2], color='royalblue', cmap=plt.cm.coolwarm,
=100, edgecolors='black', label='Dead')

plt.scatter (X_pcl[brown2], X_pc2[brown2], color='brown', cmap=plt.cm.coolwarm, s=100,

edgecolors='black', label='Survived')

plt.legend()
plt.show()
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##T T 22 W t-SNEF ik T AFPCAT i R e e, RE—ANA R 2K, TUNFERE,

from sklearn.manifold import TSNE

tsne =TSNE(n_components=2, init='pca', )

X_tsne =tsne.fit_transform(X)

X_tsne_data =np.vstack((X_tsne.T, y)).T

df _tsne =pd.DataFrame(X_tsne_data, columns=['Diml', 'Dim2', 'Survived'])
df _tsne.head()

tsne =TSNE(n_components=2)

X_r =tsne.fit_transform(X)

plt.figure()

# JR bR B B

plt.scatter (X_r[y==0,0], X_r[y==0,1], color='r', alpha=.8, lw=2, label='Dead')
plt.scatter (X_r[y==1,0], X_r[y==1,1], color='b', alpha=.8, lw=2, label='Survived')
plt.legend ()

plt.show()
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