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PROBLEM DEFINITION
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Scenario
Problem Definition — 5W1H
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DATA-PREPROCESSING




Data-Preprocessing

Data Resource
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Data-Preprocessing

Data Resource

>H “National Institute of Diabetes and Digestive
and Kidney Diseases” Fr5E&E L {FA1E KA EIRE

ONIDDK

NATIONAL INSTITUTE OF
DIABETES AND DIGESTIVE
AND KIDNEY DISEASES




Data-Preprocessing
Data Meaning

i

Pregnancies 1RZEEN

Glucose BAEEIRE

Blood Pressure [m B2

Skin Thickness EREE(ZBEEIFEE)
Insulin MEREE
BMI Body Mass Index

Diabetes Pedigree Function 18 PR 97 2K 1% B8 21

Age REFRER

Outcome mREEAEAERKE



Data-Preprocessing

Summary
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Data-Preprocessing

Data Analysis

>BAERE - A ApandasiWhead() /5 iARIGEEEIE

#matplotlib 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

Index(["Pregnancies’', 'Glucose', 'BloodPressure’, 'SkinThickness', 'Insulin’,
"BMI', 'DiabetesPedigresFunction’, "Age’, 'Outcome’],
dtype="object")

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 3 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 35 168 431 2288 33 1




Data-Preprocessing

Data Analysis

>IESERIAVEE - OutcomeEi:fl
o SHILEUEHABT763EE B (E

print("Diabetes data set dimensions : {}".format(diabetes.shape))
diabetes.groupby( ' Outcome').size()

Diabetes data set dimensions : (768, 9)
Outcome

5 88

1 268

dtype: int64d




Data-Preprocessing

Data Analysis

> f# Fpandasiigroupbytl {R{E T &
- EETERSE  IRIAIWUZERNS T

diabetes.groupby( 'Outcome’).hist(figsize=(9, 9))
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Data-Preprocessing

Data Cleaning

> BIRBRHmBE— MR

(HEEAEEZEN =
(2) SR ERAIENRY s
(3) iR SR N ZE T B s
CEET= YL

v E#EREBR "National Institute of Diabetes and Digestive an
d Kidney Diseases” 1R#EZE
vV EERER(1)Q)RCEREIER - HMULIGIFEHE(3)(4)RIEF T



Data-Preprocessing

Data Cleaning

> S =R Ea AL ZENERME
o (EREREisnull()Flisna()i@EEREEBZHE ' [Bl{Eboolean{E

diabetes.isnull().sum()
diabetes.isna().sum()

Pregnancies
Glucose

BMI
DiabetesPedigreeFunction
Age
Qutcome
dtype: inte4

A
M
|5
1
I
=3
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Data-Preprocessing

Data Cleaning

> ZEiEA

5

FrEARZERE

5
= NE—L D

Al
DL ES

[MEE ( Blood pressure )

BRI EAERE - MRMT

print("Total :
Total : 35
print({diabetes[diabetes.BloodPressure ==

Total :
Outcome
5 19
1 16

Name: Age, dtype: inte4

", diabetes[diabetes.BloodPressure ==

@] .shape[@])

@] .groupby( "Outcome"}[ "Age"].count())




Data-Preprocessing

Data Cleaning

v [M#E ( Glucose )

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: inted

v BMI

print("Total : ", diabetes[diabetes.BMI == @].shape[@])
Total : 11

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

Total : 11
ome

™o

ot

]

9
2
Mame: Age, dtype:

= &




Data-Preprocessing

Data Cleaning

> EEQ%EE%{EZ%HF - BEREY" BIREEE"

> REETBIR - WS EEMMHERIE(diabetes_mod)
. BEMMNEREHR724EEN - KLULERNEETrainHtesti# R

diabetes mod = diabetes[(diabetes.BloodPressure != 8) & (diabetes.BMI != @)
&(diabetes.Glucose != 8)]
int{diabetes_mod.shape)

(724, 9)




Data-Preprocessing

Feature Selection

> BENERAEE - TEMEEEESAERE -
> RAERHERMANYEE - URERABX - MRAERERY

~

#HERVEEHE

feature_names = [ 'Pregnancies’, 'Glucose’, 'BloodPressure’,
'SkinThickness’, 'Insulin', 'DiabetesPedigreeFunction’, 'Age
X = diabetes mod[feature_ names ]

y diabetes mod.QOutcome




Data-Preprocessing

Standardization

> B EHEBRSHBIRERIGERO  REERL
> BREE—SHERRREGEEMU - MEEMISESER

AR B
from sklearn.model selection import train test split
from sklearn.model selection import cross val 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)

B #%%{bre-scale : B E—{FEHERIIE A0 BRRA]L
‘6’ ’ from sklearn.preprocessing import StandardScaler
{ & scaler = StandardScaler()
' X train scaled = scaler.fit_transform(X train)
o :
X test scaled = scaler.fit_transform(X_test)
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MODEL STRUCTURE

INTRODUCTION + SUMMARY




Model Structure

K-NN Architecture

N3
ZAEY

« K-Nearest Neighbors& T #l/E %7 15

from sklearn.neighbors import KNeighborsClassifier

knn = KNeighborsClassifier(n_neighborg=19)|«— ZHEEKNNAYHEEE
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: ©.7580
Test accuracy of kNN: ©.812




Model Structure

NN Architecture

« fEMSequential()iZ&HRINeural Network

from keras.layers import Dropout

model = Sequential()

model.add(Dense(500, input dim=7, activation='sigmoid'))

model.add(Dropout(0.1))

model.add(Dense(100, 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=1000, batch_size=70, validation_data=(x_test, y_test))



Model Structure
MLP Architecture

« Multilayer PerceptronZ )& EiHlzs

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=9.e001,
max_iter=1eee,
random state=8)

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)))

input layer hidden layer 1 hidden layer 2 output layer

Train accuracy of MLP: ©.823
Test accuracy of MLP: ©.796




Model Structure

Model Summary

I N

XX Z Ex A5 = A SRR RS BRI

BREE machine learning deep learning deep learning
EHF sklearn keras sklearn
A B2 25 D % ot
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Analysis

Improvement

« Dataimprovement

— EnEEELE S : Pregnancies

| original data | processed data |_improvement _
o B 0785 10.6%
—w 0665 ‘2%

MLP 0.702 0.74 +3.8%

« Model Training
— BRAELIMERPregnanciest® i 2 &l 5l 4k
— #3ZKNN ~ NN ~ MLP£ %]



Analysis
K-NN Training

\

« 2% :n_neighbors

training_accuracy = []
test_accuracy = []

neighbors_settings = range(1l, 50)

for n_neighbors in neighbors_settings: B il E21~50 - %neighbor
knn = KNeighborsClassifier(n_neighbors=n_neighbors) ED};M@%&'{EH%EE@E 3-‘2—%— o

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

plt.plot(neighbors_settings, training_accuracy, label="training accuracy")
plt.plot(neighbors_settings, test_accuracy, label="test accuracy")
plt.ylabel("Accuracy") 'ﬂf
plt.xlabel("n_neighbors™)
plt.legend()
plt.savefig('knn_compare_model"')




Analysis
K-NN Training

* n_neighbors f5190Ftest dataEtE & 57 15

100 1 —— training accuracy
test accuracy

0.95 1

__model _|n_neighbors|_accuracy
S 085 - original 8 0.785
& :

— Improve 19 0.818

070 1_ . . ; . ]

0 10 20 30 40 50

n_neighbors



Analysis
NN Training

« Basic version( test accuracy = 0.657)

classifier = Sequential()

classifier.add(Dense(input_dim = d, output_dim = 8, init = 'uniform', activation = 'relu'))
classifier.add(Dense(output dim = 16, init = 'uniform', activation = 'relu'))
classifier.add(Dense(output_dim = 1, init = 'uniform', activation = 'relu'))
classifier.compile(optimizer = 'adam', loss = 'binary crossentropy', metrics = ['accuracy'])

 3rd Iayer activation function = sigmoid( test accuracy = 0.669)

#EXTENNIE Y
classifier = Sequential()

classifier.add(Dense(input _dim = d, output dim = 8, init = 'uniform', activation = 'relu'))
classifier.add(Dense(output dim = 16, init = 'uniform', activation = 'relu'))
classifier.add(Dense(output dim = 1, init = 'uniform', Jactivation = "sigmoid’))

classifier.compile(optimizer = 'adam', loss = 'binary crossentropy , metrics = [ 'accuracy'])



Analysis
NN Training

« NN+ model( test accuracy = 0.708)

df_features = dataframe.drop('Outcome’', 1) activation='sigmoid')
print(df_label.head())

sigmoid'))
df_features.head(ﬂ

ftmax'))
arror', optimizer='adam', metrics=['accuracy'])

label = []
for lab in df_label: =1000, batch size=70, validation data=(x_test, y_test))

if lab ==

label.append([1, 0]) # class 1
elif lab == 0: accuracy

label.append([0, 1]) # class 0

« NN+ add dropout (alpha = 0.1)( test accuracy = 0.75)  °riginal 0.657
model = Sequential() impI’OVG 0.75

model.add(Dense(500, input dim=7, activation='sigmoid'))

model.add(Dropout (0.1) )]

‘W.add(Dense( 100, 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=1000, batch _size=70, validation data=(x_test, y_test))



Analysis

MLP Training
hidden_layer_sizes (100, ) hidden_layer_sizes (100, ) hidden_layer_sizes (100, )
activation relu activation relu activation logistic
solver adam solver sgd solver adam
batc'h_5|ze auto batcfh_5|ze auto batc‘h_5|ze auto
learning_rate constant learning_rate constant learning_rate constant
learning_rate_init 0.001 learning_rate_init 0.001 learning_rate_init 0.001
max_iter 200 max_iter 200 max_iter 200
| accuracy | 074 | |_accuracy | 0.707 | accuracy | 0773
I
v
hidden_layer_sizes (100, ) hidden_layer_sizes (64,64,64)
activation logistic activation logistic m accuracy
- solver adam soIver adam original 074
atch_size auto batch_size auto _
learning_rate constant learning_rate constant Improve 0.796
learning_rate_init 0.001 learning_rate_init 0.001
max_iter 1000 max_iter 1000

| accuracy | 0786 _ |___accuracy | 0796 _



Analysis

Training Summary

“ n_neighbor 0.779 0.785 0.818 +3.9%

activation
encoding 0.646 0.669 0.75 + 10.4%
dropout

hidden_layer_siz
es
activation
max_iter

0.702 0.74 0.796 +9.4%
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Conclusion
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Thank you
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