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Type
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age
sex

cp

trestbps

chol

fbs

restecg

thalach
exang
oldpeak

slope

Ca

thal

target

The person's age in years
The person's sex (1 = male, 0 = female)

The chest pain experienced (Value 1: typical angina,
Value 2: atypical angina, Value 3: non-anginal pain, Value
4: asymptomatic)

The person's resting blood pressure (mm Hg on
admission to the hospital)

The person's cholesterol measurement in mg/d|

The person's fasting blood sugar (> 120 mg/dl, 1 = true;
0 = false)

Resting electrocardiographic measurement (0 = normal,
1 = having ST-T wave abnormality, 2 = showing probable
or definite left ventricular hypertrophy by Estes' criteria)

The person's maximum heart rate achieved
Exercise induced angina (1 = yes; 0 = no)
ST depression induced by exercise relative to rest

the slope of the peak exercise ST segment (Value 1:
upsloping, Value 2: flat, Value 3: downsloping)

The number of major vessels (0-3)

A blood disorder called thalassemia (3 = normal; 6 =
fixed defect; 7 = reversable defect)

Heart disease (0 = no, 1 = yes)
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# 25

#5Z LB S Dummy Variables

a = pd.get_dummies{df['cp’], prefix = "cp”)

b = pd.get_dummies(df[ 'thal’], prefix = "thal")

c = pd.get_dummies(df[ 'slope’'], prefix = "slope™)
frames = [df, a, b, c]

df = pd.concat(frames, axis = 1)

df.head()
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df = df.drop(columns = ['cp’, "thal’, 'slope’, 'fbs', chol'])

df . head()
age sex trestbps restecg thalach exang oldpeak ca target cp_0 cp_1 cp_2 cp_3 thal_0 thal_1 thal_2 thal_3 slope_0 slope_1 slope_2
0 63 1 145 0 150 0 23 0 1 0 0 0 1 0 1 0 0 1 0 0
1 37 1 130 1 187 0 35 0 1 0 0 1 0 0 0 1 0 1 0 0
2 N 0 130 0 172 0 14 0 1 0 1 0 0 0 0 1 0 0 0 1
3 56 1 120 1 178 0 e 0 1 0 1 0 0 0 0 1 0 0 0 1
4 &7 0 120 1 163 1 e 0 1 1 0 0 0 0 1 0 0 0 1
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SEEACEES > BRE R 9 ARSI 1 P RS 2 ¢ 1% Python i H M L R&F
Ay gEedAE s $E5E Summary( ) S8 2 AR L Flcs TRIE > T EAFTREL G %&@
(Outliers ) » # AHR FFALANE T H 0 /rensg e » ¥ 4@ % Btk (Normalization) #H73
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age sex trestbps restecg thalach exang oldpeak ca cp_0 cp_1 cp_2 cp_3 thal_0 thal_1 t
0 0950624 0679881 0762694 -1.004171 0.015417 -0.69548 1.085542 -0.713249 -0943822 -0.443820 -0633600 3.483351 -0.081379 3.972541 -1.09
1 -1.912150 0679881 -0.092585 0.897478 1630774 -0.69548 2119067 -0.713249 -0943822 -0.443820 1573075 -0.286132 -0.081379 -0.250897 0.90
1471723 -1.465992 -0.092585 -1.004171 0975900 -0.69548 0.310389 -0.713249 -0943822 2245729 -0.633600 -0.286132 -0.081379 -0.250897 0.90
0179877 0679881 -0.662770 0.897478 1.237845% -065548 -0.206364 -0.713249 -0.943822 2245729 -0.633600 -0.286132 -0.08137% -0.250897 0.90
0.289984 -1.465992 -0.662770 0.897478 0582975 143311 -0.378618 -0.713249 1.056025 -0.443820 -0.633600 -0.286132 -0.08137% -0.250897 0.90
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model 1 = Sequential()

model 1.add(Dense(32, input_dim=19, kernel initializer='normal’', activation='relu'))
model 1.add(Dropout(@.25))

model 1.add(Dense(16, kernel_initializer='normal’, activation='relu’))

model 1.add(Dropout(@.25))

model 1.add(Dense(2, activation='softmax’'))

# compile model

Adam(lr=0.01)

model 1.compile(loss='sparse_categorical crossentropy’, optimizer='adam’', metrics=['accuracy'])
model 1.summary()

history_l=model 1.fit(x_train, y_train, validation_data=(x_test, y_test),epochs=58, batch_size=18)

Layer (type) Qutput Shape Param #
dense 210 (Demse)  (None, 32) 680
dropout_136 (Dropout) {(Mone, 32) a

dense 211 (Dense) {(Mone, 16) 528
dropout_137 (Dropout) {(Mone, 1&) e

dense 212 (Dense) {(Mone, 2) 34

Total params: 1,282
Trainable params: 1,282
Mon-trainable params: @
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dense & > H P % - & dense 5 32 B &2 A % - Kk dense 5 16 B &8 > % & k2. Activation
Function % #_3 relu » 12§ »io JRYF A ) 4 2 B 42 > ﬁxf;&ﬁﬁj d1 k& & * Activation Function 3% Z_%
softmax » 14 X ¥7T LT Fads o ROz 2 4 s A2 > B ¢ X i Overfitting » »% & & % 4c » Dropout
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FEY 0 “7I1E % sparse categorical crossentropy 2. Loss Function » { & JZHEARZ A5 > @ 4P
i A2 28K 4o ! kernel initializer =normal ~ optimizer =adam - learning rate=0.01 ~ epoch=50 ~
batch size = 10 °
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Model 1 AUC Score is: 0.8246341463414633
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PUAY AT e B FE R HCA) testing AT S G 82.42% ¥ AUC 5 0.8246 0 H ¢ 12 AUC (Area under curve)
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I. 3 4c kernel Regularizer

TOfRA b 2 BPRE 0 AW {8 & 4 ~ 7 L2 kernel regularizer | oF $i573)iE#E & 0 B ¢ L2 kernel
regularizer 3% % 5 0.01 > @ EA GAEE TR LB 4 2 B S8 0GR O EERE
FRE > H 2540 B 1415 9757 > A SR 3E R testing B rg 5 F 2 5 84.62% > AUC % 0.8468 »
B2 AR loss F A IFR G c L 1S R > A el 2 T EFFeA R .

lkernal regularizer

model_2 = Sequential()

model_2.add(Dense(32, input_dim=19, kernel_initializer='normal’',kernel_regularizer=regularizers.12(8.81), activation="relu'))
model_2.add(Dropout(@.25))

model_2.add(Dense(16, kernel_initializer='normal’,kernel_regularizer=regularizers.12(0.81), activation='relu’'))
model_2.add(Dropout(@.25))

model_2.add(Dense(2, activation='softmax'))

# compile model

Adam(1lr=8.081)

model_2.compile(loss='sparse_categorical_ crossentropy’, optimizer='adam', metrics=['accuracy'])
model_2.summary()
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Model 2 AUC Score is: 0.8468292682926828
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II. Activation Function { % % sigmoid
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# Activation Function ZF# sigmoid - BSER _F#E

model_3

model_3.

model_3
model_3

= Sequential()
add(Dense(32, input_dim=19, kernel initializer='normal’,kernel_regularizer=regularizers.12(8.81), activation="relu'))

.add(Dropout(@.25))

.add(Dense(16, kernel_initializer='normal’,kernel_regularizer=regularizers.12(8.081), activation='relu’))
model_3.
model 3.

add (Dropout(8.25))
add(Dense(2, activation='sigmoid'})

# compile model

Adam(1lr=
model_3.
model_3.

8.01)
compile(loss='sparse_categorical_crossentropy’, optimizer='adam', metrics=['accuracy'])
summary ()
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Bl 18 ~ Training & Testing 2. Accuracy & Loss

Model 3 AUC Score is: 0.8590243902439024
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Model 3 AUC Score is: 0.8690243902439024
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IV. Learning Rate & Batch Size

44} Learning Rate i& {723 & > ##7 7 ' #& = 8 Learning Rate : 0.1 ~ 0.01 ~ 0.001 » & % 3 5 ~ 47
W2 % o B¢ ¥ g 5 Learning Rate=0.1 ~ 0.01 P& » "f e R G oA E ﬁ*“é‘;‘ T ST
FoF AR Vo £ %5 model % H % > ¢ 1 local minimum #&F ¥ it H1I > @ § Learning
Rate=0.001 P > Testing Accuracy ¥2 AUC = sz 4 IR £ » f8%77 it 5 7] 5 & % F1F K » H 3 Overfitting
Z_ B3 A 4 > F|P %9 Learning Rate=0.01 -

# 3 ~ Learning Rate 3% " #ie %

Training Testing AUC

0.1 0.8820 0.8681 0.8690
0.01 0.8773 0.8681 0.8690
0.001 0.8762 0.8461 0.8468

#ZF4H ¥ BatchSize 2 7R » A 7 v = fd BatchSize : 510~ 15> 7 £ 4 5 ~ 47+ a2
% A7 g md BatchSize=15 pF 5 S ip ¥4 > @ § BatchSize=52 10pF > B %13 @ L
B Tt E * Batch Size=10 0 @ 5 ¥ #0737 0 { e fE o

it

#. 4 ~ Learning Rate &3 \* §i &

Training Testing AUC
5 0.8915 0.8681 0.8690
10 0.8773 0.8681 0.8690
15 0.8679 0.8571 0.8590

V. Kkernel regularizer (0.01 vs. 0.001)

pLeh o 2EF A B kernel regularizer %%k

8 S8 s 5 0.001 pF
AR P G F AR P o

# 5 ~ Learning Rate 3% " #ie %

¥ 32 0.01 40 0.001 » - i % 4o £
s R IR A Vo TG P RSk

Training Testing AUC
0.01 0.8915 0.8681 0.8690
0.001 0.8773 0.8571 0.8590
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G 51gm01d 22 Epochs 34 & 5 10 > @ learning rate - batch size £ kernel regularizer 4 %] 5 0.01 ~ 10
£ 0.01 » testing #Fx 5 86.81% » AUC % 0.8690 -
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# Sklearn logistic Regression

lr = LogisticRegression()
lr.fit(x_train,y train)

acc_lr train = lr.score(x_ train,y train)
acc_lr test = lr.score(x_test,y test)

B 22 - Logistic Regression #-3] % #

# Random Forest
rdf=RandomForestClassifier(n_estimators=18,criterion='entropy’,random_state=38)
rdf.fit(x _train,y train)

acc_rdf_train = rdf.score(x_train,y_train)

acc_rdf_test = rdf.score(x_test, ],-’_'tESt}|

[ 23 ~ Random Forest i3] 7 H

F06 R3RICAER L

A Testing Acc AUC
Logistic Regression 0.8351 0.8357
Random Forest 0.8241 0.8246
FRE Y FERBA 0.8681 0.8690
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