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(1) Pregnancies : 1% it #&
(2)Glucose : & %" ¥ 547 &
(3) Blood Pressure @ & /&
(4) Skin Thickness : A # 5 & » 2% Kfg¥r> L igin g € - H4T4
TR T - BE L ik
(5) Insulin: & iF"% 5 % » - fad9 Fagpek - d % § blowe sz
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(6) BMI : Body Mass Index ° BMI & & &k ek 3§ - B * >t 2 Bk B 4=
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(7) Diabetes Pedigree Function : #% fops 7% dndic » o it 5 s &
A RoES | AT G KR ROR R
(8) Age * i &2 & & F A
(9) Outcome * H R A F &G MR > “FRAKEA(1 27 103
F)e

> IR A T
(D4 #FHREE» » ¥ 41* pandas head() > i# k& & ficdy
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Zmatplotlib inline
import pandas as pd
import numpy as np
import matplotlib.pyplot as plt
import seaborn as sns
diabetes = pd.read_csv( diabetes2.csv")

diabetes.columns
diabetes.head()

Pregnancies Glucose BloodPressure SkinThickness Insulin BMI DiabetesPedigreeFunction Age Outcome

0 6 148 72 35 0 336 0627 50 1
1 1 85 66 29 0 266 0351 31 0
2 8 183 64 0 0 233 0672 32 1
3 1 89 66 23 94 281 0167 21 0
4 0 137 40 35 168 4341 2288 33 1
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print({"Diabetes data set dimensions : {}".format(diabetes.shape))
diabetes.groupby( 'Outcome’).size()

Diabetes data set dimensions : (768, %)

Qutcome
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dtype: int64
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diabetes.groupby('Outcome’ ) .hist({figsize=(9, 9))
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diabetes.isnull().sum()
diabetes.isna().sum()
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BlocdPressure
SkinThickness

Insulin

BMI
DiabetesPedigresFunction
Age

Qutcome

dtype: inte4
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A4t a & (Blood pressure) ~ s # (Glucose) ~ BMI g i& {3
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print({"Total : ", diabetes[diabetes.BloodPressure == @].shape[@])
Total : 35

print({diabetes[diabetes.BloodPressure == @].groupby( 'Outcome")}["Age'].count(})
Total : 35

Outcome

a 19

1 16

Mame: Age, dtype: inted

ok RS > F ¢ 24 3588 BFERE 0o
print{"Total : ", diabetes[diabetes.Glucose == @].shape[@])
Total : 5
print{diabetes[diabetes.Glucose == @].groupby( " Outcome')['Age'].count())
Total : 5

Total : 5

Outcome

a 3

1 2

Mame: Age, dtype: ints4
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print({"Total : ", diabetes[diabetes.BMI == @].shape[@])
Total : 11

print({diabetes[diabetes.BMI == @].groupby( 'Outcome')["Age’].count()})

Total : 11

Outcome

a 9

1 2

Mame: Age, dtype: inted
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feature_names = ['Glucose', 'BloocdPressure’, "SkinThickness®, 'Insulin’,'BMI',
‘DiabetesPedigreeFunction’, "Age’ ]

X = diabetes_mod[ feature_names]
y = diabetes_mod.Outcome
> HRELERAER
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#2% {bre-scale | BEEFEE—EiFEHEEIIES0, SRR A1
from sklearn.preprocessing import StandardScaler
scaler = StandardScaler()
X train scaled = scaler.fit transform{X train)
X test scaled = scaler.fit transform(X_test)
#51F IR AH BB A

from sklearn.model selection import train_test split
from sklearn.model selection import cross_wal score
from sklearn.metrics import accuracy score

X_train, X test, y train, y test = train_test _split(X, y, stratify = diabetes_mod.Outcome, random state=66)
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Network(NN) ~ NN+ ~ K Nearest Neighbor(K-NN) ~ Multilayer
perceptron(MLP) w & & i 4 " v i enficd] » 0T ﬁzﬁ‘u{i b R A N

» Neural Network(NN)

#Ew ENNEE
classifier = Sequential()

T B, EREREEE, S EETIR SRR ERREmIEEE

classifier.add(Dense(input_dim = d, output_dim = 16 , init = "uniform’, activation = "relu’))
#EEREE

classifier.add(Dense(output_dim = 64 , init = "uniform’, activation = 'relu’))
#classifier.add(LeakyRelU(alpha=8.1))

#EEE L

classifier.add(Dense(output_dim = 1, init = 'uniform’, activation = 'sigmoid'})
classifier.compile(optimizer = 'adam’, loss = "binary_crossentropy’, metrics = ['accuracy'])
#ERE

classifier.summary()
B AN BB A#H S Neural Network > & — #-raw data % » 3] 5
AL E B 2 YRCE £ - W - R 2 - g A
A o T T2 AN FBh
(D% - & 16 ® & 2(relu) > % = & 64 & & 2(relu) > #1145 - @
& 2h(sigmoid)
(2)# * grgradient descent optimizer » adam
(3)loss function i binary_crossentropy
#EERE S SRR (S E A3 )

train_set,test_set, train_set_label, test_set_label = train_test_split(X, Y, stratify = diabetes_mod.Outcome)

for run in range(@,run):

#EEAEESEL(ES I."tﬁﬂ‘@‘batch suefjl o
#=EFsteps_per_epoch
#=EFbatch_size &=

=R :t NRERAE 5 S5 I-"t?;@batch sizes
classifier.fit(train_set, train_set_label,batch_size=28 , epochs= 196)

#-raw data MIEK B 3] AR PIRE B PRERE > A RTH
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> NN+

from keras.layers import Dropout

model = Sequential()

model .add(Dense(58@, input_dim=7, activation="sigmoid'})

model. add (Dropout(8.2))

model. add(Dense(18@, activation="sigmoid'))

model. add(Dense(2, activation="softmax'))

model.compile(loss="mean_squared_error', optimizer='adam', metrics=['accuracy'])
model.fit(x_train,y_train, epochs=180@, batch_size=78, validation_data=(x_test, y_test))

SRR AA NN HCA S ST e v i F’*‘ﬁ PV - fhaE
._‘}Pfjl)?&?ﬁ’/? B e FE R A R ‘ﬁ('l—rﬁ]ﬂ—m NN+) » ’f#- 5
- %J K (sigmoid) ~ - "£& & (sigmoid) % - ﬁie:l a (softmax)mfsr




Al Ra FELE D overfitting % (A= 4po2"R2. B 5 0.98 » i B
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(2)# * adam # 5 gradient descent optimizer

(3)1loss function #x % mse

(4)f”':‘=§i&k’i’iﬁ' FHEWEI- G 31

(5) i 7 - = 1000 & epochs 33"

» K Nearest Neighbor(K-NN)

from sklearn.neighbors import KNeighborsClassifier

knn = KNeighborsClassifier(n_neighbors=19)

knn.fit(X_train, y_train)

print('Train accuracy of kNN: {:.3f}'.format(knn.score(X_train, y_train)))
print('Test accuracy of kNN: {:.3f}'.format(knn.score(X_test, y_test)))

Train accuracy of kNN: ©.75©
Test accuracy of kNN: ©.812
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K2- @7 2kt il 5- B gulifdias £ g
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2 i 3 2% KN ¢ neighbor gxm'ﬁﬁf@] s g5 AR e
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» Multilayer perceptron(MLP)

from sklearn.neural_network import MLPClassifier
mlp = MLPClassifier(hidden_layer_sizes=(64,64,64),
activation='logistic',
solver="adam',
batch_size="auto',
learning_rate='constant’,
learning_rate_init=0.001,
max_iter=10680,
random_state=0)
mlp.fit(X_train, y_train)
print("Train accuracy of MLP: {:.3f}".format(mlp.score(X_train, y_train)))
print("Test accuracy of MLP: {:.3f}".format(mlp.score(X_test, y_test)))

Train accuracy of MLP: ©.823
Test accuracy of MLP: 8.796

MLP & — oo & @fsgdl e > f1% @ @R I ERF T Y -
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KNN NN MLP
e A BTHRE R AEA T e i 5K R e
YRR machine learning @ deep learning | deep learning
e sklearn keras sklearn
AxzE 0 5 ¢
AEER B 8 /
R 81. 8% 66. 9% 79. 6%

AP B Y B A A KN AR E 700 BEEREY o
NN B3 B 4o B > s A NN B3 7 B B en: Bap g 4 e B 2t ha,,&,
'grﬁimz\ﬁb’ FoiE o Ft AP e MLP e TR 0 K R
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original data processed data improvement
NN 0. 646 0. 669 +2. 3%
NN+ 0. 734 0. 760 +2. 6%
kNN 0.779 0.785 +0. 6%
MLP 0. 702 0.74 +3. 8%
d & ¥ v @ hAE_Aavi- B 'J“f Pregnanmes Wieis 'y ae @ Bar s
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without 0.678 0.619
stratified

with straitified | 0.661 0.669
init = uniform 0.661 0.669
init = normal 0.661 0.669
testsize=0.2 | 0.663 0.662
test size =0.25 | 0.661 0.669

=
5
pa
SXN

B E S 0 B HEAR H D e R 2 RIGE R R S AT

accuracy = 8.6689 sensitivity = 8.113 specificity = 8.958

Mean

accuracy = 8.669 sensitivity = ©.113 specificity = 9.958
Stand Error

accuracy = 8.8 sensitivity = @.8 specificity = 8.@

train_loss, train_acc=classifier.evaluate(train_set, train_set_label)
test_loss, test_acc=classifier.evaluate(test_set, test_set_lahbel)
print{'\nTrain accuracy: %.3f' %train_acc)

print('Test accuracy: %.3f" ¥test acc)

> 543/543 [
181/181 [

] - 1s 824us/step
] - 83 43us/step

Train accuracy: 8.661
Test accuracy: ©6.669

NN B2 20 8 B =0, 661 » BI2% 8 /2 & =0. 669 » B2 ok % — 45 o
GE ARG NERE GRS RIFRVET L R F LT R =
AR g%;L gplﬁﬁléﬁ 3L o

2 ~ NN+

train_loss, train_acc= model.evaluate(x train, y train)
test_loss, test_acc= model.evaluate(x_test, y_test)
print('\nTrain accuracy: %.3f' %train_acc)

print({'Test accuracy: ¥.3f" Xtest acc)

576/576 [
192/192 [

] - 85 32us/step
] - 85 3%us/step

Train accuracy: 8.932
Test accuracy: @.768

d NN+ &7 Fard LB NN &> BF L EFABRAN 298 %
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3 ~ K Nearest Neighbor(K-NN)

2 KNN #7042 > 24902 33 & n_neighbors 5 1 & sip3d $o8c > )% i B

3% n_neighbors #& . 1-50 FFen i > lﬁiﬁ IR A M ELRH B

training_accuracy = []
test_accuracy = []

neighbors_settings = range(1, 50)

for

plt.
plt.
.ylabel ("Accuracy")
plt.
plt.
plt.

plt

0.

n_neighbors in neighbors_settings:

knn = KNeighborsClassifier(n_neighbors=n_neighbors)
knn.fit(X_train, y_train)
training_accuracy.append(knn.score(X_train, y_train))
test_accuracy.append(knn.score(X_test, y_test))

plot(neighbors_settings, training_accuracy, label="training accuracy")
plot(neighbors_settings, test_accuracy, label="test accuracy")

xlabel("n_neighbors")
legend()
savefig('knn_compare_model")

100 1 —— training accuracy
test accuracy

0.80 1
0.75
0.70 1 . ‘ .
0 10 20 30 40 50
n_neighbors
d &7 53 fn_neighbors & 19 FF » RIFF R NEREEF » 7 &
818 °

4 ~Multilayer perceptron(MLP)
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hidden_layer_sizes (100, )
activation relu
solver adam
batch_size auto
learning_rate constant

learning_rate_init 0.001

hidden_layer_sizes (100, )
activation relu
solver sgd
batch_size auto
learning_rate constant

learning_rate_init 0.001

—

hidden_layer_sizes (100, )

activation logistic
solver adam
batch_size auto
learning_rate  constant

learning_rate_init 0.001

max_iter 200 max_iter 200 max_iter 200
| accuracy [ 074 | | accuracy | 0.707 llliﬂﬂﬂ&?ll 0.773
v
hlcldenflayferfmzes ( 0_0' .) hidden_layer_sizes (64,64,64)
activation logistic e logistic
solver adam solver adam
batch_size auto batch_size auto
Iearnmgjatg . constant learning_rate constant
learning_rate_init 0.001 learning_rate_init 0.001
max_iter 1000 e
= max_iter 1000
| accuracy | 0.786 [ accuracy | 079
MLP =31 24 i1 12 sklearn £ ¢ A #f Fend b it 78 ¢ > ¥ @FFH
LIS S kS nhll ¥Rl gl -V NG QPR SRR ;S I

B R # - solver /4 _adam

0.707 » #==

logistic > M ecgEBEmF {2 3
BT 5 0,786 T3

iteration #& > ¥
BHEAZT0.796 -
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Training Original Processed Optimal
Improvement
process data data model
KNN n_neighbor 0.779 0.785 0.818 +3. 9%
activation
NN encoding 0. 646 0. 669 0.75 + 10. 4%
dropout
hidden_layer_sizes
MLP activation 0.702 0.74 0.796 +9. 4%
max_iter
E o BEAGH
1~ %%
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ﬁ e —\ﬁ AR F AR~
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	為使模型的考慮更加全面性並且找到最適切的模型，我們分別以Neural Network(NN)、NN+、K Nearest Neighbor(K-NN)、Multilayer perceptron(MLP)四種演算法去訓練我們的模型，以下將就各演算法進行說明：

