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=52 \s ot A
=i &R A
r— - | N |:| Num. Attribute Name Description

The person's age in years int

The person's sex (1 = male, 0 = female) Categorical

1 . 1§ m U C I M aC h i ne Lea rn i f] g Re po Sito ry The chest pain experienced (Value 1: typical angina, Categorical

Value 2: atypical angina, Value 3: non-anginal pain, Value
4: asymptomatic)

/ l:l\ ﬂﬁ yﬁ %E ;EIJ ﬁ *SI' E trestbps The person's resting blood pressure (mm Hg on int

admission to the hospital)

: 5& ]:,; :/l:l\: E 3 O 3 &5 1 4IE 454 %ﬁ chol The person's cholesterol measurement in mg/dl int

fbs The person's fasting blood sugar (> 120 mg/dl, 1 =true; = Categorical

. BEEEHS . 158 0K - 0BELOERK 0= fass

restecg Resting electrocardiographic measurement (0 = normal, | Categorical
1 = having ST-T wave abnormality, 2 = showing probable

2
3
4 E % E' H g %l-(gl_ %( ﬂ;ﬁ EIJ | %1 % lri % or definite left ventricular hypertrophy by Estes' criteria)
5

thalach The person's maximum heart rate achieved int
((( =5 1N Y, X4 . . . - -0 = .
. n':I: Pyt h (@) n ﬁ' 7|'\;I, 1§ ’ Eé EE SI]: o 1} 1 j exang Exercise induced angina (1 = yes; 0 = no) Categorical
oldpeak ST depression induced by exercise relative to rest numeric
9& 1E slope the slope of the peak exercise ST segment (Value 1: Categorical

upsloping, Value 2: flat, Value 3: downsloping)

6 . % S umma ry( ) _t l, /( & * E E %ﬁ AN ﬁﬁ ca The number of major vessels (0-3) int

A blood disorder called thalassemia (3 = normal; 6 = Categorical

?é H q::l: — %ﬁ ﬁ %ﬁ gi 1E fixed defect; 7 = reversable defect)

Heart disease (0 = no, 1 = yes) Categorical
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=M - FEABIBIE R : cp » thal - 28 % : fbs - chol MK
slopeZEE S Dummy Variable

df = df.drop(columns = ['cp’', "'thal’, 'slope’, 'fhs","’

df.head()

i\

cIE LB S Dummy Variables

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

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

df .head()

N

age sex trestbps restecg thalach exang oldpeak ca target cp 0 cp1 cp2 cp3 thal 0 thal 1 thal 2 thal 3 slope 0 slope_1 slope 2

X 145 0 ._} 0 23 0 T 0 0 0 0 1 0 0 1 0 0

0 0 1 0 1 0 0
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E’Z;S ﬁ mi@ step 3 & 4

ENRE(CET)E

S ERETIEE(CEE - U EEER
BEE I E MR EE (Training) ~ AIE{EE(Testing Data) - mzitsEa/ ;3

trestbps restecqg thalach exang oldpeak

0.950624 0679831 0.762694 -1.004171 0.015417 -0.69548 1085542 -0.713249 -0943822 -0.443820 -0633600 3483351 -0.081379 3972541
-1.912150 0.679331 -0.092585 0897478 1630774 -0.69548 21159067 -0.71324% -0943822 -0.443820 1573075 -0.286132 -0.08137% -0.250857
1471723 -1.465992 -0.092585 -1.004171 0975900 -0.69548 0.310399 -0.713249 -0943822 2245729 -0.633600 -0.286132 -0.08137% -0.250857
0179877 0679881 -0.662770 0897478 1.237849 -069548 -0.206364 -0.71324% -0943822 2245729 -0633600 -0.286132 -0.08137% -0.250897
0.289984 -1.465992 -0.662770 0897478 0582975 143311 -0.378618 -0.713249 1.056025 -0.443820 -0633600 -0.286132 -0.081379 -0.250897




? %@%ﬁﬂ%?ﬁiﬂﬂ*ﬁﬁ! Original Model

Activation Function
- Hidden Layer : RelLu
- Output Layer : Softmax

model 1 = Sequential()

model 1. (Dense(32, input_dim=19, kernel_initializer='normal’', activation="relu'))
model 1. (Dropout(8.25))

model 1.

model 1.

model 1.

# compile model

Adam(1lr=0.061)

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

test),epochs=58, batch size=1@)

dense_218 (Dense) (Mone, 32
dropout_136 (Dropout) {(Mone, 3
dense_211 (Dense) (Mone, 18

dropout_137 (Dropout) (Mone, 18

dense 212 (Dense) {(Mone, 2]

Total params: 1,282
Trainable params: 1,282
Mon-trainable params: @ Input Layer Hidden Layer 1
13 Featuras 32 Meurons
Relu activations

Loss Function

- sparse_categoricaI_crossentropy

Hidden Layer 2
16 Neurons
Relu activations

2 Neurans
Softmax activations

kernel_initializer
- normal
Learning Rate

- Adam/ 0.01
Epochs

- 50

Batch Size

-10



?EF ?‘é%ﬂ th%E;,E” Orlglnal \VileTe[]

Model 1 AUC Score is: 0.8246341463414633

Overfitting

S S

Testing Acc / AUC
82.42% / 0.8246




=3 I HREE byi&Nkernel Reqularizer

ernal regularizer

_2 = Sequential() . an

_2.add(Dense(32, input_dim=19, kernel_initializer='normal’,kernel_regularizer=regularizers.12(8.081), activation="relu’')) L2 kel‘ne| regU|al‘Izer AX

_2.add(Dropout(©.25)) = PPN

_2.add(Dense(16, kernel_initializer='normal’,kernel_regularizer=regularizers.12(0.081), activation='relu’)}) E%0,0l ’ L,L }$,%(:(|§
add (Dropout(8.25))

: :add{fDensetﬁ:Z; ;c;::'i;.-'aticnﬂ'5-::u1:tm-3}:‘}:} *EEEIE%E{E ¢ E/\\*--E%EIZE
# compile model BHA::gnll ti Eﬁ l’/( BEJJ:

Adam(1lr=0.01)
model 2.compile(loss='sparse_categorical crossentropy’, optimizer='adam', metrics=['accuracy']) i@*}iéﬁ:ﬁ%
model 2.summary()

Model_2 Accuracy Model_2 Loss Model 2 AUC Score 1s: 0.846B292682926828

(=]
@

Testing Acc
- 84.62%

AUC
- 0.8468

=~

[=]
I
o

accuracy

0.75

=]
F=

True Positive Rate

=]
[N

=]
o

04 06
False Positive Rate




Y TEE by A% Activation = sigmoid

# Activation Function & sigmoid =,

model 3 = Sequential()

model 3.add(Dense(32, input_dim=19, kernel initializer="normal’,kernel_regularizer=regularizers.12(9.91), activation="relu’))

model 3.add(Dropout(8.25)) % EA o o
model 3.add(Dense(16, kernel initializer='normal’',kernel regularizer=regularizers.12(8.81), activation='relu’)) HT_l' iﬂu II:I:II E z ACtlvatI on
model 3.add(Dropout(8.25))

model 3.add(Dense(2, activation='sigmoid’)) FU nCtIOn EE&E’SIQ m0|d i
- S Sy s N [=]

# compile model Eﬁ?ﬁ?&ﬂ'_ﬁi‘ﬁ %E ;E\IJ Fﬂﬁ iEE

Adam(1r=0.081)

model 3.compile(loss='sparse_categorical crossentropy’, optimizer='adam', metrics=['accuracy'])

model 3.summary()

Model_3 Accuracy Model_3 Loss Model 3 AUC Score is: 0.8590243902439024

(=]
(=]

Testing Acc
- 85.71%

AUC
G - 0.8590

False Positive Rate

L=]
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o
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0.75
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True Positive Rate
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Y ERE by ##% Epochs = 10

Model_3_e Accuracy Model 3 AUC Score is: 0.8690243902439024

28 H L #t — (& FR AR B .
EETE8IRE epochs KM
10 B - loss #fEHE 2 EF -
AIEAEEBLEBRRS -

Testing Acc / AUC ##epochs F1&% 10
86.81% / 0.8690

Model 3 e Loss




B2 EGAEE by muamEey

Learning Rate
(0.1/0.01/0.001)

PREWREEE EAZERIS - BB B R
BABXAKNEE -

&= Learning Rate=0.001F5 - Testing
Accuracy I AUCH I FRIRIR =

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

Batch Size
(5/10/15)

& Batch Size =155 REHBRZE -
EBatch Size =5811005 - &ERFBEAE
2 . FItiFEEHBatch Size=10 - {EE3
BEE O DIENMEE

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



’I‘Eﬂ%ﬁ”ﬁiﬂtbﬁ?& Final Model Evaluation

Model_3_e Accuracy

Final Model

127N Kernel Reqgularizer
Activation = sigmoid
Epochs = 10

Learning Rate = 0.01
Batch Size = 10

Kernel Regularizer = 0.01

Model 3 AUC Score is: 0.8690243902439024

ok wphH

02 04 06 08 10

Testing Accuracy = 86.81% A\ '
AUC = 0.8690




*Eﬂ%$1ﬁ£’ﬂtt$§ by compare with ML models

?ﬁ'.'?f

3 _,I_,] Srmiey ;—l—s
KRB EER alll 4R 15 2 Testing Acc AUC

-Logistic Regression Logistic Regression 0.8351 0.8357
_Random Forest Random Forest 0.8241 0.8246

DL (L R EE R 3 AESHFRIEE 0.8681 0.8690

Kt

# 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)

# Random For
rdf=RandomFo
rdf.fit(x_tr
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