# SNE

import pandas as pd

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

from sklearn.datasets import load_boston

from sklearn.impute import SimpleImputer

from sklearn.ensemble import RandomForestRegressor

from sklearn.model_selection import cross_val score

import xgboost as xgb

# SNEE

original data0 = pd.read excel(io="C:/Users/10699/Desktop/xIx/data’, sheet name="Sheetl",
header=0)

original data=np.array(original data0)[:,3:]

# vari_name = list(original data)

mystring_data=(np.array(original_data))[:,1].reshape(-1,1)

myfloat data=np.hstack((np.array(original data)[:,0].reshape(-1,1),np.array(original data)[:,2:-2]))
myfloat data[myfloat data=="NotDone']=np.nan

myfloat datal=np.array(myfloat data[:,:],dtype=np.float)[:,:]

#H BT B TREBYF

ifloss=np.zeros((366,20)) #4 i, 366*20 A4 0 %5 [% ifloss

for j in range(len(myfloat _datal[0,:])): #H M 0 1BIRE] 123K )
for i in range(len(myfloat _datal)): # M 0 TEIRE] 366(FTHIKE)

if np.isnan(myfloat _datal[i,j]): HHWTEE 1 758 § FI 2 S 2 nan
ifloss[i,j]=1 #82 nan gYiF ifloss £6FEXT AL B A AR

1
# lossLineNum=sum(sum(ifloss)!=0)  #lossLineNum 27 TR &£ IE % %L

# lossLineIndex=np.array(np.nonzero(sum(ifloss))).reshape(6)

#HS R B RABIENSIRSI(HD R %)
sortindex=list((np.argsort(sum(ifloss))))
for 1 in range(12):

if sum(ifloss)[i]==0:

sortindex.remove(i)

# data = pd.DataFrame(myfloat datal)

# filldata = data.iloc[:,5]

# data=data.iloc[:,data.columns != 5]

#data 0
=Simplelmputer(missing_values=np.nan,strategy="constant',fill_value=0).fit_transform(data)71qd
vb

# Ytrain = filldata[filldata.notnull()]



# Ytest = filldata[filldata.isnull()]
# Xtrain = data_O[Ytrain.index,:]
# Xtest = data_O[Ytest.index,:]

# rfc = RandomForestRegressor(n_estimators=100)
# rfc = rfc.fit(Xtrain, Ytrain)
# Ypredict = rfc.predict(Xtest)

# X _missing_reg.loc[X missing_reg.iloc[:,6].isnull(),6] = Ypredict
# X _missing_reg.isnull().sum()

myfloat data2=myfloat datal.copy()
# TEIIEE
for 1 in sortindex:
data = pd.DataFrame(myfloat data2)  # DataFrame #& =\ 0] M {# FH1R £ R £

filldata = data.iloc[:,i] # BHEERTHNEIERRI S
data=data.iloc[:,data.columns != i]
data 0

=Simplelmputer(missing_values=np.nan,strategy="constant',fill value=0).fit transform(data)
Ytrain = filldata[filldata.notnull()]
Ytest = filldata[filldata.isnull()]
Xtrain = data_O[Ytrain.index,:]
Xtest = data_O[Ytest.index,:]
rfc = RandomForestRegressor(n_estimators=100) # Fh{ £ A8k iF
rfc = rfc.fit(Xtrain, Ytrain)
Ypredict = rfc.predict(Xtest)
myfloat data2[ifloss[:,i]==1,i] = Ypredict

# BFEEE

mystring_data[mystring_data=="F'] =0
mystring_data[mystring_data=="M'] =1
mystring_data[mystring_data=='carevue'] = 0
mystring_data[mystring_data=="metavision'] = 1
mystring_data[mystring_data=='both'] = 2
mystring_datal = np.array(mystring_data,dtype=np.float)
total data=np.hstack((mystring_datal,myfloat data2))

# HANFHIE

original data = pd.read excel(io="C:/Users/10699/Desktop/imputedata.xlsx’,
sheet name="after",header=0)

mystring_data=(np.array(original data))[:,0:2]

myfloat_data=np.array(original data)[:,2:-1]
myfloat_datal=np.array(myfloat_data,dtype=np.float)[:,:]

mystring_data[mystring_data=="F'] =0



mystring_data[mystring_data=="M'] = 1
mystring_data[mystring_data=='carevue'] = 0
mystring_data[mystring_data=="metavision'] = 1
mystring_data[mystring_data=='both'] = 2
mystring_datal = np.array(mystring_data,dtype=np.float)
total data=np.hstack((mystring_datal,myfloat datal))

original data = pd.read_excel(i0="C:/Users/10699/Desktop/8.4 xlsx', sheet name="1E % f5 £ 3&
" header=0)
total data=(np.array(original data))

HHAHHHHHHHHHH S ONEUE R

import pandas as pd

import numpy as np

original data0 = pd.read excel(i0="C:/Users/10333/Desktop/8.4.xIsx', sheet name="15 #1 51 #E",
header=0)

total data = np.array(original data0)

# total data 1=total dataO[total data0[:,-1]==1]

# from imblearn.over sampling import SMOTE

# X resampled smote, y resampled smote = SMOTE().fit resample(total dataO[:,:-1],
total dataO[:,-1])

# total _data=np.hstack((X_resampled smote,y resampled smote.reshape(-1,1)))

# out_data = np.array(sorted(total _data, key = lambda x:x[-1]))

# SNIRE

Y data = np.array(total data)[:,-1]

#Y datal =np.array(Y_data,dtype=np.float)

# total datal = np.column_stack((total data,Y datal))

#1 RENLRI DI GREFIRIESE
train_index=np.random.choice(range(len(original data0)),
int(len(original data0)*0.7),replace=False)
train_index.sort()

test_index = list(set(range(636))-set(train_index))
test_index = np.array(test_index)

# 13—k

from sklearn import preprocessing

from sklearn.preprocessing import MinMaxScaler
min_max_scaler = preprocessing.MinMaxScaler()
data=min_max_scaler.fit_transform(total data)
data train = data[train_index].copy()

data_test = data[test_index].copy()

data_train_in = data_train[:,:-1]



data train_out = data_train[:,-1].reshape(-1,1)
data test in = data_test[:,:-1]
data test out=data test[:,-1].reshape(-1,1)

# SNE

import pandas as pd

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

from sklearn.datasets import load_boston

from sklearn.impute import SimpleImputer

from sklearn.ensemble import RandomForestRegressor
from sklearn.model_selection import cross_val score

HHHHHHHHHHH RS BEATLIRIN A

from sklearn.model _selection import KFold, cross_val score as CVS, train_test split as TTS

# Xtrain,Xtest, Ytrain,Ytest = TTS(data_train_in,data train_out,test size=0.3,random_state=420)
data test pre=data test out.copy()

from sklearn.ensemble import RandomForestClassifier

from sklearn import metrics

Classifier RF = RandomForestClassifier(n_estimators=700) # F—£u8k X8 iF
Classifier RF.fit(data train_in, data_train_out)

data test pre rf= Classifier RF.predict proba(data test in)
maxindex_rf=np.argmax(data test pre rf,axis=1)

test y score rf=data test pre rf[:,1]

data train pre rf= Classifier RF.predict proba(data train_in)

train_y score rf=data train pre rf]:,1]

accuarcy_score rfc = Classifier RF.score(data test in, maxindex_rf)

#E & plt.scatter(data_test out,data test pre,s=10)
plt.xlabel(‘theoretical value',size=13)

plt.ylabel('predict value',size=13)

# calc the trendline

z = np.polyfit(data_test out.reshape(-1), data test pre.reshape(-1), 1)
p = np.polyld(z)
plt.plot(np.linspace(0.2,0.9,10),p(np.linspace(0.2,0.9,10)),"r--")

# fit = model fit(x_train, y_training)



## ROC

#y score = model.fit(x_train, y training).predict proba(x test) # FEALZRM
# fpr, tpr, thresholds = roc_curve(y_test, y_score[:, 1])

# roc_auc = auc(fpr, tpr)

mycolor1=[[255/255,28/255,58/255],[17/255,238/255,0/255],[30/255,84/255,1]]
mycolor2=[[89/255,205/255,198/255],[200/255,45/255,168/255]]

import matplotlib as mpl
import matplotlib.pyplot as plt

# REAXFEANS SFE
from matplotlib import rcParams
config = {
"font.family":'Times New Roman', # % & F{AKAY
"font.size": 10,
# "mathtext.fontset":'stix’,
H
rcParams.update(config)
plt.title("Times New Roman", )
plt.axis('off")
plt.show()

cmap=plt.get cmap('Blues')

newcolors=cmap(np.linspace(0, 1, 25))

FH S U T S8 BV HE A

import_level = Classifier RF.feature importances #X/PN77 A0 IARKE TR EEREE

x=['SAPSII','lactate','creatinine','gender",' Vitamin
D','calcium’,'CK','CKMB','whitebloodcell','age', BMI','TnT",'los','/hematocrit’,'redbloodcell']
y=[0.142865,0.114444,0.0894964,0.0579521,0.053483,0.0498482,0.0488198,0.047315,0.044780
6,0.044477,0.0436601,0.0420915,0.0386291,0.0358734,0.0337116]
X,Y=x.copy(),y.copy()
for 1 in range(len(x)):

X[i]=x[len(x)-i-1]

Y[i]=y[len(y)-i-1]
plt.figure(figsize=(6,5))
# b = plt.barh(X[:5],Y[:5],color='gray")
a = plt.barh(X[:],Y[:],color=newcolors[5:20])
plt.xlabel('F-Score',fontsize=12)
plt.ylabel('Feature Index',fontsize=12)
plt.xlim([0, 0.18])



for rect in a:
w = rect.get_width()
plt.text(w, rect.get y()+rect.get _height()/2, '%f %
(W), ha="left', va='center")

plt.savefig('C:/Users/10333/Desktop/feature_importance',dpi=600,bbox_inches = 'tight')

plt.savefig("C:/Users/10333/Desktop/Rf feature importance',dpi=600,bbox_inches = 'tight")

plt.show()

# #FNIERRAUC

# myTP=0;myTN=0;FP=0;FN=0

# from sklearn.metrics import roc_curve,auc,confusion_matrix

# # train_y score rf=rfc.predict proba(data train_in)

# # test y score rf=rfc.predict proba(data test in)

#  myFPR_train_rfmyTPR _train_rfmyTHRESHOLDS train_rf=
train_y score rf)

# myFPR test rfmyTPR test rfmyTHRESHOLDS test rf=
test y score rf)

# myAUC _train_rf = auc(myFPR _train_rf,myTPR_train_rf)

# myAUC test rf=auc(myFPR test rf;myTPR test rf)

# import matplotlib.pyplot as plt

#lw=2

# plt.figure(figsize=(6,5))

roc_curve(data_train_out,

roc_curve(data test out,

# plt.plot(myFPR _test rf,myTPR test rf,c=mycolorl[2],label="Test ROC curve (area = %0.2f)' %

myAUC test rf)

#  plt.plot(myFPR train rf;myTPR train rf,c=mycolorl[1],label="Train ~ROC curve (area

= 9%0.21)' % myAUC train_rf)

# plt.plot([0, 1], [0, 1], color=mycolor1[0], Iw=lw, linestyle='--")
# plt.xlabel('False Positive Rate',size=12)

# plt.ylabel('True Positive Rate',size=12)

# plt.xlim([0, 1.0])

# plt.ylim([0, 1.05])

# plt.legend(loc="lower right',fontsize=12)

#

plt.savefig('C:/Users/10699/Desktop/xIx/pic/20220220/RF_ROC _curve',dpi=600,bbox_inches="ti

ght')

HER IR B HERE

def plot_confusion matrix(cm, classes,normalize=False,cmap=plt.cm.Blues):



nnn

This function prints and plots the confusion matrix.
Normalization can be applied by setting ‘normalize=True".
if normalize:
cm = cm.astype('float’) / cm.sum(axis=1)[:, np.newaxis]|
print("Normalized confusion matrix")
else:
print('Confusion matrix, without normalization’)
print(cm)
plt.imshow(cm, interpolation="nearest', cmap=cmap)
plt.colorbar()
tick_marks = np.arange(len(classes))
plt.xticks(tick_marks, classes)
plt.yticks(tick_marks, classes)
fmt =".2f if normalize else 'd'
thresh = cm.max() / 2.
for 1, j in itertools.product(range(cm.shape[0]), range(cm.shape[1])):
plt.text(j, 1, format(cm[i, j], fmt),
horizontalalignment="center",
color="white" if cm[i, j] > thresh else "black")
plt.tight layout()
plt.ylabel('True label',fontsize=12)
plt.xlabel('Predicted label',fontsize=12)

import itertools

cnf matrix_rf = confusion matrix(data test out, maxindex rf) #1188 &% [F

class names = [0,1]

plt.figure()

plot_confusion matrix(cnf matrix rf, classes = class_names) #2238 & %5 [%
np.set_printoptions(precision=2)

rf Accary=[(cnf matrix_rf[1,1]+cnf matrix rf[0,0])/(cnf matrix_rf[1,1]+cnf matrix_rf[0,1]+cnf
_matrix_rf[0,0]+cnf matrix_rf[1,0])]

rf Recall=[ cnf matrix_rf[1,1]/(cnf matrix_rf[1,1]+cnf matrix_rf[1,0])]

rf Precision=[cnf matrix_rf[1,1]/(cnf matrix rf[1,1]+cnf matrix_rf[0,1])]

rf Specificity=[cnf matrix_rf[0,0]/(cnf matrix_rf[0,1]+cnf matrix_rf[0,0])]
plt.savefig('C:/Users/10699/Desktop/x1x/pic/20220220/RF_Confusion matrix',dpi=600,bbox_inch
es = 'tight")

R

Hittt RN BP SR W ERARTY At R

import keras



from keras.optimizers import SGD,adam

from keras.utils import plot_model #H &%

from keras.models import Sequential

from keras.layers.core import Dense, Activation,Dropout
from keras.models import load model

from keras.callbacks import LambdaCallback

# model = Sequential() #Z=>KEAY

# model.add(Dense(16,input_dim=21,init="uniform")) #%i A&, Dense 37~ BP &

# model.add(Activation('sigmoid')) #7RANECE R £

# model.add(Dense(1,input_dim=16)) #4& =

# model.add(Activation('sigmoid")) #7NINEE BB EL

# model.compile(loss='binary_crossentropy', optimizer='adam',metrics=['accuracy']) #4g1¥ {2 &Y
# model.summary()

# plot_model(model, show layer names=0)

# myhistory=model.fit(data_train_in, data_train out, nb_epoch = 500, batch_size = 6) #1)I|Zx1&HY
100 >k

# his=myhistory.history

Classifier BP = Sequential()
Classifier BP.add(Dense(64,input_dim=20,init="uniform")) #%j A&, Dense k7~ BP &=
Classifier BP.add(Activation('sigmoid')) #sJIN0E &£
Classifier BP.add(Dropout(0.1))
Classifier BP.add(Dense(32,input dim=64)) #%j N\J&, Dense k7~ BP &
Classifier BP.add(Activation('sigmoid')) #JI00E &£
Classifier BP.add(Dropout(0.1))
Classifier BP.add(Dense(16,input dim=32)) #im4 =
Classifier BP.add(Activation('sigmoid')) #INE0E REL
Classifier BP.add(Dropout(0.1))
Classifier BP.add(Dense(1,input dim=16)) #%it =
Classifier BP.add(Activation('sigmoid')) #INE0E REL
Classifier BP.compile(loss="binary crossentropy', optimizer="adam',metrics=['accuracy']) # 45 1%
R
Classifier BP.summary/()
plot_model(Classifier BP, show layer names=0)
test_accuracy bp=[]
# caculate the acc after every epoch.
test_acc_callback = LambdaCallback(
on_epoch_end=lambda epoch, logs:
{
test_accuracy bp.append([Classifier BP.evaluate(data_train_in,
data train_out)[1],Classifier BP.evaluate(data test in, data test out)[1]]),
print([Classifier BP.evaluate(data train_in,
data train_out)[1],Classifier BP.evaluate(data test in, data_test out)[1]])}



)
myhistory=Classifier BP.fit(data train_in, data train out, nb _epoch = 500, batch size =
1,callbacks=[test _acc_callback]) #1)I|Z:4&%Y 100 >X
his=myhistory.history
train_loss, train_accuracy = Classifier BP.evaluate(data train_in, data train_out)
test_loss, test_accuracy = Classifier BP.evaluate(data_test in, data_test out)
test_accuracy bp=np.array(test accuracy bp)
Classifier BP.save(r"C:\Users\10699\Desktop\xIx\BPmodel.hdf5")
# del Classifier BP
## FRENREY
# Classifier BP =1load model(r"C:\Users\10699\Desktop\x1x\BPmodel.hdf5")

#H B

# import matplotlib.pyplot as plt

# plt.plot(np.linspace(1,500,500),test accuracy][:,1],c=[89/255,205/255,198/255],1abel="loss")
# plt.plot(np.linspace(1,500,500),his['loss'],c=[89/255,205/255,198/255],label="loss")

# # plt.scatter(np.linspace(0,99,100),his['loss'],color=[89/255,205/255,198/255],marker="*',s=100)
# plt.plot(np.linspace(1,500,500),his['accuracy'],c=[200/255,45/255,168/255],label="accuracy")
# plt.xlabel('epoch’,size=15)

# plt.ylabel('loss',size=15)

# plt.legend()

# plt.title('curve of loss & acc')

# # plt.xlim([0,150])

# # plt.ylim([0,2])

#4 T, FIERER

# modelfile = 'G:\pymodel\modelweight.h5' #3822 4R 17

# model.save(modelfile) #{R{FHE Y

# modell=load_model('G:\pymodel\modelweight.h5"y# /N # & 7Y
data test pre=Classifier BP.predict(data test in)

data test pre[data test pre < 0.5]=0

data test pre[data test pre > 0.5]=1

err=data_test pre-data test out

HIFT SRR

plt.figure(figsize=(6,5))

myTP=0;myTN=0;FP=0;FN=0

from sklearn.metrics import roc_curve,auc

train_y true=data train_out

train_y_score=Classifier BP.predict(data train_in)

test y true=data test out

test y_score=Classifier BP.predict(data_test in)

myFPR _train_bp,myTPR train bp,myTHRESHOLDS train_bp= roc_curve(train_y_true,
train_y_score, pos_label=None, sample weight=None, drop_intermediate=True)



myFPR_test bp,myTPR _test bp,myTHRESHOLDS test bp= roc_curve(test y_true,
test y_score, pos_label=None, sample weight=None, drop_intermediate=True)

myAUC _train_bp = auc(myFPR _train_bp,myTPR _train_bp)

myAUC test bp =auc(myFPR _test bp,myTPR test bp)

lw=2

plt.plot(myFPR_test bp,myTPR test bp,c=mycolorl[2],]label="Test ROC curve (area = %0.2f)' %
myAUC _test bp)

plt.plot(myFPR_train_bp,myTPR _train_bp,c=mycolor1[1],label="Train ROC curve (area
=%0.21)' % myAUC train_bp)

plt.plot([0, 1], [0, 1], color=mycolor1[0], Iw=lw, linestyle='--")

plt.xlabel('False Positive Rate',size=12)

plt.ylabel('True Positive Rate',size=12)

plt.xlim([0.0, 1.0])

plt.ylim([0.0, 1.05])

plt.legend(loc="lower right',fontsize=12)
plt.savefig("C:/Users/10699/Desktop/x1x/pic/20220220/BP_ROC curve',dpi=600,bbox_inches =
'tight")

# import matplotlib.pyplot as plt

# plt.plot(myFPR_test,myTPR test,c="b',label="test ROC curve')

# plt.plot(myFPR_train,myTPR train,c="r',label="train ROC _curve')

# plt.xlabel('FPR',size=12)

# plt.ylabel('TPR',size=12)

# plt.legend()

# plt.title('BP: curve of ROC")

HER R B HERE

def plot_confusion_matrix(cm, classes,normalize=False,cmap=plt.cm.Blues):
This function prints and plots the confusion matrix.
Normalization can be applied by setting ‘normalize=True".
if normalize:
cm = cm.astype('float’) / cm.sum(axis=1)[:, np.newaxis]
print("Normalized confusion matrix")
else:
print('Confusion matrix, without normalization')
print(cm)
plt.imshow(cm, interpolation="nearest', cmap=cmap)
plt.colorbar()
tick_marks = np.arange(len(classes))
plt.xticks(tick_marks, classes)
plt.yticks(tick_marks, classes)



fmt =".2f if normalize else 'd'

thresh = cm.max() / 2.

for 1, j in itertools.product(range(cm.shape[0]), range(cm.shape[1])):

plt.text(j, 1, format(cm[i, j], fmt),

horizontalalignment="center",
color="white" if cm[i, j] > thresh else "black")

plt.tight layout()

plt.ylabel('True label',fontsize=12)

plt.xlabel('Predicted label',fontsize=12)

import itertools

cnf matrix_bp = confusion matrix(data_test out, data_test pre) #i1E 8 F5EE

class names = [0,1]

plt.figure()

plot_confusion matrix(cnf matrix_bp, classes = class names) #2258 &5 %
np.set_printoptions(precision=2)

bp_Accary=[(cnf matrix_bp[1,1]+cnf matrix_bp[0,0])/(cnf matrix_bp[1,1]+cnf matrix_bp[0,1]+
cnf matrix_bp[0,0]+cnf matrix_bp[1,0])]

bp_Recall= [enf matrix_bp[1,1]/(cnf matrix_bp[1,1]+cnf matrix_bp[1,0])]

bp_Precision=[cnf matrix_bp[1,1]/(cnf matrix_bp[1,1]+cnf matrix_bp[0,1])]
bp_Specificity=[cnf matrix_bp[0,0]/(cnf matrix_bp[0,1]+cnf matrix_bp[0,0])]
plt.savefig('C:/Users/10699/Desktop/x1x/pic/20220220/BP_Confusion matrix',dpi=600,bbox_inch
es = "tight")

Hiti R BN XGBoost 1REBY  HtHHHHHHIHHHHH R

from sklearn.model selection import KFold, cross val score as CVS, train_test split as TTS

from sklearn.metrics import accuracy_score, confusion_matrix, mean_squared_error,roc_auc_score
import pandas as pd

import numpy as np

import xgboost as xgb

from xgboost import plot_importance

import matplotlib.pyplot as plt

from sklearn.model_selection import train_test split

from sklearn.metrics import accuracy score # ARHE

from sklearn.model selection import KFold, cross val score as CVS, train_test split as TTS

from sklearn.metrics import accuracy_score, confusion_matrix, mean_squared_error,roc_auc_score
import pandas as pd

import numpy as np

import xgboost as xgb

from xgboost import plot_importance

import matplotlib.pyplot as plt

from sklearn.model selection import train_test split

from sklearn.metrics import accuracy score # AERHE

from sklearn.model_selection import cross val score



from sklearn.model selection import cross_validate

from sklearn.model_selection import KFold

from sklearn.model_selection import validation_curve
from sklearn.metrics import r2_score,mean_absolute_error

data test pre xg=[]
xgtrain = xgb.DMatrix(data_train_in, label=data train_out)
n_estimators = 1000
params = {'n_estimators':n_estimators, 'booster":'gbtree', 'max_depth':6, 'learning_rate":0.05,
'objective':'binary:logistic', 'subsample':1, 'colsample bytree':1}
Classifier XGB = xgb.XGBClassifier(**params)
params_xgb = params.copy() # &2 SE
num_round = params_xgb['n_estimators']
params_xgb['eta'] = params['learning_rate']
del params_xgb['n_estimators']
del params_xgb['learning_rate']
cv = KFold(n_splits=10, shuffle=True, random_state=100)
# xgboost [RAEREA #HITRZXRIE
res = xgb.cv(params_xgb, xgtrain, num_round, folds=cv, metrics='auc',early stopping_rounds=50)
Classifier XGB.set params(n_estimators=res.shape[0])#3E clf fIZE0%E B R FHIH Y RIS
5%
Classifier XGB.fit(data train_in, data train_out, eval metric="auc"}#i)l|%k clIf
data test pre xg=Classifier XGB.predict proba(data test in)
test y score xg=data test pre xg[:,1]
maxindex_ xg = np.argmax(data_test pre xg,axis=1)
data train pre xg = Classifier XGB.predict proba(data train in)
train_y score xg = data train_pre xg[:,1]
data test pre xg class=0*data test pre xg
for 1 in range(len(data_test pre xg class)):
data test pre xg class[i,int(maxindex xg[i])]=1

accuarcy_score xg = Classifier XGB.score(data_test_in, maxindex xg)

# BIREERHE
HE X R ECE B AR EMEUE

cmap=plt.get cmap('Blues')
newcolors=cmap(np.linspace(0, 1, 25))

x=['F8''F6','F19','F12''F1','F9'",'F18','F4','F14','F2','F6','F 7','FO",'F3",'F17']
y=[249,237,234,227,194,182,177,176,164,163,143,126,126,125,117]

X, Y=x.copy(),y.copy()
for 1 in range(len(x)):



X[i]=x[len(x)-i-1]

Y[i]=y[len(y)-i-1]
plt.figure(figsize=(6,5))
# b = plt.barh(X[:5],Y[:5],color="gray")
a = plt.barh(X[:],Y[:],color=newcolors[5:20])
plt.xlabel('F-Score',fontsize=12)
plt.ylabel('Feature Index',fontsize=12)
plt.xlim([0, 300])
for rect in a:

w = rect.get_width()

plt.text(w, rect.get y()+rect.get height()/2, '%d' %

int(w), ha="left', va="center")

plt.savefig("C:/Users/10699/Desktop/x1x/pic/20220220/feature_importance',dpi=600,bbox_inches
= 'tight")

a = plot_importance(Classifier XGB,height=0.5,max_num_features=15,grid=False,color='Blue")

plt.savefig('C:/Users/10699/Desktop/x1x/pic/20220220/xgb _feature importance',dpi=600,bbox in
ches = "tight")
plt.show()

HTENETRAUC

plt.figure(figsize=(6,5))

myTP=0;myTN=0;FP=0;FN=0

from sklearn.metrics import roc_curve,auc,confusion_matrix

# train_y score rf=rfc.predict proba(data train in)

#test y score rf=rfc.predict proba(data test in)

myFPR_train xg,myTPR train xg,myTHRESHOLDS train xg= roc_curve(data_train_out,
train_y score xg)

myFPR test xg,myTPR test xg myTHRESHOLDS test xg= roc_curve(data_test out,
test y score xg)

myAUC train_xg = auc(myFPR train xg,myTPR train xg)

myAUC test xg = auc(myFPR_test xg,myTPR test xg)

import matplotlib.pyplot as plt

lw=2

plt.plot(myFPR test xg,myTPR test xg,c=mycolorl[2],label="Test ROC curve (area = %0.2f)' %
myAUC test xg)

plt.plot(myFPR_train xg,myTPR train xg,c=mycolorl[1],label='Train ROC curve (area
=9%0.21)' % myAUC train_xg)

plt.plot([0, 1], [0, 1], color=mycolor1[0], Iw=Iw, linestyle="--'

plt.xlabel('False Positive Rate',size=12)



plt.ylabel('True Positive Rate',size=12)

plt.xlim([0.0, 1.0])

plt.ylim([0.0, 1.05])

plt.legend(loc="lower right',fontsize=12)
plt.savefig("C:/Users/10699/Desktop/x1x/pic/20220220/xgb_ROC _curve',dpi=600,bbox_inches =
'tight")

HE IR B HE RS

def plot_confusion_matrix(cm, classes,normalize=False,cmap=plt.cm.Blues):
This function prints and plots the confusion matrix.
Normalization can be applied by setting ‘normalize=True".
if normalize:
cm = cm.astype('float’) / cm.sum(axis=1)[:, np.newaxis]|
print("Normalized confusion matrix")
else:
print('Confusion matrix, without normalization’)
print(cm)
plt.imshow(cm, interpolation="nearest', cmap=cmap)
plt.colorbar()
tick_marks = np.arange(len(classes))
plt.xticks(tick_marks, classes)
plt.yticks(tick_marks, classes)
fmt =".2f if normalize else 'd'
thresh = cm.max() / 2.
for 1, j in itertools.product(range(cm.shape[0]), range(cm.shape[1])):
plt.text(j, 1, format(cm[i, j], fmt),
horizontalalignment="center",
color="white" if cm[i, j] > thresh else "black")
plt.tight layout()
plt.ylabel('True label',fontsize=12)
plt.xlabel('Predicted label',fontsize=12)

import itertools

cnf matrix_xg = confusion matrix(data_test out, maxindex xg) #i1E B &F5EE

class_names = [0,1]

plt.figure()

plot_confusion matrix(cnf matrix xg, classes = class names) #Z2%E &5
np.set_printoptions(precision=2)

xg Accary =
[(enf matrix_xg[1,1]+cnf matrix_xg[0,0])/(cnf matrix_xg[1,1]+cnf matrix xg[0,1]+cnf matrix_
xg[0,0]+cnf matrix_xg[1,0])]



xg Recall = [(enf matrix_xg[1,1]/(cnf matrix_xg[1,1]+cnf matrix xg[1,0]))]

xg_Precision= [(cnf matrix_xg[1,1]/(cnf matrix_xg[1,1]+cnf matrix_xg[0,1]))]

xg_Specificity= [(cnf matrix_xg[0,0]/(cnf matrix_xg[0,1]+cnf matrix xg[0,0]))]
plt.savefig("C:/Users/10699/Desktop/x1x/pic/20220220/xgb _Confusion matrix',dpi=600,bbox_inc
hes = "tight")

AR Logistic HHHHHHRHHH R

from sklearn.linear model import LogisticRegression

classifier logistic=LogisticRegression()

classifier logistic.fit(data train in,data train_out)

data train_pre logistic = classifier logistic.predict proba(data train_in)
data test pre logistic = classifier logistic.predict proba(data test in)

train_y score Ir=data train_pre logistic[:,1]
test y score Ir=data test pre logistic[:,1]

HTEETRAUC

plt.figure(figsize=(6,5))

myTP=0;myTN=0;FP=0;FN=0

from sklearn.metrics import roc_curve,auc,confusion_matrix
# train_y score rf=rfc.predict proba(data train in)

#test_y score rf=rfc.predict proba(data test in)

myFPR train_Ilr,myTPR_train lr,myTHRESHOLDS train Ir= roc_curve(data_train_out,
train_y score Ir)
myFPR test lr,myTPR test Ir,myTHRESHOLDS test lr= roc_curve(data_test out,

test y score Ir)

myAUC train_Ir = auc(myFPR _train_lr,myTPR _train Ir)

myAUC test Ir = auc(myFPR_test lr,myTPR test Ir)

import matplotlib.pyplot as plt

lw=2

plt.figure(figsize=(6,5))

plt.plot(myFPR_test Ir,myTPR test Ir,c=mycolorl[2],]label="Test ROC curve (area = %0.2f)' %
myAUC test Ir)

plt.plot(myFPR _train_lr,myTPR train_Ir,c=mycolorl[1],label="Train ROC curve (area = %0.2f)' %
myAUC _train_Ir)

plt.plot([0, 1], [0, 1], color=mycolor1[0], Iw=Iw, linestyle="--")

plt.xlabel('False Positive Rate',size=12)

plt.ylabel('True Positive Rate',size=12)

plt.xlim([0.0, 1.07)

plt.ylim([0.0, 1.05])

plt.legend(loc="lower right',fontsize=12)



plt.savefig("C:/Users/10699/Desktop/x1x/pic/20220220/LR_ROC _curve',dpi=600,bbox_inches =
'tight")

HER IR B HERE

def plot_confusion_matrix(cm, classes,normalize=False,cmap=plt.cm.Blues):
This function prints and plots the confusion matrix.
Normalization can be applied by setting ‘normalize=True".
if normalize:
cm = cm.astype('float’) / cm.sum(axis=1)[:, np.newaxis]
print("Normalized confusion matrix")
else:
print('Confusion matrix, without normalization’)
print(cm)
plt.imshow(cm, interpolation="nearest', cmap=cmap)
plt.colorbar()
tick_marks = np.arange(len(classes))
plt.xticks(tick_marks, classes)
plt.yticks(tick_marks, classes)
fmt =".2f if normalize else 'd'
thresh = cm.max() / 2.
for 1, j in itertools.product(range(cm.shape[0]), range(cm.shape[1])):
plt.text(j, 1, format(cm[i, j], fmt),
horizontalalignment="center",
color="white" if cm[i, j] > thresh else "black")
plt.tight layout()
plt.ylabel('True label',fontsize=12)
plt.xlabel('Predicted label',fontsize=12)

maxindex_Ir = np.argmax(data_test pre logistic,axis=1)

import itertools

cnf matrix_Ir = confusion matrix(data_test out, maxindex Ir) #1188 & %5 [F

class names = [0,1]

plt.figure()

plot_confusion_matrix(cnf matrix_Ir, classes = class_names) #2& 18 /& %5 /%
np.set_printoptions(precision=2)

Ir_Accary =
[(enf matrix_Ir[1,1]+cnf matrix_1r[0,0])/(cnf matrix_Ir[1,1]+cnf matrix_1r[0,1]+cnf matrix_1r[0,
O]+cnf matrix_1r[1,0])]

Ir Recall = [(cnf matrix_Ir[1,1]/(cnf matrix_Ir[1,1]+cnf matrix_1r[1,0]))]

Ir_Precision= [(cnf matrix_Ir[1,1]/(cnf matrix_Ir[1,1]+cnf matrix_1r[0,1]))]



Ir_Specificity= [(cnf matrix_Ir[0,0]/(cnf matrix_Ir[0,1]+cnf matrix_1r[0,0]))]
plt.savefig('C:/Users/10699/Desktop/x1x/pic/20220220/LR _Confusion matrix',dpi=600,bbox_inch
es = "tight")



