
APPENDIX

Test 1 : Random state = 0, Balanced dataset

# -*- coding: utf-8 -*-

"""Diabetes Prediction Using Decision Tree and XGBoost Algorithm.ipynb

Automatically generated by Colaboratory.

Original file is located at

https://colab.research.google.com/drive/181ps0JTGijd4jukqk5yeLP_cWeZcACO
_

#Importing Library and Preparing the dataset

"""

# Commented out IPython magic to ensure Python compatibility.

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

import seaborn as sns

sns.set(color_codes=True)

from sklearn.model_selection import train_test_split

# %matplotlib inline

diabetes_df = pd.read_csv('diabetes.csv')

diabetes_df

"""#Exploratory Data Analysis"""

#Column in Dataset

diabetes_df.columns

#Show data types and null value each column

diabetes_df.info()
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#Menampilkan 10 baris pertama

diabetes_df.isnull().head(10)

#Checking if there is null value

diabetes_df.isnull().sum()

#Checking if there is zero value

#replace 0 value with NaN

diabetes_df_copy = diabetes_df.copy(deep = True) #deep = True -> Buat
salinan indeks dan data dalam dataframe

diabetes_df_copy[['Glucose','BloodPressure','SkinThickness','Insulin','BMI'
]] =
diabetes_df_copy[['Glucose','BloodPressure','SkinThickness','Insulin','B
MI']].replace(0,np.NaN)

# Showing the Count of NANs

print(diabetes_df_copy.isnull().sum())

"""#Berdasarkan Jurnal A model for early prediction of diabetes

oleh Talha Mahboob Alam et al, yang bersumber dari :
https://reader.elsevier.com/reader/sd/pii/S2352914819300176?token=7D4F21
A1900E1B47FA971E110A1469CE2A8882E14CFBF3A4C3790507841542704D1370C180ADD4
341ED02B627B619B3F&originRegion=eu-west-1&originCreation=20220928035824

"Data cleaning consists of filling the missing values and removing

noisy data. Noisy data contains outliers which are removed to resolve

inconsistencies . In our dataset, glucose, blood Pressure, skin

thickness, insulin, and BMI have some zero values. **Thus, all the zero

values were replaced with the median value of that attribute.**"

Jadi di tahap ini yang saya lakukan adalah mengisi value 0 (missing values)
pada beberapa kolom tersebut dengan nilai median untuk mengatasi nilai
inconsistent

"""

#Fill null value with median

diabetes_df_copy['Glucose'].fillna(diabetes_df_copy['Glucose'].median(),
inplace = True)
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diabetes_df_copy['BloodPressure'].fillna(diabetes_df_copy['BloodPressure'].
median(), inplace = True)

diabetes_df_copy['SkinThickness'].fillna(diabetes_df_copy['SkinThickness'].
median(), inplace = True)

diabetes_df_copy['Insulin'].fillna(diabetes_df_copy['Insulin'].median(),
inplace = True)

diabetes_df_copy['BMI'].fillna(diabetes_df_copy['BMI'].median(), inplace =
True)

#inplace = True -> untuk menyimpan hasil modifikasi pada dataframe
diabetes_df_copy

"""#Berdasarkan Jurnal Deteksi Dini Penyakit Diabetes Menggunakan Machine
Learning dengan Algoritma Logistic Regression

yang dikutip dari :
https://jurnal.ugm.ac.id/v3/JNTETI/article/view/3586/1646

"Pada tahap ini juga dilakukan pengecekan terhadap data yang tidak
seimbang. Penanganan terhadap data yang tidak seimbang dilakukan
menggunakan synthetic minority over-sampling technique(SMOTE)"

Pada tahap ini yang akan saya lakukan adala oversampling minority value,
yakni value 1 pada variabel outcome yang berfungsi untuk menyeimbangkan
data yang nantinya akan digunakan untuk prediksi

#Berdasarkan Jurnal SMOTE: Synthetic Minority Over-sampling Technique

yang dikutip dari :
https://www.jair.org/index.php/jair/article/view/10302/24590

"However, the nature of the application requires a fairly high rate of
correct detection in the minority class and allows for a small error
rate in the majority class inorder to achieve this."

Alasan saya menggunakan teknik Oversampling adalah untuk meningkatkan
sampel kelas minoritas dan untuk memperkecil tingkat kesalahan di kelas
mayoritas

"""

#Counting 1 and 0 Value in Outcome column
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sns.countplot(diabetes_df_copy['Outcome']) #membuat bar plot perbandingan
jumlah value

print(diabetes_df_copy.Outcome.value_counts()) #menampilkan jumlah value 0
dan 1

from sklearn.utils import resample

#create two different dataframe of majority and minority class

df_majority = diabetes_df_copy[(diabetes_df_copy['Outcome']==0)] # semua
data yang value outcome nya = 0

df_minority = diabetes_df_copy[(diabetes_df_copy['Outcome']==1)] # semua
data yang value outcome nya = 1

# upsample minority class

df_minority_upsampled = resample(df_minority,

n_samples= 500, # to match majority class,
menyamakan jumlah value 1 dengan 0

random_state=42) # reproducible results,
random state 0 is better than 42

#Random state =
Mengontrol pengacakan yang diterapkan ke data agar hasil yang didapatkan
tetap sama

# Combine majority class with upsampled minority class

diabetes_df_copy2 = pd.concat([df_minority_upsampled, df_majority])
#menggabungkan Outcome 1 (minority) yang sudah di upsample dengan
Outcome 0 (majority)

#Counting 1 and 0 Value in Outcome column

sns.countplot(diabetes_df_copy2['Outcome'])

print(diabetes_df_copy2.Outcome.value_counts())

"""#Berdasarkan Jurnal Prediksi Risiko Penyakit Diabetes menggunakan
Algoritma Regresi Logistik

oleh Qatrunnada Refa Cahyani,Mochammad JanuarFinandi, Jathu Rianti, Devi
Lestari Arianti, Arya Dwi Pratama Putra yang dapat diakses melalui
https://journal.literasisains.id/index.php/jomlai/article/view/598/470 ,
kita melakukan tahap preprocessing yaitu pengecekan outliers pada
variabel. Outliers dihapus dengan menggunakan Z-Score. Beberapa data
dihapus karena nilainya jauh dari Z-Score. Maka jumlah data yang awalnya
1000 menjadi 941

#Berdasarkan Detection of Spatial Outlier by Using Improved Z-Score Test

yang dapat diakses melalui : https://booksc.org/book/77788899/9f8c40 , "The
zscore test has long been used to detect outliers in data."
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Fungsi Tes Z-Score adalah untuk mendeteksi apakah terdapat outlier dalam
data.

#Alasan Menggunakan Z-Scores

##Berdasarkan Outlier Detection in Multivariate Time Series Data Using a
Fusion of K-Medoid, Standardized Euclidean Distance and Z-Score

yang dapat diakses melalui :
https://link.springer.com/chapter/10.1007/978-3-030-69143-1_21

Z-score technique produced a better outlier detection result of 0.9978
F-measure as compared to inter-quartile of 0.8571 F-measure.

Alasan saya menggunakan Z Score adalah karena Teknik Z-score menghasilkan
hasil deteksi outlier yang lebih baik

#Checking Outliers using Box Plot

"""

sns.boxplot(x=diabetes_df_copy2["Pregnancies"])

sns.boxplot(x=diabetes_df_copy2["Glucose"])

sns.boxplot(x=diabetes_df_copy2["BloodPressure"])

sns.boxplot(x=diabetes_df_copy2["SkinThickness"])

sns.boxplot(x=diabetes_df_copy2["Insulin"])

sns.boxplot(x=diabetes_df_copy2["BMI"])

sns.boxplot(x=diabetes_df_copy2["DiabetesPedigreeFunction"])

sns.boxplot(x=diabetes_df_copy2["Age"])

"""#Removing Outliers using Z Scores

#Berdasarkan jurnal Performance analysis of machine learning based
optimized feature selection approaches for breast cancer diagnosis
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yang dikutip dari :
https://link.springer.com/article/10.1007/s41870-021-00671-5

"Data preprocessing is a useful step that helps to remove

noise, inconsistencies and redundancy to achieve high

quality data which improves the performance. During the

data pre-processing, all the missing values are filled by the

mean of the corresponding feature. Formatting of the given

dataset is ensured to be consistent. All the incorrect data

types of the features changed to their required datatype.

Data normalization is performed on the given dataset to

make its range consistent. We used z-score normalization

on all the features to restrict the range of values between 3

to - 3"

"Generally, some of machine learning algorithms does

not handle categorical data. Diagnosis feature in this

dataset contains two categories M(malignant) and B(benign) is replaced
numeric with M by 1 and N by 0."

Menurut jurnal tersebut. ambang batas Z-Score yang dapat diterapkan adalah
antara -3 dan 3 untuk 2 kategori diagnosis (True or False)

"""

import scipy.stats as stats

z = np.abs(stats.zscore(diabetes_df_copy2))

data_clean = diabetes_df_copy2[(z<3).all(axis = 1)] #print all of rows that
have z<3 (z score below 3)

data_clean.shape

#z<3 = print semua data yang Z-Scorenya kurang dari 3

#.all(axis=1) = melihat di bagian kolom untuk setiap baris (melihat kolom
z score setelah di proses dengan print z kurang dari 3)

#np.abs = berfungsi untuk bilangan mutlak (mengubah z-score yang minus
menjadi positif)

#Cleaned Outliers data using Z Scores

data_clean
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diabetes_df_copy2

"""#Print baris yang mengandung outlier"""

#Print rows dalam dataframe diabetes_df_copy2 yang not isin(tidak didalam)
dataframe data_clean

#lambang (~) menandakan NOT

diabetes_df_copy2[~diabetes_df_copy2.index.isin(data_clean.index)]

"""#Data Correlation

Berdasarkan Diabetes Prediction Based on XGBoost Algorithm oleh Mingqi Li
et al 2020 bersumber dari
https://iopscience.iop.org/article/10.1088/1757-899X/768/7/072093/pdf

Setelah data preprocessing, kita harus mempelajari apakah data tersebut
diproses dengan baik atau tidak dan bagaimana caranya

banyak korelasi antara data tersebut. Koefisien korelasi dapat digunakan
untuk mencerminkan kedekatan

hubungan antar variabel. Koefisien korelasi dihitung dengan metode selisih.

Hal ini juga didasarkan pada dispersi kedua variabel dan rata-ratanya
masing-masing. keduanya

perbedaan dikalikan untuk mencerminkan tingkat korelasi antara dua variabel

#Berdasarkan Jurnal Prediksi Risiko Penyakit Diabetes menggunakan Algoritma
Regresi Logistik

Jika nilai korelasi > 0 maka terdapat korelasi positif.Sementara
nilai satu variabel meningkat, nilai variabel lainnya juga
meningkat. Jika persamaan korelasi = 0 maka tidak ada korelasi. Jika
korelasi < 0 maka ada korelasi negatif. Sementara satu variabel
meningkat, variabel lainnya menurun. Ketika korelasi diperiksa, ada 2
variabel yang bertindak sebagai korelasi positif terhadap variabel
dependen outcome,variabel tersebut adalah glucose. Seiring
peningkatan ini, variabel dependen juga meningkat. Dengan demikian,
semua variabel digunakan untuk modelling karena korelasinya berdekatan.

#Berdasarkan Complex heatmaps reveal patterns and correlations in
multidimensional genomic data

Yang dapat dikutip dari :
https://academic.oup.com/bioinformatics/article/32/18/2847/1743594

Heatmaps are a fundamental visualization method that is broadly used to
unravel patterns hidden in genomic data. They are especially popular for
gene expression analysis (Eisen et al., 1998) and methylation profiling
(Sturm et al., 2012). With the increasing availability of genomic
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datasets, **visualization methods that effectively show relations within
multidimensional data are urgently needed.**

Alasan saya menggunakan heatmap adalah karena heatmap correlation dapat
digunakan untuk menemukan hubungan potensial antara variabel dan untuk
memahami kekuatan hubungan ini dan mendeteksi hubungan linier dan
nonlinier

#Fungsi Heatmap Correlation Matrix

Berdasarkan Jurnal Implementasi Seleksi Fitur Klasifikasi Waktu

Kelulusan Mahasiswa Menggunakan Correlation

Matrix With Heatmap

Yang dikutip dari :
https://ejurnal.ung.ac.id/index.php/jjeee/article/view/14403/4663#

"atribut yang memiliki warna merah muda adalah atribut yang relavan dengan
atribut aoutput dan sebaliknya atribut yang berwarna merah tua adalah
atribut yang kurang relevan dengan atribut aoutput."

Atribut berwarna merah tua yang dimaksud oleh penulis adalah atribut yang
memiliki korelasi negatif tinggi dengan kolom output

"dari 13 atribut awal yang digunakan terseleksi menjadi 9 atribut yang
memiliki relevansi atau berkontribusi terhadap hasil output yaitu :
jenis kelamin, kelas, umur, SKS1, IPS1, SKS2, SKS3, SKS4 dan SKS5,
sedangkan atribut input yang kurang relevan terdapat 4 atribut yaitu :
IPS2, IPS3, IPS4 dan IPS5"

#Alasan menggunakan Correlation Matrix Heatmap pada penelitian ini

Untuk melihat relevansi antar kolom. Disini target kolom saya adalah kolom
"Output", dan relevansi antar kolomnya memiliki nilai positif. Maka saya
akan menggunakan semua kolom sebagai indikator

"""

sns.heatmap(data_clean.corr(), annot=True)

#.corr() = correlation matrix

#annot=True = memberikan value korelasi antar kolom dalam bentuk angka

"""#Machine Learning Model Building
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axis=1 = Remove column

Dataset X = menggunakan semua kolom untuk kriteria dan ciri ciri pada tubuh
pasien

Dataset y = sebagai hasil apakah pasien memiliki diabetes atau tidak

![xy.png](data:image/png;base64,iVBORw0KGgoAAAANSUhEUgAAAzMAAAHMCAIAAABukmE9
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"""

X = data_clean.drop('Outcome', axis=1) #menggunakan semua atribut kecuali
class (Outcome)

y = data_clean['Outcome'] #hanya menggunakan atribut class (Outcome)

"""#Metode 90 10

#Berdasarkan Jurnal Analysis and Prediction Of Pima Indian Diabetes Dataset
Using SDKNN Classifier Technique

yang dikutip dari :
https://iopscience.iop.org/article/10.1088/1757-899X/1070/1/012059/meta

"Our concept is implemented on Pima Indian Diabetes Dataset (PIDD). The
analysis on Pima Indian Diabetes Dataset (PIDD) is carried out by
splitting dataset in to 90% training data and 10% testing data. We have
found that, in our proposed technique, average classification accuracy
gives result 83.2%, a great improvement as compared to other
conventional technique."

Untuk tahap train test split, saya akan membagi data train menjadi 90% dan
data test menjadi 10% karena dapat menghasilkan akurasi yang lebih baik

#Berdasarkan A Novel Diabetes Healthcare Disease Prediction Framework Using
Machine Learning Techniques
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yang dikutip dari :
https://downloads.hindawi.com/journals/jhe/2022/1684017.pdf

Foremost using

a function like the model selection train test split, the data set

is divided into the training and testing data sets. Due to the

limited data set source, about 90%, of the data set, is used for

training purposes and the remaining 10% is used for testing

by selecting the data randomly.

Alasan saya membagi data train dan test menjadi 90% dan 10% adalah karena
terbatasnya jumlah data untuk di training

![xytraintest.png](data:image/png;base64,iVBORw0KGgoAAAANSUhEUgAAAzMAAAHMCA13
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"""

#test size 10% and train size 90%

#Random state = Mengontrol pengacakan yang diterapkan ke data sebelum
menerapkan pemisahan agar hasil yang didapatkan tetap sama

from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test = train_test_split(X,y, test_size=0.1,
random_state=0) #split test 10% dan train sisa dari test yaitu 90%

"""#Decision Tree"""

from sklearn.tree import DecisionTreeClassifier

dtree = DecisionTreeClassifier(random_state=0) #Mengontrol keacakan
estimator agar hasil yang didapatkan selalu tetap

dtree.fit(X_train, y_train)
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from sklearn.metrics import confusion_matrix

"""#Berdasarkan Jurnal Machine learning models for non-invasive glucose
measurement: towards diabetes management in smart healthcare

yang dikutip dari :
https://link.springer.com/article/10.1007/s12553-022-00690-7

**Precision:** Precision is measurement of how many positive predictions
are made for actual positive values.

**Recall/true positive rate/sensitivity:** Recall is measurement of correct
positive predictions from all positive predictions made

**F-1 Score:** F-1 Measure is a combination of precision and recall

#Penjelasan

**Precision:** Tedapat 76% pasien yang **sebenarnya** terkena diabetes
dibandingkan dengan keseluruhan pasien yang **diprediksi** terkena
diabetes.

**Recall :** Terdapat 87% pasien yang **diprediksi** terkena diabetes
dibandingkan dengan keseluruhan pasien yang **sebenarnya** terkena
diabetes.

**F-1 Score :** jika F1-Score punya skor yang baik mengindikasikan bahwa
model klasifikasi punya precision dan recall yang baik

#Berdasarkan jurnal The advantages of the Matthews correlation coefficient
(MCC) over F1 score and accuracy in binary classification evaluation

"Checking only F1, one would read a good value (0.66 in

the [0, 1] interval)."

nilai F1-Score bisa diilang bagus jika value F1 berada diantara 0,66 hingga
1

#Alasan menggunakan Precision Recall

yang dikutip dari : Jurnal The relationship between Recall and Precision

https://asistdl.onlinelibrary.wiley.com/doi/abs/10.1002/(SICI)1097-4571(199
401)45:1%3C12::AID-ASI2%3E3.0.CO;2-L
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"Recall and Precision and, in particular, Recall-Precision plots, have been
used for many years to characterize document retrieval performance."

Alasan saya menggunakan Recall dan precision adalah untuk melihat kinerja
model

#Berdasarkan Jurnal Diagnose Diabetic Mellitus Illness Based on IoT Smart
Architecture

yang dikutip dari : https://www.hindawi.com/journals/wcmc/2022/7268571/

"for the classification considering the evaluative measures like

accuracy, precision, recall, and F1-score on PIDD and

claimed to have achieved comparatively enhanced results

on binary classifications"

Alasan kedua saya menggunakan precision recall adalah karena precision
recall lebih cocok digunakan untuk binary classifications

#Berdasarkan buku Educating Engineers for Future Industrial Revolutions
halaman 331

yang dikutip dari :
https://www.google.co.id/books/edition/Educating_Engineers_for_Future_In
dustria/PQ8jEAAAQBAJ?hl=en&gbpv=1&dq=balanced+data+evaluation+metric&pg=
PA331&printsec=frontcover

"For each algorithm we used an original and balanced data set to improve
evaluation metrics as precision and recall."

Untuk Balanced dataset menggunakan precision dan recall berdasarkan buku
tersebut

"""

y_pred = dtree.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,
recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))
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"""#Berdasarkan Jurnal Diabetes Mellitus Prediction using Classification
Techniques

Yang dikutip dari :
https://www.researchgate.net/profile/Anny-Leema/publication/344072667_Di
abetes_Mellitus_Prediction_using_Classification_Techniques/links/5f50f16
da6fdcc9879c511e9/Diabetes-Mellitus-Prediction-using-Classification-Tech
niques.pdf

"Confusion matrix is used to visualize the performance of the

algorithms which cross tabulates the observed and predicted

classes with associated statistics, evaluation metrics like

sensitivity, specificity, precision and accuracy are used to

evaluate the performance of the method. Factors like True

Positive (TP), True Negative (TN), False Positive (FP) and

False Negative (FN) are used"

Alasan saya menggunakan confusion matrix sebagai visualisasi data adalah
untuk memvisualisasikan performa dari sebuah algoritma klasifikasi

![format confusion
matrix.png](data:image/png;base64,iVBORw0KGgoAAAANSUhEUgAAAOoAAACNCAIAAA18


)

#Beberapa definisi dari bagian confusion matrix
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True positive: 41 kasus di mana mesin memperkirakan jika pasien memiliki
diabetes, dan mereka memang memiliki diabetes.

False-positive: 13 kasus dimana mesin memperkirakan jika pasien memiliki
diabetes, padahal sebenarnya tidak memiliki diabetes

False-negative: 6 kasus dimana mesin memperkirakan jika pasien tidak
memiliki diabetes, padahal sebenarnya memiliki diabetes

True Negative: 35 kasus di mana mesin memperkirakan jika pasien tidak
memiliki diabetes, dan mereka memang memiliki diabetes.

"""

cm = confusion_matrix(y_test, y_pred) #memasukkan y_test dan y_pred

plt.figure(figsize=(5,5)) #ukuran plotting heatmap

#settingan heatmap,

#data=cm -> menggunakan variabel cm,

#linewidths=.5 -> Lebar garis yang akan membagi setiap sel,

#annot=True -> menampilkan value setiap sel,

#cmap = 'Blues' -> color space = Blue

sns.heatmap(data=cm,linewidths=.5, annot=True,  cmap = 'Blues')

plt.ylabel('Actual label') #Mendefinisikan sumbu y untuk Actual label

plt.xlabel('Predicted label') #Mendefinisikan sumbu x untuk predicted label

all_sample_title = 'Accuracy Score: {0}'.format(dtree.score(X_test,
y_test)) #melakukan kalkulasi score akurasi, {0} berfungsi untuk
menampilkan angka akurasi

plt.title(all_sample_title, size = 15) #setting ukuran tulisan "Accuracy
Score: 0.8"

"""#XGBoost"""

from xgboost import XGBClassifier

xgb_model = XGBClassifier()

xgb_model.fit(X_train, y_train)

y_pred = xgb_model.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,
recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))
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print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

cm = confusion_matrix(y_test, y_pred)

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

sns.heatmap(data=cm,linewidths=.5, annot=True,  cmap = 'Blues')

plt.ylabel('Actual label')

plt.xlabel('Predicted label')

all_sample_title = 'Accuracy Score: {0}'.format(xgb_model.score(X_test,
y_test)) # menampilkan score akurasi

plt.title(all_sample_title, size = 15) #format title untuk accuracy score

"""#Metode 80 20

#Berdasarkan Jurnal Improving the Classification Accuracy using Recursive
Feature Elimination with Cross-Validation

yang dikutip dari :
http://www.puneetmisra.com/admin/uploads/journals/5f136d202b8ba1.1864411
7.pdf

"In

this study, we have used the train_test_split() method of

the Scikit-Learn library of python. Through this function, we divide the
dataset into a different ratio. However, the 80/20 (train/test) rule is
mostly used in the studies."

Tujuan penggunaan train test split menjadi 80 dan 20 adalah karena rasio
tersebut paling sering digunakan dalam penelitian

"""

#test size 20% and train size 80%

from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test = train_test_split(X,y, test_size=0.2,
random_state=0)

"""#Decision Tree"""

from sklearn.tree import DecisionTreeClassifier

dtree = DecisionTreeClassifier(random_state=0)
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dtree.fit(X_train, y_train)

y_pred = dtree.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,
recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

cm = confusion_matrix(y_test, y_pred)

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

sns.heatmap(data=cm,linewidths=.5, annot=True,  cmap = 'Blues')

plt.ylabel('Actual label')

plt.xlabel('Predicted label')

all_sample_title = 'Accuracy Score: {0}'.format(dtree.score(X_test,
y_test))

plt.title(all_sample_title, size = 15)

"""#XGBoost"""

from xgboost import XGBClassifier

xgb_model = XGBClassifier()

xgb_model.fit(X_train, y_train)

y_pred = xgb_model.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,
recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

cm = confusion_matrix(y_test, y_pred)

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

sns.heatmap(data=cm,linewidths=.5, annot=True,  cmap = 'Blues')

plt.ylabel('Actual label')

plt.xlabel('Predicted label')
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all_sample_title = 'Accuracy Score: {0}'.format(xgb_model.score(X_test,
y_test))

plt.title(all_sample_title, size = 15)

"""#Metode 70 30

#Berdasarkan Jurnal A Comparative Analysis for Diabetic Prediction Based on
Machine Learning Techniques

Yang dikutip dari : https://www.iasj.net/iasj/download/a371daadb33b96fd

Disimpulkan bahwa Train Test split dengan rasio 70 dan 30 dapat
menghasilkan akurasi yang lebih besar dibandingkan dengan metode K-Fold
Cross Validation

"""

#test size 30% and train size 70%

from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test = train_test_split(X,y, test_size=0.3,
random_state=0)

"""#Decision Tree"""

from sklearn.tree import DecisionTreeClassifier

dtree = DecisionTreeClassifier(random_state=0)

dtree.fit(X_train, y_train)

y_pred = dtree.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,
recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

cm = confusion_matrix(y_test, y_pred)

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

sns.heatmap(data=cm,linewidths=.5, annot=True,  cmap = 'Blues')

plt.ylabel('Actual label')

plt.xlabel('Predicted label')
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all_sample_title = 'Accuracy Score: {0}'.format(dtree.score(X_test,
y_test))

plt.title(all_sample_title, size = 15)

"""#XGBoost"""

from xgboost import XGBClassifier

xgb_model = XGBClassifier()

xgb_model.fit(X_train, y_train)

y_pred = xgb_model.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,
recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

cm = confusion_matrix(y_test, y_pred)

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

sns.heatmap(data=cm,linewidths=.5, annot=True,  cmap = 'Blues')

plt.ylabel('Actual label')

plt.xlabel('Predicted label')

all_sample_title = 'Accuracy Score: {0}'.format(xgb_model.score(X_test,
y_test))

plt.title(all_sample_title, size = 15)

"""#Metode 60 40"""

#test size 40% and train size 60%

from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test = train_test_split(X,y, test_size=0.4,
random_state=0)

"""#Decision Tree"""

from sklearn.tree import DecisionTreeClassifier
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dtree = DecisionTreeClassifier(random_state=0)

dtree.fit(X_train, y_train)

y_pred = dtree.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,
recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

cm = confusion_matrix(y_test, y_pred)

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

sns.heatmap(data=cm,linewidths=.5, annot=True,  cmap = 'Blues')

plt.ylabel('Actual label')

plt.xlabel('Predicted label')

all_sample_title = 'Accuracy Score: {0}'.format(dtree.score(X_test,
y_test))

plt.title(all_sample_title, size = 15)

"""#XGBoost"""

from xgboost import XGBClassifier

xgb_model = XGBClassifier()

xgb_model.fit(X_train, y_train)

y_pred = xgb_model.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,
recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

cm = confusion_matrix(y_test, y_pred)

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

sns.heatmap(data=cm,linewidths=.5, annot=True,  cmap = 'Blues')

plt.ylabel('Actual label')

plt.xlabel('Predicted label')
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all_sample_title = 'Accuracy Score: {0}'.format(xgb_model.score(X_test,
y_test))

plt.title(all_sample_title, size = 15)

"""#Random State = 0, Balanced Dataset
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#Random State = 42, Balanced Dataset

![hasil2.png](data:image/png;base64,iVBORw0KGgoAAAANSUhEUgAAAnYAAADXCAIAAAA31


32


33


34


35


)

#Random State = 0, Imbalanced Dataset
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#Random State = 42, Imbalanced Dataset
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Hasil evaluation metric bisa dilihat disini :
https://docs.google.com/document/d/1IZJ_LHIhJSF_-ZleAh3TzgvfvPMctrnW/edi
t?usp=sharing&ouid=110045745365014605980&rtpof=true&sd=true

Test 2 : Random state = 42, Balanced dataset
# Commented out IPython magic to ensure Python compatibility.

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

import seaborn as sns

sns.set(color_codes=True)
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from sklearn.model_selection import train_test_split

# %matplotlib inline

diabetes_df = pd.read_csv('diabetes.csv')

diabetes_df

"""#Exploratory Data Analysis"""

#Column in Dataset

diabetes_df.columns

#Show data types and null value each column

diabetes_df.info()

#Menampilkan 10 baris pertama

diabetes_df.isnull().head(10)

#Checking if there is null value

diabetes_df.isnull().sum()

#Checking if there is zero value

#replace 0 value with NaN

diabetes_df_copy = diabetes_df.copy(deep = True) #deep = True -> Buat

salinan indeks dan data dalam dataframe

diabetes_df_copy[['Glucose','BloodPressure','SkinThickness','Insulin','

BMI']] =

diabetes_df_copy[['Glucose','BloodPressure','SkinThickness','Insulin

','BMI']].replace(0,np.NaN)
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# Showing the Count of NANs

print(diabetes_df_copy.isnull().sum())

"""#Berdasarkan Jurnal A model for early prediction of diabetes

oleh Talha Mahboob Alam et al, yang bersumber dari :

https://reader.elsevier.com/reader/sd/pii/S2352914819300176?token=7D

4F21A1900E1B47FA971E110A1469CE2A8882E14CFBF3A4C3790507841542704D1370

C180ADD4341ED02B627B619B3F&originRegion=eu-west-1&originCreation=202

20928035824

"Data cleaning consists of filling the missing values and removing

noisy data. Noisy data contains outliers which are removed to resolve

inconsistencies . In our dataset, glucose, blood Pressure, skin

thickness, insulin, and BMI have some zero values. **Thus, all the zero

values were replaced with the median value of that attribute.**"

Jadi di tahap ini yang saya lakukan adalah mengisi value 0 (missing

values) pada beberapa kolom tersebut dengan nilai median untuk

mengatasi nilai inconsistent

"""

#Fill null value with median

diabetes_df_copy['Glucose'].fillna(diabetes_df_copy['Glucose'].median()

, inplace = True)

diabetes_df_copy['BloodPressure'].fillna(diabetes_df_copy['BloodPressur

e'].median(), inplace = True)

diabetes_df_copy['SkinThickness'].fillna(diabetes_df_copy['SkinThicknes

s'].median(), inplace = True)

diabetes_df_copy['Insulin'].fillna(diabetes_df_copy['Insulin'].median()

, inplace = True)
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diabetes_df_copy['BMI'].fillna(diabetes_df_copy['BMI'].median(),

inplace = True)

#inplace = True -> untuk menyimpan hasil modifikasi pada dataframe

diabetes_df_copy

"""#Berdasarkan Jurnal Deteksi Dini Penyakit Diabetes Menggunakan

Machine Learning dengan Algoritma Logistic Regression

yang dikutip dari :

https://jurnal.ugm.ac.id/v3/JNTETI/article/view/3586/1646

"Pada tahap ini juga dilakukan pengecekan terhadap data yang

tidak seimbang. Penanganan terhadap data yang tidak seimbang

dilakukan menggunakan synthetic minority over-sampling

technique(SMOTE)"

Pada tahap ini yang akan saya lakukan adala oversampling minority

value, yakni value 1 pada variabel outcome yang berfungsi untuk

menyeimbangkan data yang nantinya akan digunakan untuk prediksi

#Berdasarkan Jurnal SMOTE: Synthetic Minority Over-sampling Technique

yang dikutip dari :

https://www.jair.org/index.php/jair/article/view/10302/24590

"However, the nature of the application requires a fairly high rate of

correct detection in the minority class and allows for a small error

rate in the majority class inorder to achieve this."

Alasan saya menggunakan teknik Oversampling adalah untuk meningkatkan

sampel kelas minoritas dan untuk memperkecil tingkat kesalahan di

kelas mayoritas
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#Berdasarkan PENERAPAN SYNTHETIC MINORITY OVERSAMPLING TECHNIQUE

(SMOTE) TERHADAP DATA TIDAK SEIMBANG PADA PEMBUATAN MODEL KOMPOSISI

JAMU

yang dikutip dari :

https://journal.ipb.ac.id/index.php/xplore/article/view/12424/9491

"the model with SMOTE is more accurate

than model without SMOTE because has higher AUC value."

Keunggulan dari menerapkan metode Oversampling minority adalah bisa

meningkatkan nilai AUC

"""

#Counting 1 and 0 Value in Outcome column

sns.countplot(diabetes_df_copy['Outcome']) #membuat bar plot

perbandingan jumlah value

print(diabetes_df_copy.Outcome.value_counts()) #menampilkan jumlah

value 0 dan 1

from sklearn.utils import resample

#create two different dataframe of majority and minority class

df_majority = diabetes_df_copy[(diabetes_df_copy['Outcome']==0)] #

semua data yang value outcome nya = 0

df_minority = diabetes_df_copy[(diabetes_df_copy['Outcome']==1)] #

semua data yang value outcome nya = 1

# upsample minority class

df_minority_upsampled = resample(df_minority,

n_samples= 500, # to match majority

class, menyamakan jumlah value 1 dengan 0

random_state=42) # reproducible

results, random state 0 is better than 42
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#Random state =

Mengontrol pengacakan yang diterapkan ke data agar hasil yang

didapatkan tetap sama

# Combine majority class with upsampled minority class

diabetes_df_copy2 = pd.concat([df_minority_upsampled, df_majority])

#menggabungkan Outcome 1 (minority) yang sudah di upsample dengan

Outcome 0 (majority)

#Counting 1 and 0 Value in Outcome column

sns.countplot(diabetes_df_copy2['Outcome'])

print(diabetes_df_copy2.Outcome.value_counts())

"""#Berdasarkan Jurnal Prediksi Risiko Penyakit Diabetes menggunakan

Algoritma Regresi Logistik

oleh Qatrunnada Refa Cahyani,Mochammad JanuarFinandi, Jathu Rianti,

Devi Lestari Arianti, Arya Dwi Pratama Putra yang dapat diakses

melalui

https://journal.literasisains.id/index.php/jomlai/article/view/598/4

70 , kita melakukan tahap preprocessing yaitu pengecekan outliers

pada variabel. Outliers dihapus dengan menggunakan Z-Score.

Beberapa data dihapus karena nilainya jauh dari Z-Score. Maka jumlah

data yang awalnya 1000 menjadi 938

#Berdasarkan Detection of Spatial Outlier by Using Improved Z-Score

Test

yang dapat diakses melalui : https://booksc.org/book/77788899/9f8c40 ,

"The zscore test has long been used to detect outliers in data."

Fungsi Tes Z-Score adalah untuk mendeteksi apakah terdapat outlier

dalam data.

#Alasan Menggunakan Z-Scores
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##Berdasarkan Outlier Detection in Multivariate Time Series Data Using

a Fusion of K-Medoid, Standardized Euclidean Distance and Z-Score

yang dapat diakses melalui :

https://link.springer.com/chapter/10.1007/978-3-030-69143-1_21

Z-score technique produced a better outlier detection result of 0.9978

F-measure as compared to inter-quartile of 0.8571 F-measure.

Alasan saya menggunakan Z Score adalah karena Teknik Z-score

menghasilkan hasil deteksi outlier yang lebih baik

#Checking Outliers using Box Plot

"""

sns.boxplot(x=diabetes_df_copy2["Pregnancies"])

sns.boxplot(x=diabetes_df_copy2["Glucose"])

sns.boxplot(x=diabetes_df_copy2["BloodPressure"])

sns.boxplot(x=diabetes_df_copy2["SkinThickness"])

sns.boxplot(x=diabetes_df_copy2["Insulin"])

sns.boxplot(x=diabetes_df_copy2["BMI"])

sns.boxplot(x=diabetes_df_copy2["DiabetesPedigreeFunction"])

sns.boxplot(x=diabetes_df_copy2["Age"])
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"""#Removing Outliers using Z Scores

#Berdasarkan jurnal Robust statistics for outlier detection

yang dikutip dari :

https://wires.onlinelibrary.wiley.com/doi/abs/10.1002/widm.2

"Data preprocessing is a useful step that helps to remove

noise, inconsistencies and redundancy to achieve high

quality data which improves the performance. During the

data pre-processing, all the missing values are filled by the

mean of the corresponding feature. Formatting of the given

dataset is ensured to be consistent. All the incorrect data

types of the features changed to their required datatype.

Data normalization is performed on the given dataset to

make its range consistent. We used z-score normalization

on all the features to restrict the range of values between 3

to - 3"

"Generally, some of machine learning algorithms does

not handle categorical data. Diagnosis feature in this

dataset contains two categories M(malignant) and B(benign) is replaced

numeric with M by 1 and N by 0."

Menurut jurnal tersebut. ambang batas Z-Score yang dapat diterapkan

adalah antara -3 dan 3 untuk 2 kategori diagnosis (True or False)

"""

import scipy.stats as stats

z = np.abs(stats.zscore(diabetes_df_copy))
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data_clean = diabetes_df_copy[(z<3).all(axis = 1)] #print all of rows

that have z<3 (z score below 3)

data_clean.shape

#z<3 = print semua data yang Z-Scorenya kurang dari 3

#.all(axis=1) = melihat di bagian kolom untuk setiap baris (melihat

kolom z score setelah di proses dengan print z kurang dari 3)

#Cleaned Outliers data using Z Scores

data_clean

"""#Data Correlation

Berdasarkan Diabetes Prediction Based on XGBoost Algorithm oleh Mingqi

Li et al 2020 bersumber dari

https://iopscience.iop.org/article/10.1088/1757-899X/768/7/072093/pd

f

Setelah data preprocessing, kita harus mempelajari apakah data tersebut

diproses dengan baik atau tidak dan bagaimana caranya

banyak korelasi antara data tersebut. Koefisien korelasi dapat

digunakan untuk mencerminkan kedekatan

hubungan antar variabel. Koefisien korelasi dihitung dengan metode

selisih.

Hal ini juga didasarkan pada dispersi kedua variabel dan rata-ratanya

masing-masing. keduanya

perbedaan dikalikan untuk mencerminkan tingkat korelasi antara dua

variabel

#Berdasarkan Jurnal Prediksi Risiko Penyakit Diabetes menggunakan

Algoritma Regresi Logistik

Jika nilai korelasi > 0 maka terdapat korelasi positif.Sementara

nilai satu variabel meningkat, nilai variabel lainnya juga

meningkat. Jika persamaan korelasi = 0 maka tidak ada korelasi.
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Jika korelasi < 0 maka ada korelasi negatif. Sementara satu

variabel meningkat, variabel lainnya menurun. Ketika korelasi

diperiksa, ada 2 variabel yang bertindak sebagai korelasi positif

terhadap variabel dependen outcome,variabel tersebut adalah

glucose. Seiring peningkatan ini, variabel dependen juga

meningkat. Dengan demikian, semua variabel digunakan untuk modelling

karena korelasinya berdekatan.

#Berdasarkan Complex heatmaps reveal patterns and correlations in

multidimensional genomic data

Yang dapat dikutip dari :

https://academic.oup.com/bioinformatics/article/32/18/2847/1743594

Heatmaps are a fundamental visualization method that is broadly used

to unravel patterns hidden in genomic data. They are especially

popular for gene expression analysis (Eisen et al., 1998) and

methylation profiling (Sturm et al., 2012). With the increasing

availability of genomic datasets, **visualization methods that

effectively show relations within multidimensional data are urgently

needed.**

Alasan saya menggunakan heatmap adalah karena heatmap correlation dapat

digunakan untuk menemukan hubungan potensial antara variabel dan

untuk memahami kekuatan hubungan ini dan mendeteksi hubungan linier

dan nonlinier

#Fungsi Heatmap Correlation Matrix

Berdasarkan Jurnal Implementasi Seleksi Fitur Klasifikasi Waktu

Kelulusan Mahasiswa Menggunakan Correlation

Matrix With Heatmap

Yang dikutip dari :

https://ejurnal.ung.ac.id/index.php/jjeee/article/view/14403/4663#
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"atribut yang memiliki warna merah muda adalah atribut yang relavan

dengan atribut aoutput dan sebaliknya atribut yang berwarna merah

tua adalah atribut yang kurang relevan dengan atribut aoutput."

Atribut berwarna merah tua yang dimaksud oleh penulis adalah atribut

yang memiliki korelasi negatif tinggi dengan kolom output

"dari 13 atribut awal yang digunakan terseleksi menjadi 9 atribut yang

memiliki relevansi atau berkontribusi terhadap hasil output yaitu :

jenis kelamin, kelas, umur, SKS1, IPS1, SKS2, SKS3, SKS4 dan SKS5,

sedangkan atribut input yang kurang relevan terdapat 4 atribut yaitu

: IPS2, IPS3, IPS4 dan IPS5"

#Alasan menggunakan Correlation Matrix Heatmap pada penelitian ini

Untuk melihat relevansi antar kolom. Disini target kolom saya adalah

kolom "Output", dan relevansi antar kolomnya memiliki nilai positif.

Maka saya akan menggunakan semua kolom sebagai indikator

"""

sns.heatmap(data_clean.corr(), annot=True)

#.corr() = correlation matrix

#annot=True = memberikan value korelasi antar kolom dalam bentuk angka

"""#Machine Learning Model Building

axis=1 = Remove column

Dataset X = menggunakan semua kolom untuk kriteria dan ciri ciri pada

tubuh pasien

Dataset y = sebagai hasil apakah pasien memiliki diabetes atau tidak
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MJEmSVuFmJkmStAo3M0mSpFW4mdX5T5K0Kia1ilkEdeh+SdJ6mNQqZhHUofslSethUqu

YRVCH7pckrYdJrWIWQR26X5K0Hia1ilkEdej+IJWkCSZIkGqOEwxSFbMI6tD9QSpJE0y

QINUcJxikKmYR1KH7g1SSJpggQao5TjBIVcwiqEP3B6kkTTBBglRznGCQqphFUIfuD1J

JmmCCBKnmOMEgVTGLoA7dH6SSNMEECVLNcYJBqmIWQR26P0glaYIJEqSa4wSDVMUsgjp

0f5BK0gQTJEg1xwkGqYpZBHXo/iBVrz9PD/89PP3hT9JpmCBBqjlOMEhVzCKoQ/cHqX7

by7pzbNH15/ybmbvfPaKqg/Snnh+5n53HZ9IO/KuDVMUsgjp0f5DqHHZXm1xkdtvJssv

Zeb1edF3N7szuRT1A+hP7AjnYxo7/vOn58W72t/35vSNVMYugDt0fpDqH3Tb2fvl43c3

u5nJyst0ldHetdTW7L68D5A3p2L4tjmtjMzz0sbVuHCcYpCpmEdSh+4NU53B0+Xh7K2C

XPzw9764+ufzsL0V779ej92zv5Rv75PE538h9H96Q7C+3/HDb15Bb7r958N23p/H6jtf

e+72c7s/T4+6ePjxKHDyXnS+OQuvhRQrSqf2r/fmFJn7tkdfKSV08Pr0VyEbNHBTZW5i

73wUvX6eid7fk64Mn8H5Xn5/VmfB4QapiFkEduj9IdQ67If92oXi9BrwvSweD/+B2++/

uv97d/jXkq6NLxu6PH794veXLl3+75f4rHuj1podXvsPv7u9h9/XLF0QvXz7x1QCL2cE

9vvn0D9zZeg5a0r5w3pFO7V77rVf5PT+qjk/hYc3s4vdeeC/6l+/v/2fv7Q4Ov369g4O

7en+ss9s/k3ekKmYR1KH7g1Tn8H4xeJU5v8u5fuwc32z/vcPbvF1kDq4hh+m7r2+59Tf

eb/nXp/EPF6iDXwba39PBHW3+Azefg5bEKxSkU7vq26qv9zz1mfQ4fPnyc5UcVtf+xrs

/HIabX1+p/HiwIFUxi6AO3R+kOofdoN+46Hy4KrzYvtn7jQ6+v3mVerX74w53vHHLo4e

N3HL7abzme5+++fadF1t/8+05vTu42fvTeX/kvz0HrYdXNEin9jX0uSoP4o1KPgzfy+j

Q7vtvaW5yeNPNr3dfXKH8OMEgVTGLoA7dH6Q6h78N+sOrwovdH7dut8/33r65eZV6vd3

+y5eMO9665WH2Lunfnsar/XcPnvQpnp8+3n73SId38fkf+PVz0Ep46YJ0bLOwDsOtSj4

MD7//5kMh7f6w+3r3v3mkza8//K3L4QSDVMUsgjp0f5DqHI43kTi8KuzsLwhvV4Tnx/3

3+J+Ptq5SR9nL33qxecv9F2/py8Puf3Hs7btbT+Pgl8tevr3xjP5u4x/w4cq3+Q/cPAq

t6OV1OkT6Ax9f8xcfy3T3p9cyOLjhW9Hy9fvNqdj9bd//2v7buy9SUNtf7//WwR3nFuf

18pCHSFXMIqhD9wepftt+xMfbZWNnfyHZORz7r5eEPW58kOx9/G8HDu/k7et4eHzcvuX

L3R7ceBcc3ufW0zh8Fh/+FV/b+jce3tWHh0bu/tNz0JJ4jYL0hz4Ww8fX/e17D09P+7r

afZsKo76OqvrV3yr/5Y+bX78+6hXKj4cLUhWzCOrQ/UGq5Xz8KPDlenFva8rd/wPvHBM

kSDXHCQapilkEdej+INVidj/IH2wq97e33P0/8O4xQYJUc5xgkKqYRVCH7g9SLeftQ5a

d949o7sfd/wPvHK9ckGqOEwxSFbMI6tD9QSpJE0yQINUcJxikKmYR1KH7g1SSJpggQao

5TjBIVcwiqEP3B6kkTTBBglRznGCQqphFUIfuD1JJmmCCBKnmOMEgVTGLoA7dH6SSNME
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ECVLNcYJBqmIWQR26P0glaYIJEqSa4wSDVMUsgjp0f5BK0gQTJEg1xwkGqYpZBHXo/iC

VpAkmSJBqjhMMUhWzCOrQ/UEqSRNMkCDVHCcYpCpmEdSh+4NUkiaYIEGqOU4wSFXMIqh

D9wepJE0wQYJUc5xgkKqYRVCH7g9SSZpgggSp5jjBIFUxi6AO3R+kkjTBBAlSzXGCQap

iFkEXWl+StDBGtir58heh4yVJy2Nwq4+vfRHaXZK0PAa3+vjaF6HdJUnLY3Crj699Fzp

ekrQwRrYq+fLXoe+DVJImmCBBqjlOMEhVzCKoQ/cHqSRNMEGCVHOcYJCqmEVQh+4PUkm

aYIIEqeY4wSBVMYugDt0fpJI0wQQJUs1xgkGqYhZBHbo/SCVpggkSpJrjBINUxSyCOnR

/kErSBBMkSDXHCQapilkEdej+IJWkCSZIkGqOEwxSFbMI6tD9QSpJE0yQINUcJxikKmY

R1KH7g1SSJpggQao5TjBIVcwiqEP3B6kkTTBBglRznGCQqphFUIfuD1JJmmCCBKnmOME

gVTGLoA7dH6SSNMEECVLNcYJBqmIWQR26P0glaYIJEqSa4wSDVMUsgjp0f5BK0gQTJEg

1xwkGqYpZBHXo/iCVpAkmSJBqjhMMUhWzCOrQ/UEqSRNMkCDVHCcYpCpmEdSh+4NUkia

YIEGqOU4wSFXMIqhD9wepJE0wQYJUc5xgkKqYRVCH7g9SSZpgggSp5jjBIFUxi6AO3R+

kkjTBBAlSzXGCQapiFkEduj9IJWmCCRKkmuMEg1TFLII6dH+QStIEEyRINccJBqmKWQR

16P4glaQJJkiQao4TDFIVswjq0P1BKkkTTJAg1RwnGKQqZhHUofuDVJImmCBBqjlOMEh

VzCKoQ/cHqSRNMEGCVHOcYJCqmEVQh+4PUkmaYIIEqeY4wSBVMYugDt0fpJI0wQQJUs1

xgkGqYhZBHbo/SCVpggkSpJrjBINUxSyCOnR/kErSBBMkSDXHCQapilkEdej+IJWkCSZ

IkGqOEwxSFbMI6tD9QSpJE0yQINUcJxikKmYR1KH7g1SSJpggQao5TjBIVcwiqEP3B6k

kTTBBglRznGCQqphFUIfuD1JJmmCCBKnmOMEgVTGLoA7dH6SSNMEECVLNcYJBqmIWQR2

6P0glaYIJEqSa4wSDVMUsgjp0f5BK0gQTJEg1xwkGqYpZBHXo/iCVpAkmSJBqjhMMUhW

zCOrQ/UEqSRNMkCDVHCcYpCpmEdSh+4NUkiaYIEGqOU4wSFXMIqhD9wepJE0wQYJUc5x

gkKqYRVCH7g9SSZpgggSp5jjBIFUxi6AO3R+kkjTBBAlSzXGCQapiFkEduj9IJWmCCRK

kmuMEg1TFLII6dH+QStIEEyRINccJBqmKWQR16P4glaQJJkiQao4TDFIVswjq0P1BKkk

TTJAg1RwnGKQqZhHUofuDVJImmCBBqjlOMEhVzCKoQ/cHqSRNMEGCVHOcYJCqmEVQh+4

PUkmaYIIEqeY4wSBVMYugDt0fpJI0wQQJUs1xgkGqYhZBHbo/SCVpggkSpJrjBINUxSy

COnR/kErSBBMkSDXHCQapilkEdej+IJWkCSZIkGqOEwxSFbMI6tD9QSpJE0yQINUcJxi

kKmYR1KH7g1SSJpggQao5TjBIVcwiqEP3B6kkTTBBglRznGCQqphFUIfuD1JJmmCCBKn

mOMEgVTGLoA7dH6SSNMEECVLNcYJBqmIWQR26P0glaYIJEqSa4wSDVMUsgjp0f5BK0gQ

TJEg1xwkGqYpZBHXo/iCVpAkmSJBqjhMMUhWzCOrQ/UEqSRNMkCDVHCcYpCpmEdSh+4N

UkiaYIEGqOU4wSFXMIqhD9wepJE0wQYJUc5xgkKqYRVCH7g9SSZpgggSp5jjBIFUxi6A

O3R+kkjTBBAlSzXGCQapiFkEduj9IJWmCCRKkmuMEg1TFLII6dH+QStIEEyRINccJBqm

KWQR16P4glaQJJkiQao4TDFIVswjq0P1BKkkTTJAg1RwnGKQqZhHUofuDVJImmCBBqjl

OMEhVzCKoQ/cHqSRNMEGCVHOcYJCqmEVQh+4PUkmaYIIEqeY4wSBVMYugDt0fpJI0wQQ

JUs1xgkGqYhZBHbo/SCVpggkSpJrjBINUxSyCOnR/kErSBBMkSDXHCQapilkEdej+IJW

kCSZIkGqOEwxSFbMI6tD9QSpJE0yQINUcJxikKmYR1KH7g1SSJpggQao5TjBIVcwiqEP

3B6kkTTBBglRznGCQqphFUIfuD1JJmmCCBKnmOMEgVTGLoA7dH6SSNMEECVLNcYJBqmI

WQR26P0glaYIJEqSa4wSDVMUsgjp0f5BK0gQTJEg1xwkGqYpZBHXo/iCVpAkmSJBqjhM

MUhWzCOrQ/UEqSRNMkCDVHCcYpCpmEdSh+4NUkiaYIEGqOU4wSFXMIqhD9wepJE0wQYJ

Uc5xgkKqYRVCH7g9SSZpgggSp5jjBIFUxi6AO3R+kkjTBBAlSzXGCQapiFkEduj9IJWm

CCRKkmuMEg1TFLII6dH+QStIEEyRINccJBqmKWQR16P4glaQJJkiQao4TDFIVswjq0P1

BKkkTTJAg1RwnGKQqZhHUofuDVJImmCBBqjlOMEhVzCKoQ/cHqSRNMEGCVHOcYJCqmEV

Qh+4PUkmaYIIEqeY4wSBVMYugDt0fpJI0wQQJUs1xgkGqYhZBHbo/SCVpggkSpJrjBIN
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UxSyCOnR/kErSBBMkSDXHCQapilkEdej+IJWkCSZIkGqOEwxSFbMI6tD9QSpJE0yQINU

cJxikKmYR1KH7g1SSJpggQao5TjBIVcwiqEP3B6kkTTBBglRznGCQqphFUIfuD1JJmmC

CBKnmOMEgVTGLoA7dH6SSNMEECVLNcYJBqmIWQR26P0glaYIJEqSa4wSDVMUsgjp0f5D

qev48PfBiXMLD0x8e90TPj/zN3/T4zL3rZvFSBqnmOMEgVTGLoA7dH6S6Hjcz3SJeyiD

VHCcYpCpmEdSh+4NUV/fnxfPz0+Pjb+9pDw+PT8/Pu7vnkX5qdxd/Xp7hw0+e4e5ZPP3

Gs9AieGGDVHOcYJCqmEVQh+4PUq3lZQP62QL00cPj81kWoZdnxyN8b7cXuo3dIV7fINU

cJxikKmYR1KH7g1RL2u1nvFBz488tR075DNal7J7xIgfp7/qlj9JnrTD/9YJ//HCeewl

SFbMI6tD9Qap1/Xn60Xp29l/l+vqqea6367QKXugg/V1uZqpkEdSh+4NUa7v4xeIEXzw

nt7ICvNZB+ut++puN+zds/6kMd79V+fUPRf/+GHvcW5CqmEVQh+4PUi1vuJyd97PMnb8

8oQf/u8sOvN5Bei4vC9qg/n/xR4O/9d0vNhj3GKQqZhHUofuDVLdgtJyde0HafjKuZTV

4xYP0nE6t/9/9qWTzUX+1zrnPIFUxi6AO3R+kuhGD5ey8S9LWE/FDzCa86EF6XieV/y+

/Xfz5MX/7/WjuNkhVzCKoQ/cHqW7Hyb8Vfc4PND8/iXM+mhbE6x6k53bCbvbLlfip1H/

9Rx7uN0hVzCKoQ/cHqW7JyW+cnetts897mZ9i1uGVD9Lz+776f7UYPz3c75c6dxykKmY

R1KH7g1Q35sQ3zs7xRtb5P93RLeDFD9JL+G43+9V6POq0c9Q6dx2kKmYR1KH7g1Q350q

7mXuZXvHyB+llfFP8v1iSF1jMnMk6ZhHUofuDVDfoCrvZ54f0Y8xWFECQXsg3b5v9Vs0

fP8x5fgrhzoNUxSyCOnR/kOomffexDn7revJpLzvPhUo3gRoI0ov55ueSX/mJ4TKLmTN

ZxyyCOnR/kOpGXW43+/xI7mXVqIIgvZxvSv8MJX+u94e5+yBVMYugDt0fpLpZl9nN/Bh

TR6iDIL2kr982++fV7Pjuz1bx3H+QqphFUIfuD1LdsPPvZn6MqU8ohSC9qLN+onmxxcy

ZrGMWQR26P0h10866m32+c/cyrTFJvin8fynUo8XsnDXPQwSpilkEdej+INWNO9tu9vl

tCT/G1A7lEKSXdq63zS64mDmTdcwiqEP3B6lu3jl2s437dC/TKwoiSC/um7r/Wb0e3+l

ZFzNnso5ZBHXo/iDVHfjt3ezz/Z33AqWbQk0E6RV8/bbZT2r2uPLP/OMIjxKkKmYR1KH

7g1R34Td3Mz/G1JeoiiC9ht/+RPPCi5kzWccsgjp0f5DqTvzSbrZxN+5l+oC6CNKr+Kb

qh6V7vOidvfJ5nCBVMYugDt0fpLobv7Cbfb4LP8bUMUojSK/kFz/RPLqrC5Q+jxSkKmY

R1KH7g1R35B93s88XOfcyfUZxBOm1/NrbZpdfzJzJOmYR1KH7g1R35cTdbON6tfE3/Rh

TWyiPIL2ab2r+1A3raDG7SPHzWEGqYhZBHbo/SHVnfrab+XaZTkaFBOkVfa7eQydV8nH

bXOanEh4sSFXMIqhD9wep7s58N3Mv0wA1EqTX9E3Jf79mXWcxcybrmEVQh+4PUt2h0W6

2ceMLXZd0m6iSIL2uf3vb7KgHLvZzCY8XpCpmEdSh+4NUd+nk3ezRt8s0RKEE6ZV9XfF

fF/XRWne5DuABg1TFLII6dH+Q6k6dupsdcS/TdyiVIL22bwr+i/eBr7aYOZN1zCKoQ/c

Hqe7WD3YzP8bU9yiWIL2+H36iefTXLtkDPGSQqphFUIfuD1LdseFu5l6mU1AuQbqAH71

tdsXFzJmsYxZBHbo/SHXXTt/N/BhTJ6JignQJX79ttrF1HTfIZX864UGDVMUsgjp0f5D

qzp26m/mGmU5ExQTpGr4u908/fhzd/NI/nvCwQapiFkEduj9Idfe+fh/hnbuZTkK9BOk

ivvlJ5GORX3kxcybrmEVQh+4PUhVwN9MvolqCdBmnf6J5dMvLf6DPAwepilkEdej+IFU

FdzP9GmolSNdx6ieaR01xhdrnkYNUxSyCOnR/kKqEu5l+CZUSpCs56W2z6y9mzmQdswj

q0P1Bqg7f/PrNIXczfYk6CdKlfL2a7d82W2AxcybrmEVQh+4PUjUY7GU77mb6AlUSpGv

57hPN5yv/7v8rHj1IVcwiqEP3B6nu36kfZB640pVKt4AaCdLVTKr+WuXOwwepilkEdej

+INWdG75d9sbdTH9BhQTpck6v/KvVOo8fpCpmEdSh+4NUd23j6vT49HjaFcvdTJuojyB

d0Ilvm13vw3ueQJCqmEVQh+4PUt2xz1em123r1HcT3M20geoI0hWdtJpd8bcqeQZBqmI

WQR26P0h1rzbWr/dNy91MP0ZtBOmSTqjza/7nLjyFIFUxi6AO3R+kuk9bH2N+uAS5m+m

HqIwgXdQ3b5tdt7x5EkGqYhZBHbo/SHWPNi5Hn98acDfTj1AXQbqqL8v8yrXNswhSFbM

I6tD9Qaq7s3Ep+ssFyN1MP0BVBOm6/v622bULm6cRpCpmEdSh+4NUd2Zj2/riN2nczTR
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GTQTpwv62ml3zV8z2eB5BqmIWQR26P0h1V076GPMDdzMNURFBurLtIr/6YuZM1jGLoA7

dH6S6HxvXn1P2KXczjVAPQbq2+Y8sl8AzCVIVswjq0P1BqnuxsWCdeu1xN9MA1RCkizu

u8SVqmecSpCpmEdSh+4NU9+Ef3xNwN9PJqIUgXdxRha9RyDyZIFUxi6AO3R+kugMbe9X

4yuNuphNRCUG6tiUXM2eyjlkEdej+INXN29ipfvQrNO5mOgl1EKRLO6rtBX7FbI+nE6Q

qZhHUofuDVDfuN3+1+dTdbJkrm66BIgjSlS26mDmTdcwiqEP3B6lu2cYq9W/vaLmb6Vu

UQJAubNXFzJmsYxZBHbo/SHW7Ntaof7/ouJvpGxRAkK7r49vKK30Yz1MKUhWzCOrQ/UG

qW3W+/wtNG/e8yd2sEy9/kC5r3cXMmaxjFkEduj9IdZN+/WPMj9zN9He8+EG6qoUXM2e

yjlkEdej+INUNOsvHmB+5m+lveOmDdFEfC3mxcuVZBamKWQR16P4g1c3ZWJrOccFxN9M

2XvggXdPSi5kzWccsgjp0f5Dqtpz5Y8wP3M20hZc9SFd01C3LFSrPK0hVzCKoQ/cHqW7

Jxq501l+ccTfTZ7zoQbqgj4vZWr9itsczC1IVswjq0P1Bqpux8XbZ+VeiU3ezBS97OhN

e8iBdz8faXbFCeWpBqmIWQR26P0h1I7ZWpEu8VbW1D25yN2vBCx6kqzkq3CXLk+cWpCp

mEdSh+4NUt2BrPbrYpebk3cwPNTvwagfpWo6Lds3S5MkFqYpZBHXo/iDV8jY3o4u+BXD

qR5ruZhV4rYN0JccFu+r7uTy9IFUxi6AO3R+kWtvz4+YbVhfegE5fzfxQ8/7xSgfpef1

5fnp8eG+Fh4fHx6fnP1ul9udzyyxbkzy/IFUxi6AO3R+kWtffP0a89KXm9A80d3zj7L7

xMgfp+bzsWjzUhpcd7W1F269v5AfWrUeeYJCqmEVQh+4PUq1p4yf/Axe/1gzeNNt5cDm

7Y7zIQXous58KPlu5FHmKQapiFkEduj9ItZyXn/y/uxat/Z7Z3stytuhHSPpHvMJBeib

DnwmOrf3hOk8ySFXMIqhD9wepVvKXj2M2XPSdgJ9eHR+e3M7uEK9ukJ7Hvy1mq//SI08

zSFXMIqhD9wep1nD6ThYXWnu+/lj1ew++eXZveGWD9Dz+ZTNb/yN1nmiQqphFUIfuD1J

dz58Xz0/TjeyDh8enp+fn3R1xn79k/9Q+/udw/+jtmfIIulm8okF6Hj/ezFZ/u2yP5xq

kKmYR1KH7g1TX8Y+/PrPt398k+Ndftz7NTVw19Te8ikF6Hj8ryFv5L1B4ukGqYhZBHbo

/SHUdbma6VbyKQXom84q8of8wmGccpCpmEdSh+4NUkiaYIEF6NpMfYm7slxp51kGqYhZ

BHbo/SCVpggkSpGd02n+EcoP/qQnPPEhVzCKoQ/cHqSRNMEGC9Ly+/lBzt5Td4gfkPP0

gVTGLoA7dH6SSNMEECdLz+7P7v+By+F8L7/4/M930/8k8/h1BqmIWQR26P0glaYIJEqS

a4wSDVMUsgjp0f5BK0gQTJEg1xwkGqYpZBHXo/iCVpAkmSJBqjhMMUhWzCOrQ/UEqSRN

MkCDVHCcYpCpmEdSh+4NUkiaYIEGqOU4wSFXMIqhD9wepJE0wQYJUc5xgkKqYRVCH7g9

SSZpgggSp5jjBIFUxi6AO3R+kkjTBBAlSzXGCQapiFkEduj9IJWmCCRKkmuMEg1TFLII

6dH+QStIEEyRINccJBqmKWQR16P4glaQJJkiQao4TDFIVswjq0P1BKkkTTJAg1RwnGKQ

qZhHUofuDVJImmCBBqjlOMEhVzCKoQ/cHqSRNMEGCVHOcYJCqmEVQh+4PUkmaYIIEqeY

4wSBVMYugDt0fpJI0wQQJUs1xgkGqYhZBHbo/SCVpggkSpJrjBINUxSyCOnR/kErSBBM

kSDXHCQapilkEdej+IJWkCSZIkGqOEwxSFbMI6tD9QSpJE0yQINUcJxikKmYR1KH7g1S

SJpggQao5TjBIVcwiqEP3B6kkTTBBglRznGCQqphFUIfuD1JJmmCCBKnmOMEgVTGLoA7

dH6SSNMEECVLNcYJBqmIWQR26P0glaYIJEqSa4wSDVMUsgjp0f5BK0gQTJEg1xwkGqYp

ZBHXo/iCVpAkmSJBqjhMMUhWzCOrQ/UEqSRNMkCDVHCcYpCpmEdSh+4NUkiaYIEGqOU4

wSFXMIqhD9wepJE0wQYJUc5xgkKqYRVCH7g9SSZpgggSp5jjBIFUxi6AO3R+kkjTBBAl

SzXGCQapiFkEduj9IJWmCCRKkmuMEg1TFLII6dH+QStIEEyRINccJBqmKWQR16P4glaQ

JJkiQao4TDFIVswjq0P1BKkkTTJAg1RwnGKQqZhHUofuDVJImmCBBqjlOMEhVzCKoQ/c

HqSRNMEGCVHOcYJCqmEVQh+4PUkmaYIIEqeY4wSBVMYugDt0fpJI0wQQJUs1xgkGqYhZ

BHbo/SCVpggkSpJrjBINUxSyCOnR/kErSBBMkSDXHCQapilkEdej+IJWkCSZIkGqOEwx

SFbMI6tD9QSpJE0yQINUcJxikKmYR1KH7g1SSJpggQao5TjBIVcwiqEP3B6kkTTBBglR

znGCQqphFUIfuD1JJmmCCBKnmOMEgVTGLoA7dH6SSNMEECVLNcYJBqmIWQR26P0glaYI
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JEqSa4wSDVMUsgjp0f5BK0gQTJEg1xwkGqYpZBHXo/iCVpAkmSJBqjhMMUhWzCOrQ/UE

qSRNMkCDVHCcYpCpmEdSh+4NUkiaYIEGqOU4wSFXMIqhD9wepJE0wQYJUc5xgkKqYRVC

H7g9SSZpgggSp5jjBIFUxi6AO3R+kkjTBBAlSzXGCQapiFkEduj9IJWmCCRKkmuMEg1T

FLII6dH+QStIEEyRINccJBqmKWQR16P4glaQJJkiQao4TDFIVswjq0P1BKkkTTJAg1Rw

nGKQqZhHUofuDVJImmCBBqjlOMEhVzCKoQ/cHqSRNMEGCVHOcYJCqmEVQh+4PUkmaYII

EqeY4wSBVMYugDt0fpJI0wQQJUs1xgkGqYhZBHbo/SCVpggkSpJrjBINUxSyCOnR/kEr

SBBMkSDXHCQapilkEdej+IJWkCSZIkGqOEwxSFbMI6tD9QSpJE0yQINUcJxikKmYR1KH

7g1SSJpggQao5TjBIVcwiqEP3B6kkTTBBglRznGCQqphFUIfuD1JJmmCCBKnmOMEgVTG

LoA7dH6SSNMEECVLNcYJBqmIWQR26P0glaYIJEqSa4wSDVMUsgjp0f5BK0gQTJEg1xwk

GqYpZBHXo/iCVpAkmSJBqjhMMUhWzCOrQ/UEqSRNMkCDVHCcYpCpmEdSh+4NUkiaYIEG

qOU4wSFXMIqhD9wepJE0wQYJUc5xgkKqYRVCH7g9SSZpgggSp5jjBIFUxi6AO3R+kkjT

BBAlSzXGCQapiFkEduj9IJWmCCRKkmuMEg1TFLII6dH+QStIEEyRINccJBqmKWQR16P4

glaQJJkiQao4TDFIVswjq0P1BKkkTTJAg1RwnGKQqZhHUofuDVJImmCBBqjlOMEhVzCK

oQ/cHqSRNMEGCVHOcYJCqmEVQh+4PUkmaYIIEqeY4wSBVMYugDt0fpJI0wQQJUs1xgkG

qYhZBHbo/SCVpggkSpJrjBINUxSyCOnR/kErSBBMkSDXHCQapilkEdej+IJWkCSZIkGq

OEwxSFbMI6tD9QSpJE0yQINUcJxikKmYR1KH7g1SSJpggQao5TjBIVcwiqEP3B6kkTTB

BglRznGCQqphFUIfuD1JJmmCCBKnmOMEgVTGLoA7dH6SSNMEECVLNcYJBqmIWQR26P0g

laYIJEqSa4wSDVMUsgjp0f5BK0gQTJEg1xwkGqYpZBHXo/iCVpAkmSJBqjhMMUhWzCOr

Q/UEqSRNMkCDVHCcYpCpmEdSh+4NUkiaYIEGqOU4wSFXMIqhD9wepJE0wQYJUc5xgkKq

YRVCH7g9SSZpgggSp5jjBIFUxi6AO3R+kkjTBBAlSzXGCQapiFkEduj9IJWmCCRKkmuM

Eg1TFLII6dH+QStIEEyRINccJBqmKWQR16P4glaQJJkiQao4TDFIVswjq0P1BKkkTTJA

g1RwnGKQqZhHUofuDVJImmCBBqjlOMEhVzCKoQ/cHqSRNMEGCVHOcYJCqmEVQh+4PUkm

aYIIEqeY4wSBVMYugDt0fpJI0wQQJUs1xgkGqYhZBHbo/SCVpggkSpJrjBINUxSyCOnR

/kErSBBMkSDXHCQapilkEdej+IJWkCSZIkGqOEwxSFbMI6tD9kqT1MKlVzCKoQ/dLktb

DpFYxi6AO3S9JWg+TWsUsgjp0vyRpPUxqFbMI6tD9kqT1MKlVzCKQJP0Eq4TLhPSr7Ch

JkqRVuJlJkiStws1MkiRpFW5mkiRJq3AzkyRJWoWbmSRJ0irczCRJklbhZiZJkrQKNzN

JkqRVuJlJkiStws1MkiRpFW5mkiRJq3AzkyRJWoWbmSRJ0irczCRJklbhZiZJkrQKNzN

JkqRVuJlJkiStws1MkiRpFW5mkiRJq3AzkyRJWoWbmSRJ0irczCRJklbhZiZJkrQKNzN

JkqRVuJlJkiStws1MkiRpFW5mkiRJq3AzkyRJWoWbmSRJ0irczCRJklbhZiZJkrQKNzN

JkqRVuJlJkiStws1MkiRpFW5mkiRJq3AzkyRJWoWbmSRJ0irczCRJklbhZiZJkrQKNzN

JkqRVuJlJkiStws1MkiRpDf/73/8BFrWdG/8VnMAAAAAASUVORK5CYII=)

"""

X = data_clean.drop('Outcome', axis=1)

y = data_clean['Outcome']

"""#Metode 90 10
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#Berdasarkan Jurnal Analysis and Prediction Of Pima Indian Diabetes

Dataset Using SDKNN Classifier Technique

yang dikutip dari :

https://iopscience.iop.org/article/10.1088/1757-899X/1070/1/012059/m

eta

"Our concept is implemented on Pima Indian Diabetes Dataset (PIDD). The

analysis on Pima Indian Diabetes Dataset (PIDD) is carried out by

splitting dataset in to 90% training data and 10% testing data. We

have found that, in our proposed technique, average classification

accuracy gives result 83.2%, a great improvement as compared to

other conventional technique."

Untuk tahap train test split, saya akan membagi data train menjadi 90%

dan data test menjadi 10% karena dapat menghasilkan akurasi yang

lebih baik

#Berdasarkan A Novel Diabetes Healthcare Disease Prediction Framework

Using Machine Learning Techniques

yang dikutip dari :

https://downloads.hindawi.com/journals/jhe/2022/1684017.pdf

Foremost using

a function like the model selection train test split, the data set

is divided into the training and testing data sets. Due to the

limited data set source, about 90%, of the data set, is used for

training purposes and the remaining 10% is used for testing

by selecting the data randomly.
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Alasan saya membagi data train dan test menjadi 90% dan 10% adalah

karena terbatasnya jumlah data untuk di training

![xytraintest.png](data:image/png;base64,iVBORw0KGgoAAAANSUhEUgAAAzMAAA

HMCAIAAABukmEEAAAAAXNSR0IArs4c6QAAAARnQU1BAACxjwv8YQUAAAAJcEhZcwAADs

MAAA7DAcdvqGQAABmPSURBVHhe7d09dtrM2wdgeNcCT5HzrACvAKdJlTYdlHaTLqW7NK

Y0XdpUaWJWYK8gJ8UDe+GVRiMQH/bf39xY13VOTsQgJDCD9JuRNOoul8sOAAAB/F/+Hw

CAQ5PMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAA

CikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAK

KQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAop

DMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikM

wAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzA

AAopDMAACikMwAAKKQzAAAopDMAACikMwAAKLoLpfLPEk7dLvdPAVAMHbK6DMDAIhCMg

MAiEIyAwCIQjIDAIjCFQCts3UFgAoAPIEtyUvxl2SLPjMAgCgkMwCAKCQzAIAoJDMAgC

gkMwCAKCQzAIAoJDMAgCgkMwCAKCQzAA5sNu6ujWe5FFpJMgMeaDE56Z5MFvkRvIwylZ

12rpe1687p/05ns7H8xnslmcGBFXFnW2vjj+zXOsVXfjodXM6vhrmg0xlezS8H09P7Ks

JicjHNk/DuSGZwYGc3y+X1qNMZ5U6DYq90e96PmE96xVu9OevlR69g9v38tnP787do1h

qL3z9vO4PPHzdrVe/j50FZEWa52VJ2j5WpPU1Piol+UVGmp6s2TP1cYd2Ttiqsf0s599

cHTss583Tj17ZeVMSfIO0gmUEA/Q+DPFXmnx+XxW7p/HvrDtbMfnWui4wqmrXI/O9tp/

PvP9txv/fPv53O7d+y2VK2WlLR2U3RaCkm/smFZVOmbCgUWar/91tq1RTF04sqUM3G/Z

+f56ml0znvj2flXGXuP+//+pTnLJJdnq5/bY1F5ZeVpfDGJDMIJ+2WkqqVX/Uc7HQPrN

v067KkeCKVpN1RKqn3MM0Zc9kdc27MWxXmOdOTjWdXb6NxEvd6KQ+3mPz68HU4/Fp2GW

6n0sZ7Kd3zp+AdW/8wGmbfzzuXX6tjocOrKqwVVeNimnviemffyrz2+2MKdvVx07It1J

z+819Rg1IHXhnYCmWMq0rhrUlmEM1sfDrtdEaf+nUr/6Lzo2jEb3UPrNv0s3H//N90KD

T3JPzofEn7lenpl/KV5Uk7qSNhMflS7MTKfoS6c6Fc3r45myuqZi3SYZoz2fc2in1hfR

L3/PJDnvERFr//fij3pOlA1vRXM5rtfMA7/xQcm9RbvBuAFv/96XQGH/r54T3SnDtSV1

yt2SP9P9UnFSSveuwe7iKZQRC5rd7tFrms2D1cDfPhm8Hlj3r/sLdNX+6a8j5s+GlUFp

Xng1UZJu1ZVj0NjfPEyjlzyb45d/shho3jSnd1LRRFKR/1zs7Wp3M/0Oz730/VW9uJZr

sfsCzUvfEu1GeUbX55+88+26uss7d/5/lRrQxjG6W7B0zvsNkogEOQzCCIZmO9caHatp

02fblvy7u2MsPs3wU191LpqGPZLbdXOef+fogNu28j5cgqK+30Xy0aRyP3dm7Nfk1zzM

pBq7GDvPMD6t54B3rlaZW3G32eZR/pbW4sVHIa33tBZpnWp6erly8mk2Kyive5/7eIea

NPD2krVK9aLWs2dpScw8hbNVojf/G1XMphlX1jGzkjq/rM0vHHUvlw33ypPFk9mY/7bU

5X86XJoiwveN+czbK1uvSut1FJzzbe9ENcX27OX66puYjdD3j/e+D15S+klkufaP0Flz

a/19Vzg8vLol5UT5c1JBWt6nC2rjarwqqo+XDvdLXWxjt5q+qVV1fLpbSYStA6+ddfy6

UcVrl3WO9S1srdRLO82m3Ue4zrUXou/7epXOJ6vvXerFFWvKqwd840sSotVntZF6ayfW

8jz1Mqnt7zju625wOkNWyuYMvePwVvp/jrN+VSHi//BWu5lBZTCVon//pruZTDSQmjtg

pDpRSPSs3UUSWSJM/cKElG16uS4oXNhayma4PRaP+cxWIbM5cFzWXuexvNd7HxKe637z

M2F7Wx6qxe/M574A3lv3wtl/J4+S9Yy6W0WLf4l6sD7dDtdvNUogIcv9lk0j9bnZOzmJ

x8/+fmnhPVjs+7/4BHyZbkpfhLssUVAHDcZuPT88bp/YvfP/990NnOR+Pdf0CAJn1mra
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N99u7Mxo0rLQeX83d3leK7/4BHyZbkpfhLskUyax1bAeD5bEleir8kWxzNBACIQjIDAI

hCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIwt2Z2mXrNiAABG

TX3Gb6zFpELAM4CjbXbSaZAQBEIZkBAEQhmbWIExcAjoLNdZu5AqB1tk5fUAGAJ7AleS

n+kmzRZwYAEIVkBgAQhWQGABCFZAYAEIVkBgAQhWQGABCFZAYAEIVkBgAQhWQGABCFZA

YAEIVkBgAQhWQGABCFZAYAEIVkBgAQhWQGABCFZAYAEIVkBgAQhWQGABCFZAYAEIVkBg

AQhWQGABCFZAYAEIVkBgAQhWQGABCFZAYAEIVkBgAQhWQGABCFZAYAEIVkBgAQhWQGAB

CFZAYAEIVkBgAQhWQGABCFZAYAEIVkBgAQhWQGABCFZAYAEIVkBgAQhWQGABCFZAYAEI

VkBgAQhWQGABCFZAY81Wx80u12T8az/BiA55LM4E0tJmWYuctGxpmNc+mGk8kiP39ws1

/T2+K/2+lFnPcEcOQkM3hTvbOb5XI+vx4NBrmkMricL5fLq2F+WBpeFSXFnPnhYHR5Xc

xzc9bLBQc3/DQqP8Rg9C3OewI4cpIZvL1eb3h1czO/bISzf//ZH25yaRHcbq7Oho8IQI

vJ+NV7sopPUYTHm408CcBzSGZwKL2zm1WHWGd6uu8w5WJycjpNseyxvVKz7+d/8iQAx0

MygwMaXq07zm7Pv2xls9m4f37bGV0//gDmYnIxzZMAHBPJDA6qd/bjjmw2G1fdZY8/Vr

iYfCkSHQBHSDKDA2se1Fxls+ow5hO6yxaz8UnZ0wbAUZLM4PCGV5vZLB3GfHx3WRHnTv

qnaSSL0u15f3ekjcVsUg5CVg3PsUjT5Yhkjb66NEdjaI+T4tnZ5mHW2qLMgXsG8qhWUh

dXM1XLGt+xJIjFWH0c0JKWyV98LZdycOuLAZLRdS5/vPrUtWogjtr8+jKNcVEpFr+5wj

xzfm390uJF+TWbCysH81gP+9F4rlleFq8H/Vh5xicjkPx11nLpe7Gqt1sV/zXkNdVyKS

2mzwxiaF4MUOwOvr7sSBSLyZeLn38aBzl/jS8+FLucOq8NPn/s1ZccFGv/kQ+i9ob1aX

C359/XvQez8ZeLP53dQ6blWv7crst/F/N9KAdhK8wv875u+ks3BNEZq48Dkswgit7Zt7

pXa/c6zWfqnd0UVt1pnWnnUzqFrYhe1Zhk5YPFf3sG2uj982+eWitHYyuWttMfltayKr

79+ffTzU09CFvv7FMu//OfI5o8h7H6eN8kM4iiHOpi1d/04tls0+jTnj1O7+Pndf/Zjg

cHqv6HKv4NPm92/NXlt3/n6X94EmP18c5JZhBDGupidD1fdWu9cjbbJ906an3/p3SCf3

mN6B3qqAVvx1h9vHuSGUSQzvAaXV8Ne40Bzg6QzSr5As4vX359+vFj9xx+OBRj9dECkh

kcXBq8bLAaJOOg2SwNcdE//fnh23x5c1MmxfwEHFhZN9MlKvC+SWZwYLm7rDmm7KGyWR

ERy/HQRtfL1Yn78FzjajC7huYoYbPm03cOH2asPlpEMoND2uouWzlENqsPFO29OgCe6m

p9TXA5JMt8uWxW92H9dPnMnZdClpf9prFXqgWtRxkrWzQ5kvVPz3N0K9JeP0/fTuvfT2

p3nE87n/MwLteXg9vi2dP+VvpKZ1d2+40cWMnlq5UUj4tH67A4Pe0bl5YXIZnB4eTusn

r0sA1vn83mf6udjFEteGHNO5DtUda89SB6j2WsPt4byQwOo2xxp1tjXt113HAjm2037B

/g9ufvqq+gaOs/5sXrIJh6CTauhFtMGkd/6ih3B6NjsDb8uicGVWa/it/B00d0NVYf74

1kBm+tOoOlX41Gcd+mfNGMPmU4G88WD9jw52HJ0kvKE2D6Fx+qfoLF7Ht9/vS+xn2971

y9ML3ypo6HqfBL52MdJBflDjUpd7br9zX7/XO9ksbbXdxRTjuUAymnie26l4LZCx5BN1

YfRy/1xdIi+Yuv5VLeynZTvLJzL8nGiTnb1qfY3K28fWWee1Qdcdl/MGlnWfPVzTUHo8

t8rKZ4bSqrF5VK0jybdu7FmZSr2PdpHvIxCCx/j7Vceq/ds8QKZZ158L1U9y6hsqpkD1

rY/K47v2Z3rOiu9T9u5VuqV67kUlpMJWid/Ouv5VKAx8hbkFouvd9ugEklD48zdyWjwg

PDUT77bFC2M1b325fMCMXRTADexM4RzfIQ94vfvv8u+SwCY/URnWQGwBupT2acXpRXma

Rgtv/Ur5dmrD6Oh2QGwFupu83SZSNvFsyM1ccxkcwAeDvDPMTE9LQcze/po2U8hrH6OC

aSGQBvaD08y5P7sIzVx7uWrwSgNfIXX8ulAI+RtyC1XPpA+aLIx1/JuLoIMqsvklxdZl

nYt9Tt11Wv3ChtXG+5ubT1ZZjX6/mbxc3lbJQ/TH5lLZfSYipB6+Rffy2XAjxG3oLUcu

lDpSzzlCEm3uFYfflVtVxKi3WLf7k60A7dbjdPJSoA8ATP25LMxt2LD/N046TWs01mi/

PMAHhTi8nF9I1Gy4DjI5kB8JbecBgzOEKOZraOnnPg+Z6+JSkHff37bXllaLGKbTJb9J

kB8KrK2yJ1uyfjNO7/5Mt5561uyATHSJ9Z62ifAc/3iC3JbNw9bYwcNrrWX9Zkm8wWfW
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YAvKbh13rAijQ6hVgG99Jn1jraZ8Dz2ZK8FH9JtugzAwCIQjIDAIhCMgMAiEIyAwCIQj

IDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMg

MAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAw

CIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAI

hCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiE

IyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQj

IDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMg

MAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAw

CIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAI

hCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiE

IyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQj

IDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMg

MAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAw

CIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAI

hCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiE

IyAwCIQjIDAIhCMgMAiEIyAwCIortcLvMk7dDtdvMUACHZNbeZPjMAiEUTus0kMwCAKC

QzAIAoJDMAiMV5Zm3mCoDW2Tp9QQUAnsCW5KX4S7JFnxkAQBSSGQBAFJIZAEAUkhkAQB

SSGQBAFJIZAEAUkhkAQBSSGQBAFJIZAEAUkhkAQBSSGQBAFJIZAEAUkhkAQBSSGQBAFJ

IZAEAUkhkAQBSSGQBAFJIZAEAUkhkAQBSSGRzSYnLSvdt4lmcrzca5dMPJZJGfB+AdkM

zgkHpnN8vlfH49GgxySWVwOV8ul1fD/LA0vCpKijnzw8Ho8rqY5+aslwsAeAckMzi4Xm

94dXMzv2yEs3//2R+4cmkR3G6uzoaPCGWLyfgNetfeZi0A75hkBkH0zm5WHWKd6em+w5

SLycnpNMWyx/aUzb6f/8mTr+ht1gJ7aHvwbkhmEMfwat1xdnv+ZWsXMBv3z287o+vHH8

BcTC6mefIVvc1aYB9tD94PyQwi6Z39uCObzcZVd9nGuWcPsph8KRLda3ubtcA+2h68J5

IZxNI8qLnKZtVhzCd0ly1m45Oyp+11vc1aYD9tD94XyQzCGV5tZrN0GPPx3WVFnDvpn0

7rncnteX//SBuL2WR8sh684+RkPJntnkqzKGbKM6TnF5NJGtPjoWuB16DtwTu0pGXyF1

/LpUSzvhggGV3n8serT12rBuLYksbrGKTxN+qHaeatudO7GeW55tfVEjfe071r4R1KX/

daLn2wzfpdatanjep/Z+UvKl196H/TVi0samxzWJpBHnFmy7yYKc+Qnp9fXqYVP3QtT5

YXV8ultJhK0Dr511/LpcSzvhjgebuAezJTuf/bKV7tFFc7xLSEzfnKmSSzVktf91oufY

T/UcGrpx9Sn+6te0fQ9kiLXcultJijmRBU7+xbvRPZvU7zJaRrCkbftk9dG37K0Wx6kV

c6/3tbvIe/8/SgMvy63q3CU2wME7OrrHWDyx/PG0l5Nu6f/vn842Y19l85dGC11tvz/u

oeG+nU/sHl1zxXb3j/W4PXJZlBUOXeYnViyytks9mv8jqz6Wk+LWytyGuVzTA2vRg3Tj

/rffz8IU/CE9UB//b8e/NGZKWyeu42Gx5H24PjJJlBSOlCsNH1fHXI56Wz2eK/NDDTne

fwlPIlB/0P1e5zetrvnhTxLL2N3tnZo8fvgE1lx3CamP7ajGYpmH16Xg3T9uBISWYQUL

oac3R9Nez11gOcvWw2S90ED9N4DymeVfksF8Bz1H1Tq/6r5CWCmbYHx0oyg2jS4GWD1S

AZr5bNku2+iv3KG6+vL13Lu7DVWTrwdL2Pn6tYtD6imU77em4w0/bgaElmEEvuLmuOKf

uq2Wyzr6JptnmHwN7ZVRHPyvEHcsH+e3vC4+wc0Vz8/nlbno6fHjybtgdHRzKDQLa6y1

ZeIZutToO+Y4GLyUXnnyodzsarXVRvWOSz1cgDtz9/i2Y82+YRzRTMPn981rn/TdoeHB

vJDMLI3WV7Bwp4+Wy2imbFAvvdk+a4/4vZ5KR//u/6cNJmv0NveJV7OeAl1N1m5RHNFw

tm2h4cK8kMQljMxuUlY+ms/1y0ZSOb9R/fmK93MuWNZtKLN8YFuD0/rW+r1O32T8u7QT

UPJ233O1SnTO/Zge6sBR6gjlHT07J18szRMjJtD45VvkKF1shffC2Xcjjz9bDk9w8wXs
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yX56oMykE18nP3aYy1njTXsf1cViw6z1DK6y3Xlx7nIdI33+t9a+Edyt9zLZc+3boC3X

s15R6rV+Y6V/6g8tT+6l1p1NCyhm9V2OqljcK71/Jc1WJXciktphK0Tv7113IpB7K/Yb

6za7pnD/OQvcM6+63SVUP57Hrxe+4peD0q3lAKkPVse288eP9aeGeqr3ollz5HbgE8Np

jt/jyav4k7fjqR2h55ebVcSoupBK2Tf/21XArwGHkLUsulz5Kyz+ODWeGo2x7VIldyKS

3WLf7l6kA7dLvdPJWoAMATvMKWZDbuXnyYNweMaQXbZLa4AgCAwyvHl33J0TLgWElmAB

zcSw9jBkfL0czW0XMOPN8Lb0kWk5P+32/1jSxbxTaZLfrMAHh7s/FJkUlO0jj8i8mX88

6L3ZAJjps+s9bRPgOe77lbkmpo5ZXRdSv7y0q2yWzRZwbAmxt+rW9QmYagaGssg136zF

pH+wx4PluSl+IvyRZ9ZgAAUUhmAABRSGYAAFFIZgAAUUhmAABRSGYAAFFIZgAAUUhmAA

BRSGYAAFFIZgAAUUhmAABRSGYAAFFIZgAAUUhmAABRSGYAAFFIZgAAUUhmAABRSGYAAF

FIZgAAUUhmAABRSGYAAFF0l8tlnqQdut1ungIgGDtl9JkBAEQhmQEARCGZAQBEIZkBAE

ThCgAAnmJ1OZH9CLwgyQwAIApHMwEAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzA

AAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAA

CikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAK

KQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAop

DMAACikMwAAKKQzAAAopDMAACikMwAAGLodP4fSJaSB2q93ToAAAAASUVORK5CYII=)

"""

#test size 10% and train size 90%

#Random state = Mengontrol pengacakan yang diterapkan ke data sebelum

menerapkan pemisahan agar hasil yang didapatkan tetap sama

from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test = train_test_split(X,y, test_size=0.1,

random_state=42) #split test 10% dan train sisa dari test yaitu 90%

"""#Decision Tree"""

from sklearn.tree import DecisionTreeClassifier

dtree = DecisionTreeClassifier(random_state=42) #Mengontrol keacakan

estimator agar hasil yang didapatkan selalu tetap

dtree.fit(X_train, y_train)

from sklearn.metrics import confusion_matrix
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"""#Berdasarkan Jurnal Machine learning models for non-invasive glucose

measurement: towards diabetes management in smart healthcare

yang dikutip dari :

https://link.springer.com/article/10.1007/s12553-022-00690-7

**Precision:** Precision is measurement of how many positive

predictions are made for actual positive values.

**Recall/true positive rate/sensitivity:** Recall is measurement of

correct positive predictions from all positive predictions made

**F-1 Score:** F-1 Measure is a combination of precision and recall

#Penjelasan

**Precision:** Tedapat 76% pasien yang **sebenarnya** terkena diabetes

dibandingkan dengan keseluruhan pasien yang **diprediksi** terkena

diabetes.

**Recall :** Terdapat 87% pasien yang **diprediksi** terkena diabetes

dibandingkan dengan keseluruhan pasien yang **sebenarnya** terkena

diabetes.

**F-1 Score :** jika F1-Score punya skor yang baik mengindikasikan

bahwa model klasifikasi punya precision dan recall yang baik

#Berdasarkan jurnal The advantages of the Matthews correlation

coefficient (MCC) over F1 score and accuracy in binary

classification evaluation

"Checking only F1, one would read a good value (0.66 in

the [0, 1] interval)."
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nilai F1-Score bisa diilang bagus jika value F1 berada diantara 0,66

hingga 1

#Alasan menggunakan Precision Recall

yang dikutip dari : Jurnal The relationship between Recall and

Precision

https://asistdl.onlinelibrary.wiley.com/doi/abs/10.1002/(SICI)1097-4571

(199401)45:1%3C12::AID-ASI2%3E3.0.CO;2-L

"Recall and Precision and, in particular, Recall-Precision plots, have

been used for many years to characterize document retrieval

performance."

Alasan saya menggunakan Recall dan precision adalah untuk melihat

kinerja model

#Berdasarkan Jurnal Diagnose Diabetic Mellitus Illness Based on IoT

Smart Architecture

yang dikutip dari : https://www.hindawi.com/journals/wcmc/2022/7268571/

"for the classification considering the evaluative measures like

accuracy, precision, recall, and F1-score on PIDD and

claimed to have achieved comparatively enhanced results

on binary classifications"

Alasan kedua saya menggunakan precision recall adalah karena precision

recall lebih cocok digunakan untuk binary classifications

"""

y_pred = dtree.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,

recall_score
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print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

"""#Berdasarkan Jurnal Diabetes Mellitus Prediction using

Classification Techniques

Yang dikutip dari :

https://www.researchgate.net/profile/Anny-Leema/publication/34407266

7_Diabetes_Mellitus_Prediction_using_Classification_Techniques/links

/5f50f16da6fdcc9879c511e9/Diabetes-Mellitus-Prediction-using-Classif

ication-Techniques.pdf

"Confusion matrix is used to visualize the performance of the

algorithms which cross tabulates the observed and predicted

classes with associated statistics, evaluation metrics like

sensitivity, specificity, precision and accuracy are used to

evaluate the performance of the method. Factors like True

Positive (TP), True Negative (TN), False Positive (FP) and

False Negative (FN) are used"

Alasan saya menggunakan confusion matrix sebagai visualisasi data

adalah untuk memvisualisasikan performa dari sebuah algoritma

klasifikasi

![format confusion

matrix.png](data:image/png;base64,iVBORw0KGgoAAAANSUhEUgAAAOoAAACNCA

IAAAA2B3H7AAAAAXNSR0IArs4c6QAAAARnQU1BAACxjwv8YQUAAAAJcEhZcwAADsMAAA

7DAcdvqGQAABCoSURBVHhe7Z1teeTGEoUvhWAIBXMwhGAwhWWwDMIgCIxgCSyBMAiH3H

d12sc1pZlJ4im1JG+9P+ap/lCp+/RRS7PW2v/7u2lOS9u3OTFt3+bEtH2bE/Nu3/81zR

kYfl24sO+ImiJa0nLavvNoSctp+86jJS2n7TuPlrSctu88TiTp9+/fX15efvnll1E+Ko

ez77dv3zj1HUa/EzJ/8FLsKl+/fh2droF9f/vtN7qN8lFJI3wv7DV07Mt1/9dff6nIMJ

6fnxX/+eefT09Pis/ILpL+8ccfUUNAWxS+b1+gw14e+PekEe5v3yRrkv719dXOPh27SK

q7WdRQ/P777yO6Qdu3gLX02Bfpf/31Vxbmy5cvdCDmE2R9P37EK4GYJzkq2b+5M47auX
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D2EU3kln2FdmIpg4xs1aNhZV+aLCCHjNplQ5H+6fA5xBHCCezLI4SURUS0o5UijqTGfk

1FegJLpccPlmGXLXwXSdf25aF2RIsy2A5ZEEQPu1Ym2hc9EY1uxOwdzoZf0VOHk4r+nE

5Nc0iSnsC+oCVJ1zo19iu4iPSskCoBx9P0j7fOLeC8I5qI70WR0bZY2W6WMvZftC+VUU

Mrb08DDqa/s80hzgXeC6lhLxjGLftaaEHNVftqGRJsFeo2E847oolIK2uIydZff7Egj2

F6NrhqX47CviSJmitzIrp8ApxxRAuf077rDLuwi6TSKioQVcKXMi63ozu7L9CTGnqSSl

8elFmte5EG8F7YfWSCYTxuX2LUV71gqUY0EYYxooms7Ruhns1Y4iRVk30FPXk80DOD+i

clJwubRnhu+7KRKEZlirKvvsbFpwUknqyyYBgjmoi0umVfqwRJ1WhfKl0PPgof2/2Ap5

1tDh6hOJZ9+YrAMHicSnsndzrq07cEuqEmvuQoSc+aSXR6Kg/1+PjWWm7NLpJKw2iyiP

2H8/RPB2gLNEk0PyfQTWLySb1iLQRJ2DhgvVJbw9lHtHAg+2IyxmB8WcuaIhoRQdGRSu

3B0lTfi9GUWK0s0mSJDWcf0Sx+aBRYb42YG1kAI6IVAZKiTxSfo9DWNXjU//IAHEgN9X

SQ12fCeUe0cCD7fj5a0nLavvNoSctp+86jJS2n7TuPlrSctu88WtJy2r7zaEnLafvOoy

Utp+07j5a0nLbvPFrScn4i+35dXpja60ducBZJ7wsVf2i8O9vaN/6AN/6kEaSC2UIOvR

U1Cp/RvklD8fT0xExHjw+xFiqunU66xXp9AEYyooVi+wIe0ssfKLL+mThNMArVvLy8HE

RlUSVpQq/ayLJWm0q1Pg7effB62I4kab19hd7qwMF6h8agy0bSIDpn/Bnsi4Bktozsmu

hMTckLNCQh20Zr9DhJ0q3s+/z8LD+lN/d+mDdIg1h6swnJ9OKY4BDtMRFtMByi/QZIrj

V7Xf7jgMHE1OulM1p1+xOc7scJlvnGIhl0yaUXrB6BbCMqBQHJHGWUhq7xS2F8xm6oar

UJdKlHofQOGh0Ex1KjbOqsw4VqNBgXby1oFWQe0cKG9uVTr4cqFswWFDNV66KebsKX8j

0Q0CSbAodgX+pRlphW1ZOHbsqmolyuoq8lFYEMHM4nMa00kZCiLhvneQSfvRZUIrO1Ai

biMWMazYVYqvq5AkFkKVrpo/5JKIjJkV2nU2cvR3z9n5yciODOglYRxwkXgx5RBbas3G

AFmY+nhGpxn0OXuFm6SUUfRR+JBQjnYaubtBMc4lZgSIg7CotlfQpyar2BFeIoxqbiI8

SzF6J5yYi+3lCPIrMgjt6SNXXxo4CnTE9rlYQittqQhFXRecBrfWtBC4njhItBj6iCuO

NKQXkOXSwNlWuQFa0J3G2tF1CpZQPXEFtlIINbIeWxQVWfiEb/MOQZUSmaFyPEHAR8Io

VuI2rypQh6rJKYLAGdidXZJKHcX6yFjRsB9d5N6LYmDuZxSDiihYtBj6iCaF/fcbAOul

gaaqIoEdYDgTRzYkS34lSSnITK5mGvVY6tgpzSnW4ehg5UXMtGaTUvjz+iJj9ogWYXJ4

t6MrFqQEeNwjLs2KoMfI7y25OYNgJ2AS9N6rYFcZxwMegRVRDtC8wQ36Aas7U0nFF3QO

O7Hv3pySH0IZXXg3ptNipG3dcqp1UB6c5ZyOBdQQfGGy6k4sdIZ69C84oOM2qKg9fsvE

EKOiCjxU9CpeRrYYGlYQdBQ68F0O3WglYRxwkXgx5RBcm+gAWRLEqDQamJW4W14PCkl0

hSRt3XKqdVEZwR3aPooMq4wcf1+zDrs5egeV0doZ67ovgYiBpdq/GQKE6MISVfCwtcD1

TKwaPq7oJWEccJF4Me0cPIqXFiQuJaGhWBSVLJBW2NqKTIMoBa1aRDJAo1tFJkhcDJca

E6oyY11P/I+AYdqLy6GIyZzQM4ta38COQcUSlMn8y3nKFWbbcsAQ7zjohc0gcQh6Lqk1

DooCZU5VPipP2bDO5m7ixoFSQf0UK9fWUpwRxG7Rt6YB2FxYLoS0+mKrEE81d9RFqwGM

SShkOIvTxaORXjMKKI6J5EFywPOelMa3L8hyHbiIpgIsuE3olTMyiMt2hlRtF26KM5Ap

ZFCirXQukRi3o6kEpNkFYTnddnp+bqglZB5hEt1Nv3cVDNjhTSMcl3fI4j6afhBPblul

87lUtZX3VPRNu3nBPYl7sP9z7uero38Ylx0358Ctq+5ZzAvnp48FMam/Hp9l1xHEk/DU

nSI9r309CSltP2nUdLWk7bdx4taTlt33m0pOW0fefRkpbT9p1HS1pO23ceLWk5bd95tK

TltH3n0ZKW0/adR0taTtt3Hi1pOW3febSk5bR959GSltP2nUdLWk7bdx4taTlt33m0pO

W0fefRkpbT9p1HS1pO23ceLWk5bd95tKTltH3n0ZKW0/adR0tazj37Ns3xGX5duLDviJ

oiWtJy2r7zaEnLafvOoyUtp+07j5a0nM9g3+/fv78sf/BilI9K27ecA9mXM97i/q/yxb

76heCjfFT2GuG31W+xTox+JyQN/r2wy6z8i7xHefn1kvrV8qN8Azocfxn2GiH2RUOUVD

EqrD8XoPiMJEl3tq/2iWhfkf6Swpq27x3SxZ8Ufn19tbNPR5L0oPYV2on9Zxrib/lN9q
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VJ3dhaOGTULkul3xOcDp9DHOGOMIykMMLqb3mg/5e3vxXCJ8j6fvyIVwKxRa768x//Fc

4+ooXD2ZeH2hG9/SkR7nfIrYddbxvRvkiJrPpDRqyKs+FXhNbhpKI/p1PTHHaRdE1SGN

BEAiILVzitFJGRGvs1FekJKKnHDwT3WswkSXoI+yZG22JluxmVabL/on2pxOWKwbusPQ

1oTX9nm0Ocy44wjGRfkPLpjkSN/QouYuWosNbiHx/wtoDzjmjhvZAa5iARLS4mW3+xwI

Lc4HTbumpfjkJckrgVlDkR12ACnHFEu8Iwbtk3KgbUXLWv1E6wGavbTDjviBaOZV+I8u

FLGZcL/c7uC/Skhp6k0mOZMqt1L3YfgEgKi/9q33WGXUiSvhdSwxzW9o1Qz2aMNYmT3M

m+gp48HuiZQf0x/WhbSMWt2UXSNVcVTnoKam7Zl1gLYSaLKRjGiBYObV/LB0nuaF8qXQ

8+Ch/b/aDvK4rn4BHuC8P49/b1HyBDNyupr3HxaQHvtn3Hjy2iySL2H85DO3ryFKFvDO

yyFP2cQDetRFwVehKThCUBHnyvnmU7OPuI9kMKr+cucdJ3WbohF77kKG0Q+F5iSnA6UM

9a3NpxtiZJuqd9OWNkvTUiImoCWuNgAlRjGfgcxyxHoa9r0Dd+m+ZAaqing7w+E847op

2IQoEVljUFfVQJKInIVGoPJiZAeWJkJ1ar/gVtOWI2nH1EC3va99PTkpbT9p1HS1pO23

ceLWk5bd95tKTltH3n0ZKW0/adR0taTtt3Hi1pOW3febSk5bR959GSlvMT2ffr8g7aXj

8fgrNIel+o+HP43dnWvvGnkfGHtyAVzBZy6EWzUfiM9k0aiqenJ2Y6enyItVBx7XTSLd

brAzCSES0U2xfwkF7vQJH1awY0wShU8/LychCVRZWkCb29JMtabSrV+jh6X2cUDkaStN

6+Qi/K4GC98GHQZSNpEJ0z/gz2RUAyW0Z2TXSmpuSdJJKQbaM1epwk6Vb2fX5+lp/Sy5

A/zBukQSy9FYVkestJcIj2mIg2GA7RfgMk15q9Lv8Xw2Bi6vWGFK26/Qm/YJWKZNAll9

5ZewSyjagUBCRzlFEausbv2fEZu6Gq1SbQpR6FYq8hoIPgWGqUTZ11uFCNBuPirQWtgs

wjWtjQvnzqpVLFgtmCYqZqXdTTTfhSvgcCmmRT4BDsSz3KEtOqevLQTdlUlMtV9LWkIp

CBw/kkppUmElLUZeM8j+Cz14JKZLZWwEQ8ZkyjuRBLVT9XIIgsRSt91D8JBTE5sut06u

zliO+qk5MTEdxZ0CriOOFi0COqwJaVG6wg8/GUUC3uc+gSN0s3qeij6COxAOE8bHWTdo

JD3AoMCXFHYbGsT0FOrTewQhzF2FR8hHj2QjQvGdHXG+pRZBbE0Vuypi5+FPCU6Wmtkl

DEVhuSsCo6D3itby1oIXGccDHoEVUQd1wpKM+hi6Whcg2yojWBu631Aiq1bOAaYqsMZH

ArpDw2qOoT0egfhjwjKkXzYoSYg4BPpNBtRE2+FEGPVRKTJaAzsTqbJJT7i7WwcSOg3r

sJ3dbEwTwOCUe0cDHoEVUQ7es7DtZBF0tDTRQlwnogkGZOjOhWnEqSk1DZPOy1yrFVkF

O6083D0IGKa9korebl8UfU5Act0OziZFFPJlYN6KhRWIYdW5WBz1F+exLTRsAu4KVJ3b

YgjhMuBj2iCqJ9gRniG1RjtpaGM+oOaHzXoz89OYQ+pPJ6UK/NRsWo+1rltCog3TkLGb

wr6MB4w4VU/Bjp7FVoXtFhRk1x8JqdN0hBB2S0+EmolHwtLLA07CBo6LUAut1a0CriOO

Fi0COqINkXsCCSRWkwKDVxq7AWHJ70EknKqPta5bQqgjOiexQdVBk3+Lh+H2Z99hI0r6

sj1HNXFB8DUaNrNR4SxYkxpORrYYHrgUo5eFTdXdAq4jjhYtAjehg5NU5MSFxLoyIwSS

q5oK0RlRRZBlCrmnSIRKGGVoqsEDg5LlRn1KSG+h8Z36ADlVcXgzGzeQCntpUfgZwjKo

Xpk/mWM9Sq7ZYlwGHeEZFL+gDiUFR9Egod1ISqfEqctH+Twd3MnQWtguQjWqi3rywlmM

OofUMPrKOwWBB96clUJZZg/qqPSAsWg1jScAixl0crp2IcRhQR3ZPoguUhJ51pTY7/MG

QbURFMZJnQO3FqBoXxFq3MKNoOfTRHwLJIQeVaKD1iUU8HUqkJ0mqi8/rs1Fxd0CrIPK

KFevs+DqrZkUI6JvmOz3Ek/TScwL5c92uncinrq+6JaPuWcwL7cvfh3sddT/cmPjFu2o

9PQdu3nBPYVw8PfkpjMz7dviuOI+mnIUl6RPt+GlrSctq+82hJy2n7zqMlLaftO4+WtJ

y27zxa0nLavvNoSctp+86jJS2n7TuPlrSctu88WtJy2r7zaEnLafvOoyUtp+07j5a0nL

bvPFrSctq+82hJy2n7zqMlLaftO4+WtJy27zxa0nLavvNoSctp+86jJS2n7TuPlrSctu

88WtJy2r7zaEnLuWffpjk+w68LvT00J6bt25yYtm9zYtq+zWn5++//A3Xnpu/lu9g3AA

AAAElFTkSuQmCC)
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#Beberapa definisi dari bagian confusion matrix

True positive: 41 kasus di mana mesin memperkirakan jika pasien

memiliki diabetes, dan mereka memang memiliki diabetes.

False-positive: 13 kasus dimana mesin memperkirakan jika pasien

memiliki diabetes, padahal sebenarnya tidak memiliki diabetes

False-negative: 6 kasus dimana mesin memperkirakan jika pasien tidak

memiliki diabetes, padahal sebenarnya memiliki diabetes

True Negative: 35 kasus di mana mesin memperkirakan jika pasien tidak

memiliki diabetes, dan mereka memang memiliki diabetes.

"""

cm = confusion_matrix(y_test, y_pred) #memasukkan y_test dan y_pred

plt.figure(figsize=(5,5)) #ukuran plotting heatmap

sns.heatmap(data=cm,linewidths=.5, annot=True, cmap = 'Blues')

plt.ylabel('Actual label') #Mendefinisikan sumbu y untuk Actual label

plt.xlabel('Predicted label') #Mendefinisikan sumbu x untuk predicted

label

all_sample_title = 'Accuracy Score: {0}'.format(dtree.score(X_test,

y_test)) #melakukan kalkulasi score akurasi, {0} berfungsi untuk

menampilkan angka akurasi

plt.title(all_sample_title, size = 15) #setting ukuran tulisan

"Accuracy Score: 0.8"

"""#XGBoost"""

from xgboost import XGBClassifier
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xgb_model = XGBClassifier()

xgb_model.fit(X_train, y_train)

y_pred = xgb_model.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,

recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

cm = confusion_matrix(y_test, y_pred)

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

sns.heatmap(data=cm,linewidths=.5, annot=True, cmap = 'Blues')

plt.ylabel('Actual label')

plt.xlabel('Predicted label')

all_sample_title = 'Accuracy Score: {0}'.format(xgb_model.score(X_test,

y_test)) # menampilkan score akurasi

plt.title(all_sample_title, size = 15) #format title untuk accuracy

score

"""#Metode 80 20

#Berdasarkan Jurnal Improving the Classification Accuracy using

Recursive Feature Elimination with Cross-Validation

yang dikutip dari :

http://www.puneetmisra.com/admin/uploads/journals/5f136d202b8ba1.186

44117.pdf

"In

this study, we have used the train_test_split() method of
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the Scikit-Learn library of python. Through this function, we divide

the dataset into a different ratio. However, the 80/20 (train/test)

rule is mostly used in the studies."

Tujuan penggunaan train test split menjadi 80 dan 20 adalah karena

rasio tersebut paling sering digunakan dalam penelitian

"""

#test size 20% and train size 80%

from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test = train_test_split(X,y, test_size=0.2,

random_state=42)

"""#Decision Tree"""

from sklearn.tree import DecisionTreeClassifier

dtree = DecisionTreeClassifier(random_state=42)

dtree.fit(X_train, y_train)

y_pred = dtree.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,

recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

cm = confusion_matrix(y_test, y_pred)

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

sns.heatmap(data=cm,linewidths=.5, annot=True, cmap = 'Blues')
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plt.ylabel('Actual label')

plt.xlabel('Predicted label')

all_sample_title = 'Accuracy Score: {0}'.format(dtree.score(X_test,

y_test))

plt.title(all_sample_title, size = 15)

"""#XGBoost"""

from xgboost import XGBClassifier

xgb_model = XGBClassifier()

xgb_model.fit(X_train, y_train)

y_pred = xgb_model.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,

recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

cm = confusion_matrix(y_test, y_pred)

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

sns.heatmap(data=cm,linewidths=.5, annot=True, cmap = 'Blues')

plt.ylabel('Actual label')

plt.xlabel('Predicted label')

all_sample_title = 'Accuracy Score: {0}'.format(xgb_model.score(X_test,

y_test))

plt.title(all_sample_title, size = 15)

"""#Metode 70 30
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#Berdasarkan Jurnal A Comparative Analysis for Diabetic Prediction

Based on Machine Learning Techniques

Yang dikutip dari : https://www.iasj.net/iasj/download/a371daadb33b96fd

Disimpulkan bahwa Train Test split dengan rasio 70 dan 30 dapat

menghasilkan akurasi yang lebih besar dibandingkan dengan metode

K-Fold Cross Validation

"""

#test size 30% and train size 70%

from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test = train_test_split(X,y, test_size=0.3,

random_state=42)

"""#Decision Tree"""

from sklearn.tree import DecisionTreeClassifier

dtree = DecisionTreeClassifier(random_state=42)

dtree.fit(X_train, y_train)

y_pred = dtree.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,

recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

cm = confusion_matrix(y_test, y_pred)
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plt.figure(figsize=(5,5))

sns.heatmap(data=cm,linewidths=.5, annot=True, cmap = 'Blues')

plt.ylabel('Actual label')

plt.xlabel('Predicted label')

all_sample_title = 'Accuracy Score: {0}'.format(dtree.score(X_test,

y_test))

plt.title(all_sample_title, size = 15)

"""#XGBoost"""

from xgboost import XGBClassifier

xgb_model = XGBClassifier()

xgb_model.fit(X_train, y_train)

y_pred = xgb_model.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,

recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

cm = confusion_matrix(y_test, y_pred)

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

sns.heatmap(data=cm,linewidths=.5, annot=True, cmap = 'Blues')

plt.ylabel('Actual label')

plt.xlabel('Predicted label')

all_sample_title = 'Accuracy Score: {0}'.format(xgb_model.score(X_test,

y_test))

plt.title(all_sample_title, size = 15)
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"""#Metode 60 40"""

#test size 40% and train size 60%

from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test = train_test_split(X,y, test_size=0.4,

random_state=42)

"""#Decision Tree"""

from sklearn.tree import DecisionTreeClassifier

dtree = DecisionTreeClassifier(random_state=42)

dtree.fit(X_train, y_train)

y_pred = dtree.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,

recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

cm = confusion_matrix(y_test, y_pred)

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

sns.heatmap(data=cm,linewidths=.5, annot=True, cmap = 'Blues')

plt.ylabel('Actual label')

plt.xlabel('Predicted label')

all_sample_title = 'Accuracy Score: {0}'.format(dtree.score(X_test,

y_test))
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plt.title(all_sample_title, size = 15)

"""#XGBoost"""

from xgboost import XGBClassifier

xgb_model = XGBClassifier()

xgb_model.fit(X_train, y_train)

y_pred = xgb_model.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,

recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

cm = confusion_matrix(y_test, y_pred)

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

sns.heatmap(data=cm,linewidths=.5, annot=True, cmap = 'Blues')

plt.ylabel('Actual label')

plt.xlabel('Predicted label')

all_sample_title = 'Accuracy Score: {0}'.format(xgb_model.score(X_test,

y_test))

plt.title(all_sample_title, size = 15)
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Test 3 : Random state = 0, Imbalanced dataset
# -*- coding: utf-8 -*-

"""Diabetes_Prediction_Using_Decision_Tree_and_XGBoost_Algorithm

imbalanced.ipynb

Automatically generated by Colaboratory.

Original file is located at

https://colab.research.google.com/drive/18FPmJylJCi2zITXIGLrtNoR7lql

QGVT0

#Importing Library and Preparing the dataset

"""

# Commented out IPython magic to ensure Python compatibility.

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

import seaborn as sns

sns.set(color_codes=True)

from sklearn.model_selection import train_test_split

# %matplotlib inline

diabetes_df = pd.read_csv('diabetes.csv')

diabetes_df

"""#Exploratory Data Analysis"""

#Column in Dataset
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diabetes_df.columns

#Show data types and null value each column

diabetes_df.info()

#Menampilkan 10 baris pertama

diabetes_df.isnull().head(10)

#Checking if there is null value

diabetes_df.isnull().sum()

#Checking if there is zero value

#replace 0 value with NaN

diabetes_df_copy = diabetes_df.copy(deep = True) #deep = True -> Buat

salinan indeks dan data dalam dataframe

diabetes_df_copy[['Glucose','BloodPressure','SkinThickness','Insulin','

BMI']] =

diabetes_df_copy[['Glucose','BloodPressure','SkinThickness','Insulin

','BMI']].replace(0,np.NaN)

# Showing the Count of NANs

print(diabetes_df_copy.isnull().sum())

"""#Berdasarkan Jurnal A model for early prediction of diabetes

oleh Talha Mahboob Alam et al, yang bersumber dari :

https://reader.elsevier.com/reader/sd/pii/S2352914819300176?token=7D

4F21A1900E1B47FA971E110A1469CE2A8882E14CFBF3A4C3790507841542704D1370

C180ADD4341ED02B627B619B3F&originRegion=eu-west-1&originCreation=202

20928035824

81



"Data cleaning consists of filling the missing values and removing

noisy data. Noisy data contains outliers which are removed to resolve

inconsistencies . In our dataset, glucose, blood Pressure, skin

thickness, insulin, and BMI have some zero values. **Thus, all the zero

values were replaced with the median value of that attribute.**"

Jadi di tahap ini yang saya lakukan adalah mengisi value 0 (missing

values) pada beberapa kolom tersebut dengan nilai median untuk

mengatasi nilai inconsistent

"""

#Fill null value with median

diabetes_df_copy['Glucose'].fillna(diabetes_df_copy['Glucose'].median()

, inplace = True)

diabetes_df_copy['BloodPressure'].fillna(diabetes_df_copy['BloodPressur

e'].median(), inplace = True)

diabetes_df_copy['SkinThickness'].fillna(diabetes_df_copy['SkinThicknes

s'].median(), inplace = True)

diabetes_df_copy['Insulin'].fillna(diabetes_df_copy['Insulin'].median()

, inplace = True)

diabetes_df_copy['BMI'].fillna(diabetes_df_copy['BMI'].median(),

inplace = True)

#inplace = True -> untuk menyimpan hasil modifikasi pada dataframe

diabetes_df_copy

"""#Berdasarkan Jurnal Deteksi Dini Penyakit Diabetes Menggunakan

Machine Learning dengan Algoritma Logistic Regression

yang dikutip dari :

https://jurnal.ugm.ac.id/v3/JNTETI/article/view/3586/1646
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"Pada tahap ini juga dilakukan pengecekan terhadap data yang

tidak seimbang. Penanganan terhadap data yang tidak seimbang

dilakukan menggunakan synthetic minority over-sampling

technique(SMOTE)"

Pada tahap ini yang akan saya lakukan adala oversampling minority

value, yakni value 1 pada variabel outcome yang berfungsi untuk

menyeimbangkan data yang nantinya akan digunakan untuk prediksi

#Berdasarkan Jurnal SMOTE: Synthetic Minority Over-sampling Technique

yang dikutip dari :

https://www.jair.org/index.php/jair/article/view/10302/24590

"However, the nature of the application requires a fairly high rate of

correct detection in the minority class and allows for a small error

rate in the majority class inorder to achieve this."

Alasan saya menggunakan teknik Oversampling adalah untuk meningkatkan

sampel kelas minoritas dan untuk memperkecil tingkat kesalahan di

kelas mayoritas

#Berdasarkan PENERAPAN SYNTHETIC MINORITY OVERSAMPLING TECHNIQUE

(SMOTE) TERHADAP DATA TIDAK SEIMBANG PADA PEMBUATAN MODEL KOMPOSISI

JAMU

yang dikutip dari :

https://journal.ipb.ac.id/index.php/xplore/article/view/12424/9491

"the model with SMOTE is more accurate

than model without SMOTE because has higher AUC value."

Keunggulan dari menerapkan metode Oversampling minority adalah bisa

meningkatkan nilai AUC
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"""

#Counting 1 and 0 Value in Outcome column

sns.countplot(diabetes_df_copy['Outcome']) #membuat bar plot

perbandingan jumlah value

print(diabetes_df_copy.Outcome.value_counts()) #menampilkan jumlah

value 0 dan 1

"""#Berdasarkan Jurnal Prediksi Risiko Penyakit Diabetes menggunakan

Algoritma Regresi Logistik

oleh Qatrunnada Refa Cahyani,Mochammad JanuarFinandi, Jathu Rianti,

Devi Lestari Arianti, Arya Dwi Pratama Putra yang dapat diakses

melalui

https://journal.literasisains.id/index.php/jomlai/article/view/598/4

70 , kita melakukan tahap preprocessing yaitu pengecekan outliers

pada variabel. Outliers dihapus dengan menggunakan Z-Score.

Beberapa data dihapus karena nilainya jauh dari Z-Score. Maka jumlah

data yang awalnya 1000 menjadi 938

#Berdasarkan Detection of Spatial Outlier by Using Improved Z-Score

Test

yang dapat diakses melalui : https://booksc.org/book/77788899/9f8c40 ,

"The zscore test has long been used to detect outliers in data."

Fungsi Tes Z-Score adalah untuk mendeteksi apakah terdapat outlier

dalam data.

#Alasan Menggunakan Z-Scores

##Berdasarkan Outlier Detection in Multivariate Time Series Data Using

a Fusion of K-Medoid, Standardized Euclidean Distance and Z-Score

yang dapat diakses melalui :

https://link.springer.com/chapter/10.1007/978-3-030-69143-1_21
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Z-score technique produced a better outlier detection result of 0.9978

F-measure as compared to inter-quartile of 0.8571 F-measure.

Alasan saya menggunakan Z Score adalah karena Teknik Z-score

menghasilkan hasil deteksi outlier yang lebih baik

#Checking Outliers using Box Plot

"""

sns.boxplot(x=diabetes_df_copy["Pregnancies"])

sns.boxplot(x=diabetes_df_copy["Glucose"])

sns.boxplot(x=diabetes_df_copy["BloodPressure"])

sns.boxplot(x=diabetes_df_copy["SkinThickness"])

sns.boxplot(x=diabetes_df_copy["Insulin"])

sns.boxplot(x=diabetes_df_copy["BMI"])

sns.boxplot(x=diabetes_df_copy["DiabetesPedigreeFunction"])

sns.boxplot(x=diabetes_df_copy["Age"])

"""#Removing Outliers using Z Scores

#Berdasarkan jurnal Robust statistics for outlier detection
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yang dikutip dari :

https://wires.onlinelibrary.wiley.com/doi/abs/10.1002/widm.2

"Data preprocessing is a useful step that helps to remove

noise, inconsistencies and redundancy to achieve high

quality data which improves the performance. During the

data pre-processing, all the missing values are filled by the

mean of the corresponding feature. Formatting of the given

dataset is ensured to be consistent. All the incorrect data

types of the features changed to their required datatype.

Data normalization is performed on the given dataset to

make its range consistent. We used z-score normalization

on all the features to restrict the range of values between 3

to - 3"

"Generally, some of machine learning algorithms does

not handle categorical data. Diagnosis feature in this

dataset contains two categories M(malignant) and B(benign) is replaced

numeric with M by 1 and N by 0."

Menurut jurnal tersebut. ambang batas Z-Score yang dapat diterapkan

adalah antara -3 dan 3 untuk 2 kategori diagnosis (True or False)

"""

import scipy.stats as stats

z = np.abs(stats.zscore(diabetes_df_copy))

data_clean = diabetes_df_copy[(z<3).all(axis = 1)] #print all of rows

that have z<3 (z score below 3)

data_clean.shape
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#z<3 = print semua data yang Z-Scorenya kurang dari 3

#.all(axis=1) = melihat di bagian kolom untuk setiap baris (melihat

kolom z score setelah di proses dengan print z kurang dari 3)

#Cleaned Outliers data using Z Scores

data_clean

"""#Data Correlation

Berdasarkan Diabetes Prediction Based on XGBoost Algorithm oleh Mingqi

Li et al 2020 bersumber dari

https://iopscience.iop.org/article/10.1088/1757-899X/768/7/072093/pd

f

Setelah data preprocessing, kita harus mempelajari apakah data tersebut

diproses dengan baik atau tidak dan bagaimana caranya

banyak korelasi antara data tersebut. Koefisien korelasi dapat

digunakan untuk mencerminkan kedekatan

hubungan antar variabel. Koefisien korelasi dihitung dengan metode

selisih.

Hal ini juga didasarkan pada dispersi kedua variabel dan rata-ratanya

masing-masing. keduanya

perbedaan dikalikan untuk mencerminkan tingkat korelasi antara dua

variabel

#Berdasarkan Jurnal Prediksi Risiko Penyakit Diabetes menggunakan

Algoritma Regresi Logistik

Jika nilai korelasi > 0 maka terdapat korelasi positif.Sementara

nilai satu variabel meningkat, nilai variabel lainnya juga

meningkat. Jika persamaan korelasi = 0 maka tidak ada korelasi.

Jika korelasi < 0 maka ada korelasi negatif. Sementara satu

variabel meningkat, variabel lainnya menurun. Ketika korelasi

diperiksa, ada 2 variabel yang bertindak sebagai korelasi positif

terhadap variabel dependen outcome,variabel tersebut adalah

glucose. Seiring peningkatan ini, variabel dependen juga
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meningkat. Dengan demikian, semua variabel digunakan untuk modelling

karena korelasinya berdekatan.

#Berdasarkan Complex heatmaps reveal patterns and correlations in

multidimensional genomic data

Yang dapat dikutip dari :

https://academic.oup.com/bioinformatics/article/32/18/2847/1743594

Heatmaps are a fundamental visualization method that is broadly used

to unravel patterns hidden in genomic data. They are especially

popular for gene expression analysis (Eisen et al., 1998) and

methylation profiling (Sturm et al., 2012). With the increasing

availability of genomic datasets, **visualization methods that

effectively show relations within multidimensional data are urgently

needed.**

Alasan saya menggunakan heatmap adalah karena heatmap correlation dapat

digunakan untuk menemukan hubungan potensial antara variabel dan

untuk memahami kekuatan hubungan ini dan mendeteksi hubungan linier

dan nonlinier

#Fungsi Heatmap Correlation Matrix

Berdasarkan Jurnal Implementasi Seleksi Fitur Klasifikasi Waktu

Kelulusan Mahasiswa Menggunakan Correlation

Matrix With Heatmap

Yang dikutip dari :

https://ejurnal.ung.ac.id/index.php/jjeee/article/view/14403/4663#

"atribut yang memiliki warna merah muda adalah atribut yang relavan

dengan atribut aoutput dan sebaliknya atribut yang berwarna merah

tua adalah atribut yang kurang relevan dengan atribut aoutput."
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Atribut berwarna merah tua yang dimaksud oleh penulis adalah atribut

yang memiliki korelasi negatif tinggi dengan kolom output

"dari 13 atribut awal yang digunakan terseleksi menjadi 9 atribut yang

memiliki relevansi atau berkontribusi terhadap hasil output yaitu :

jenis kelamin, kelas, umur, SKS1, IPS1, SKS2, SKS3, SKS4 dan SKS5,

sedangkan atribut input yang kurang relevan terdapat 4 atribut yaitu

: IPS2, IPS3, IPS4 dan IPS5"

#Alasan menggunakan Correlation Matrix Heatmap pada penelitian ini

Untuk melihat relevansi antar kolom. Disini target kolom saya adalah

kolom "Output", dan relevansi antar kolomnya memiliki nilai positif.

Maka saya akan menggunakan semua kolom sebagai indikator

"""

sns.heatmap(data_clean.corr(), annot=True)

#.corr() = correlation matrix

#annot=True = memberikan value korelasi antar kolom dalam bentuk angka

"""#Machine Learning Model Building

axis=1 = Remove column

Dataset X = menggunakan semua kolom untuk kriteria dan ciri ciri pada

tubuh pasien

Dataset y = sebagai hasil apakah pasien memiliki diabetes atau tidak

![xy.png](data:image/png;base64,iVBORw0KGgoAAAANSUhEUgAAAzMAAAHMCAIAAAB

ukmEEAAAAAXNSR0IArs4c6QAAAARnQU1BAACxjwv8YQUAAAAJcEhZcwAADsMAAA7DAcd

vqGQAACUdSURBVHhe7d1hQmJbskThOy4H5HgcjZOpwXQLrlDEU0paAhtifX/aCimgNpl
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5UvC+99//JEmStAY3M0mSpFW4mUmSJK3CzUySJGkVbmaSJEmrcDOTJElahZuZJEnSKtz

MJEmSVuFmJkmStAo3M0mSpFW4mUmSJK3CzUySJGkVbmaSJEmrcDOTJElahZuZJEnSKtz

MJEmSVuFmJkmStAo3M0mSpFW4mUmSJK3CzUySJGkVbmaSJEmrcDOTJElahZuZJEnSKtz

MJEmSVuFmJkmStAo3M0mSpFW4mUmSJK3CzUySJGkVbmaSJEmrcDOTJElahZuZJEnSKtz

MJEmSVuFmJkmStAo3M0mSpFW4mUmSJK3CzUySJGkVbmaSJEmrcDOTJElahZuZJEnSKtz

MJEmSVuFmJkmStAo3M0mSpFW4mUmSJK3CzUySJGkVbmaSJEmrcDOTJElahZuZJEnSKtz

MJEmSVuFmJkmStAo3M0mSpFW4mUmSJK3CzUySJGkVbmaSJEmrcDOTJElahZuZJEnSKtz

MJEmSVuFmJkmStAo3M0mSpFW4mdX5T5K0Kia1ilkEdeh+SdJ6mNQqZhHUofslSethUqu

YRVCH7pckrYdJrWIWQR26X5K0Hia1ilkEdej+IJWkCSZIkGqOEwxSFbMI6tD9QSpJE0y

QINUcJxikKmYR1KH7g1SSJpggQao5TjBIVcwiqEP3B6kkTTBBglRznGCQqphFUIfuD1J

JmmCCBKnmOMEgVTGLoA7dH6SSNMEECVLNcYJBqmIWQR26P0glaYIJEqSa4wSDVMUsgjp

0f5BK0gQTJEg1xwkGqYpZBHXo/iBVrz9PD/89PP3hT9JpmCBBqjlOMEhVzCKoQ/cHqX7

by7pzbNH15/ybmbvfPaKqg/Snnh+5n53HZ9IO/KuDVMUsgjp0f5DqHHZXm1xkdtvJssv

Zeb1edF3N7szuRT1A+hP7AjnYxo7/vOn58W72t/35vSNVMYugDt0fpDqH3Tb2fvl43c3

u5nJyst0ldHetdTW7L68D5A3p2L4tjmtjMzz0sbVuHCcYpCpmEdSh+4NU53B0+Xh7K2C

XPzw9764+ufzsL0V779ej92zv5Rv75PE538h9H96Q7C+3/HDb15Bb7r958N23p/H6jtf

e+72c7s/T4+6ePjxKHDyXnS+OQuvhRQrSqf2r/fmFJn7tkdfKSV08Pr0VyEbNHBTZW5i

73wUvX6eid7fk64Mn8H5Xn5/VmfB4QapiFkEduj9IdQ67If92oXi9BrwvSweD/+B2++/

uv97d/jXkq6NLxu6PH794veXLl3+75f4rHuj1podXvsPv7u9h9/XLF0QvXz7x1QCL2cE

9vvn0D9zZeg5a0r5w3pFO7V77rVf5PT+qjk/hYc3s4vdeeC/6l+/v/2fv7Q4Ov369g4O

7en+ss9s/k3ekKmYR1KH7g1Tn8H4xeJU5v8u5fuwc32z/vcPbvF1kDq4hh+m7r2+59Tf

eb/nXp/EPF6iDXwba39PBHW3+Azefg5bEKxSkU7vq26qv9zz1mfQ4fPnyc5UcVtf+xrs

/HIabX1+p/HiwIFUxi6AO3R+kOofdoN+46Hy4KrzYvtn7jQ6+v3mVerX74w53vHHLo4e

N3HL7abzme5+++fadF1t/8+05vTu42fvTeX/kvz0HrYdXNEin9jX0uSoP4o1KPgzfy+j

Q7vtvaW5yeNPNr3dfXKH8OMEgVTGLoA7dH6Q6h78N+sOrwovdH7dut8/33r65eZV6vd3

+y5eMO9665WH2Lunfnsar/XcPnvQpnp8+3n73SId38fkf+PVz0Ep46YJ0bLOwDsOtSj4

MD7//5kMh7f6w+3r3v3mkza8//K3L4QSDVMUsgjp0f5DqHI43kTi8KuzsLwhvV4Tnx/3

3+J+Ptq5SR9nL33qxecv9F2/py8Puf3Hs7btbT+Pgl8tevr3xjP5u4x/w4cq3+Q/cPAq

t6OV1OkT6Ax9f8xcfy3T3p9cyOLjhW9Hy9fvNqdj9bd//2v7buy9SUNtf7//WwR3nFuf

18pCHSFXMIqhD9wepftt+xMfbZWNnfyHZORz7r5eEPW58kOx9/G8HDu/k7et4eHzcvuX

L3R7ceBcc3ufW0zh8Fh/+FV/b+jce3tWHh0bu/tNz0JJ4jYL0hz4Ww8fX/e17D09P+7r

afZsKo76OqvrV3yr/5Y+bX78+6hXKj4cLUhWzCOrQ/UGq5Xz8KPDlenFva8rd/wPvHBM

kSDXHCQapilkEdej+INVidj/IH2wq97e33P0/8O4xQYJUc5xgkKqYRVCH7g9SLeftQ5a

d949o7sfd/wPvHK9ckGqOEwxSFbMI6tD9QSpJE0yQINUcJxikKmYR1KH7g1SSJpggQao

5TjBIVcwiqEP3B6kkTTBBglRznGCQqphFUIfuD1JJmmCCBKnmOMEgVTGLoA7dH6SSNME

ECVLNcYJBqmIWQR26P0glaYIJEqSa4wSDVMUsgjp0f5BK0gQTJEg1xwkGqYpZBHXo/iC

VpAkmSJBqjhMMUhWzCOrQ/UEqSRNMkCDVHCcYpCpmEdSh+4NUkiaYIEGqOU4wSFXMIqh

D9wepJE0wQYJUc5xgkKqYRVCH7g9SSZpgggSp5jjBIFUxi6AO3R+kkjTBBAlSzXGCQap

iFkEXWl+StDBGtir58heh4yVJy2Nwq4+vfRHaXZK0PAa3+vjaF6HdJUnLY3Crj699Fzp

ekrQwRrYq+fLXoe+DVJImmCBBqjlOMEhVzCKoQ/cHqSRNMEGCVHOcYJCqmEVQh+4PUkm
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aYIIEqeY4wSBVMYugDt0fpJI0wQQJUs1xgkGqYhZBHbo/SCVpggkSpJrjBINUxSyCOnR

/kErSBBMkSDXHCQapilkEdej+IJWkCSZIkGqOEwxSFbMI6tD9QSpJE0yQINUcJxikKmY

R1KH7g1SSJpggQao5TjBIVcwiqEP3B6kkTTBBglRznGCQqphFUIfuD1JJmmCCBKnmOME

gVTGLoA7dH6SSNMEECVLNcYJBqmIWQR26P0glaYIJEqSa4wSDVMUsgjp0f5BK0gQTJEg

1xwkGqYpZBHXo/iCVpAkmSJBqjhMMUhWzCOrQ/UEqSRNMkCDVHCcYpCpmEdSh+4NUkia

YIEGqOU4wSFXMIqhD9wepJE0wQYJUc5xgkKqYRVCH7g9SSZpgggSp5jjBIFUxi6AO3R+

kkjTBBAlSzXGCQapiFkEduj9IJWmCCRKkmuMEg1TFLII6dH+QStIEEyRINccJBqmKWQR

16P4glaQJJkiQao4TDFIVswjq0P1BKkkTTJAg1RwnGKQqZhHUofuDVJImmCBBqjlOMEh

VzCKoQ/cHqSRNMEGCVHOcYJCqmEVQh+4PUkmaYIIEqeY4wSBVMYugDt0fpJI0wQQJUs1

xgkGqYhZBHbo/SCVpggkSpJrjBINUxSyCOnR/kErSBBMkSDXHCQapilkEdej+IJWkCSZ

IkGqOEwxSFbMI6tD9QSpJE0yQINUcJxikKmYR1KH7g1SSJpggQao5TjBIVcwiqEP3B6k

kTTBBglRznGCQqphFUIfuD1JJmmCCBKnmOMEgVTGLoA7dH6SSNMEECVLNcYJBqmIWQR2

6P0glaYIJEqSa4wSDVMUsgjp0f5BK0gQTJEg1xwkGqYpZBHXo/iCVpAkmSJBqjhMMUhW

zCOrQ/UEqSRNMkCDVHCcYpCpmEdSh+4NUkiaYIEGqOU4wSFXMIqhD9wepJE0wQYJUc5x

gkKqYRVCH7g9SSZpgggSp5jjBIFUxi6AO3R+kkjTBBAlSzXGCQapiFkEduj9IJWmCCRK

kmuMEg1TFLII6dH+QStIEEyRINccJBqmKWQR16P4glaQJJkiQao4TDFIVswjq0P1BKkk

TTJAg1RwnGKQqZhHUofuDVJImmCBBqjlOMEhVzCKoQ/cHqSRNMEGCVHOcYJCqmEVQh+4

PUkmaYIIEqeY4wSBVMYugDt0fpJI0wQQJUs1xgkGqYhZBHbo/SCVpggkSpJrjBINUxSy

COnR/kErSBBMkSDXHCQapilkEdej+IJWkCSZIkGqOEwxSFbMI6tD9QSpJE0yQINUcJxi

kKmYR1KH7g1SSJpggQao5TjBIVcwiqEP3B6kkTTBBglRznGCQqphFUIfuD1JJmmCCBKn

mOMEgVTGLoA7dH6SSNMEECVLNcYJBqmIWQR26P0glaYIJEqSa4wSDVMUsgjp0f5BK0gQ

TJEg1xwkGqYpZBHXo/iCVpAkmSJBqjhMMUhWzCOrQ/UEqSRNMkCDVHCcYpCpmEdSh+4N

UkiaYIEGqOU4wSFXMIqhD9wepJE0wQYJUc5xgkKqYRVCH7g9SSZpgggSp5jjBIFUxi6A

O3R+kkjTBBAlSzXGCQapiFkEduj9IJWmCCRKkmuMEg1TFLII6dH+QStIEEyRINccJBqm

KWQR16P4glaQJJkiQao4TDFIVswjq0P1BKkkTTJAg1RwnGKQqZhHUofuDVJImmCBBqjl

OMEhVzCKoQ/cHqSRNMEGCVHOcYJCqmEVQh+4PUkmaYIIEqeY4wSBVMYugDt0fpJI0wQQ

JUs1xgkGqYhZBHbo/SCVpggkSpJrjBINUxSyCOnR/kErSBBMkSDXHCQapilkEdej+IJW

kCSZIkGqOEwxSFbMI6tD9QSpJE0yQINUcJxikKmYR1KH7g1SSJpggQao5TjBIVcwiqEP

3B6kkTTBBglRznGCQqphFUIfuD1JJmmCCBKnmOMEgVTGLoA7dH6SSNMEECVLNcYJBqmI

WQR26P0glaYIJEqSa4wSDVMUsgjp0f5BK0gQTJEg1xwkGqYpZBHXo/iCVpAkmSJBqjhM

MUhWzCOrQ/UEqSRNMkCDVHCcYpCpmEdSh+4NUkiaYIEGqOU4wSFXMIqhD9wepJE0wQYJ

Uc5xgkKqYRVCH7g9SSZpgggSp5jjBIFUxi6AO3R+kkjTBBAlSzXGCQapiFkEduj9IJWm

CCRKkmuMEg1TFLII6dH+QStIEEyRINccJBqmKWQR16P4glaQJJkiQao4TDFIVswjq0P1

BKkkTTJAg1RwnGKQqZhHUofuDVJImmCBBqjlOMEhVzCKoQ/cHqSRNMEGCVHOcYJCqmEV

Qh+4PUkmaYIIEqeY4wSBVMYugDt0fpJI0wQQJUs1xgkGqYhZBHbo/SCVpggkSpJrjBIN

UxSyCOnR/kErSBBMkSDXHCQapilkEdej+IJWkCSZIkGqOEwxSFbMI6tD9QSpJE0yQINU

cJxikKmYR1KH7g1SSJpggQao5TjBIVcwiqEP3B6kkTTBBglRznGCQqphFUIfuD1JJmmC

CBKnmOMEgVTGLoA7dH6SSNMEECVLNcYJBqmIWQR26P0glaYIJEqSa4wSDVMUsgjp0f5D

qev48PfBiXMLD0x8e90TPj/zN3/T4zL3rZvFSBqnmOMEgVTGLoA7dH6S6Hjcz3SJeyiD

VHCcYpCpmEdSh+4NUV/fnxfPz0+Pjb+9pDw+PT8/Pu7vnkX5qdxd/Xp7hw0+e4e5ZPP3
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Gs9AieGGDVHOcYJCqmEVQh+4PUq3lZQP62QL00cPj81kWoZdnxyN8b7cXuo3dIV7fINU

cJxikKmYR1KH7g1RL2u1nvFBz488tR075DNal7J7xIgfp7/qlj9JnrTD/9YJ//HCeewl

SFbMI6tD9Qap1/Xn60Xp29l/l+vqqea6367QKXugg/V1uZqpkEdSh+4NUa7v4xeIEXzw

nt7ICvNZB+ut++puN+zds/6kMd79V+fUPRf/+GHvcW5CqmEVQh+4PUi1vuJyd97PMnb8

8oQf/u8sOvN5Bei4vC9qg/n/xR4O/9d0vNhj3GKQqZhHUofuDVLdgtJyde0HafjKuZTV

4xYP0nE6t/9/9qWTzUX+1zrnPIFUxi6AO3R+kuhGD5ey8S9LWE/FDzCa86EF6XieV/y+

/Xfz5MX/7/WjuNkhVzCKoQ/cHqW7Hyb8Vfc4PND8/iXM+mhbE6x6k53bCbvbLlfip1H/

9Rx7uN0hVzCKoQ/cHqW7JyW+cnetts897mZ9i1uGVD9Lz+776f7UYPz3c75c6dxykKmY

R1KH7g1Q35sQ3zs7xRtb5P93RLeDFD9JL+G43+9V6POq0c9Q6dx2kKmYR1KH7g1Q350q

7mXuZXvHyB+llfFP8v1iSF1jMnMk6ZhHUofuDVDfoCrvZ54f0Y8xWFECQXsg3b5v9Vs0

fP8x5fgrhzoNUxSyCOnR/kOomffexDn7revJpLzvPhUo3gRoI0ov55ueSX/mJ4TKLmTN

ZxyyCOnR/kOpGXW43+/xI7mXVqIIgvZxvSv8MJX+u94e5+yBVMYugDt0fpLpZl9nN/Bh

TR6iDIL2kr982++fV7Pjuz1bx3H+QqphFUIfuD1LdsPPvZn6MqU8ohSC9qLN+onmxxcy

ZrGMWQR26P0h10866m32+c/cyrTFJvin8fynUo8XsnDXPQwSpilkEdej+INWNO9tu9vl

tCT/G1A7lEKSXdq63zS64mDmTdcwiqEP3B6lu3jl2s437dC/TKwoiSC/um7r/Wb0e3+l

ZFzNnso5ZBHXo/iDVHfjt3ezz/Z33AqWbQk0E6RV8/bbZT2r2uPLP/OMIjxKkKmYR1KH

7g1R34Td3Mz/G1JeoiiC9ht/+RPPCi5kzWccsgjp0f5DqTvzSbrZxN+5l+oC6CNKr+Kb

qh6V7vOidvfJ5nCBVMYugDt0fpLobv7Cbfb4LP8bUMUojSK/kFz/RPLqrC5Q+jxSkKmY

R1KH7g1R35B93s88XOfcyfUZxBOm1/NrbZpdfzJzJOmYR1KH7g1R35cTdbON6tfE3/Rh

TWyiPIL2ab2r+1A3raDG7SPHzWEGqYhZBHbo/SHVnfrab+XaZTkaFBOkVfa7eQydV8nH

bXOanEh4sSFXMIqhD9wep7s58N3Mv0wA1EqTX9E3Jf79mXWcxcybrmEVQh+4PUt2h0W6

2ceMLXZd0m6iSIL2uf3vb7KgHLvZzCY8XpCpmEdSh+4NUd+nk3ezRt8s0RKEE6ZV9XfF

fF/XRWne5DuABg1TFLII6dH+Q6k6dupsdcS/TdyiVIL22bwr+i/eBr7aYOZN1zCKoQ/c

Hqe7WD3YzP8bU9yiWIL2+H36iefTXLtkDPGSQqphFUIfuD1LdseFu5l6mU1AuQbqAH71

tdsXFzJmsYxZBHbo/SHXXTt/N/BhTJ6JignQJX79ttrF1HTfIZX864UGDVMUsgjp0f5D

qzp26m/mGmU5ExQTpGr4u908/fhzd/NI/nvCwQapiFkEduj9Idfe+fh/hnbuZTkK9BOk

ivvlJ5GORX3kxcybrmEVQh+4PUhVwN9MvolqCdBmnf6J5dMvLf6DPAwepilkEdej+IFU

FdzP9GmolSNdx6ieaR01xhdrnkYNUxSyCOnR/kKqEu5l+CZUSpCs56W2z6y9mzmQdswj

q0P1Bqg7f/PrNIXczfYk6CdKlfL2a7d82W2AxcybrmEVQh+4PUjUY7GU77mb6AlUSpGv

57hPN5yv/7v8rHj1IVcwiqEP3B6nu36kfZB640pVKt4AaCdLVTKr+WuXOwwepilkEdej

+INWdG75d9sbdTH9BhQTpck6v/KvVOo8fpCpmEdSh+4NUd23j6vT49HjaFcvdTJuojyB

d0Ilvm13vw3ueQJCqmEVQh+4PUt2xz1em123r1HcT3M20geoI0hWdtJpd8bcqeQZBqmI

WQR26P0h1rzbWr/dNy91MP0ZtBOmSTqjza/7nLjyFIFUxi6AO3R+kuk9bH2N+uAS5m+m

HqIwgXdQ3b5tdt7x5EkGqYhZBHbo/SHWPNi5Hn98acDfTj1AXQbqqL8v8yrXNswhSFbM

I6tD9Qaq7s3Ep+ssFyN1MP0BVBOm6/v622bULm6cRpCpmEdSh+4NUd2Zj2/riN2nczTR

GTQTpwv62ml3zV8z2eB5BqmIWQR26P0h1V076GPMDdzMNURFBurLtIr/6YuZM1jGLoA7

dH6S6HxvXn1P2KXczjVAPQbq2+Y8sl8AzCVIVswjq0P1BqnuxsWCdeu1xN9MA1RCkizu

u8SVqmecSpCpmEdSh+4NU9+Ef3xNwN9PJqIUgXdxRha9RyDyZIFUxi6AO3R+kugMbe9X

4yuNuphNRCUG6tiUXM2eyjlkEdej+INXN29ipfvQrNO5mOgl1EKRLO6rtBX7FbI+nE6Q

qZhHUofuDVDfuN3+1+dTdbJkrm66BIgjSlS26mDmTdcwiqEP3B6lu2cYq9W/vaLmb6Vu
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UQJAubNXFzJmsYxZBHbo/SHW7Ntaof7/ouJvpGxRAkK7r49vKK30Yz1MKUhWzCOrQ/UG

qW3W+/wtNG/e8yd2sEy9/kC5r3cXMmaxjFkEduj9IdZN+/WPMj9zN9He8+EG6qoUXM2e

yjlkEdej+INUNOsvHmB+5m+lveOmDdFEfC3mxcuVZBamKWQR16P4g1c3ZWJrOccFxN9M

2XvggXdPSi5kzWccsgjp0f5Dqtpz5Y8wP3M20hZc9SFd01C3LFSrPK0hVzCKoQ/cHqW7

Jxq501l+ccTfTZ7zoQbqgj4vZWr9itsczC1IVswjq0P1Bqpux8XbZ+VeiU3ezBS97OhN

e8iBdz8faXbFCeWpBqmIWQR26P0h1I7ZWpEu8VbW1D25yN2vBCx6kqzkq3CXLk+cWpCp

mEdSh+4NUt2BrPbrYpebk3cwPNTvwagfpWo6Lds3S5MkFqYpZBHXo/iDV8jY3o4u+BXD

qR5ruZhV4rYN0JccFu+r7uTy9IFUxi6AO3R+kWtvz4+YbVhfegE5fzfxQ8/7xSgfpef1

5fnp8eG+Fh4fHx6fnP1ul9udzyyxbkzy/IFUxi6AO3R+kWtffP0a89KXm9A80d3zj7L7

xMgfp+bzsWjzUhpcd7W1F269v5AfWrUeeYJCqmEVQh+4PUq1p4yf/Axe/1gzeNNt5cDm

7Y7zIQXous58KPlu5FHmKQapiFkEduj9ItZyXn/y/uxat/Z7Z3stytuhHSPpHvMJBeib

DnwmOrf3hOk8ySFXMIqhD9wepVvKXj2M2XPSdgJ9eHR+e3M7uEK9ukJ7Hvy1mq//SI08

zSFXMIqhD9wep1nD6ThYXWnu+/lj1ew++eXZveGWD9Dz+ZTNb/yN1nmiQqphFUIfuD1J

dz58Xz0/TjeyDh8enp+fn3R1xn79k/9Q+/udw/+jtmfIIulm8okF6Hj/ezFZ/u2yP5xq

kKmYR1KH7g1TX8Y+/PrPt398k+Ndftz7NTVw19Te8ikF6Hj8ryFv5L1B4ukGqYhZBHbo

/SHUdbma6VbyKQXom84q8of8wmGccpCpmEdSh+4NUkiaYIEF6NpMfYm7slxp51kGqYhZ

BHbo/SCVpggkSpGd02n+EcoP/qQnPPEhVzCKoQ/cHqSRNMEGC9Ly+/lBzt5Td4gfkPP0

gVTGLoA7dH6SSNMEECdLz+7P7v+By+F8L7/4/M930/8k8/h1BqmIWQR26P0glaYIJEqS

a4wSDVMUsgjp0f5BK0gQTJEg1xwkGqYpZBHXo/iCVpAkmSJBqjhMMUhWzCOrQ/UEqSRN

MkCDVHCcYpCpmEdSh+4NUkiaYIEGqOU4wSFXMIqhD9wepJE0wQYJUc5xgkKqYRVCH7g9

SSZpgggSp5jjBIFUxi6AO3R+kkjTBBAlSzXGCQapiFkEduj9IJWmCCRKkmuMEg1TFLII

6dH+QStIEEyRINccJBqmKWQR16P4glaQJJkiQao4TDFIVswjq0P1BKkkTTJAg1RwnGKQ

qZhHUofuDVJImmCBBqjlOMEhVzCKoQ/cHqSRNMEGCVHOcYJCqmEVQh+4PUkmaYIIEqeY

4wSBVMYugDt0fpJI0wQQJUs1xgkGqYhZBHbo/SCVpggkSpJrjBINUxSyCOnR/kErSBBM

kSDXHCQapilkEdej+IJWkCSZIkGqOEwxSFbMI6tD9QSpJE0yQINUcJxikKmYR1KH7g1S

SJpggQao5TjBIVcwiqEP3B6kkTTBBglRznGCQqphFUIfuD1JJmmCCBKnmOMEgVTGLoA7

dH6SSNMEECVLNcYJBqmIWQR26P0glaYIJEqSa4wSDVMUsgjp0f5BK0gQTJEg1xwkGqYp

ZBHXo/iCVpAkmSJBqjhMMUhWzCOrQ/UEqSRNMkCDVHCcYpCpmEdSh+4NUkiaYIEGqOU4

wSFXMIqhD9wepJE0wQYJUc5xgkKqYRVCH7g9SSZpgggSp5jjBIFUxi6AO3R+kkjTBBAl

SzXGCQapiFkEduj9IJWmCCRKkmuMEg1TFLII6dH+QStIEEyRINccJBqmKWQR16P4glaQ

JJkiQao4TDFIVswjq0P1BKkkTTJAg1RwnGKQqZhHUofuDVJImmCBBqjlOMEhVzCKoQ/c

HqSRNMEGCVHOcYJCqmEVQh+4PUkmaYIIEqeY4wSBVMYugDt0fpJI0wQQJUs1xgkGqYhZ

BHbo/SCVpggkSpJrjBINUxSyCOnR/kErSBBMkSDXHCQapilkEdej+IJWkCSZIkGqOEwx

SFbMI6tD9QSpJE0yQINUcJxikKmYR1KH7g1SSJpggQao5TjBIVcwiqEP3B6kkTTBBglR

znGCQqphFUIfuD1JJmmCCBKnmOMEgVTGLoA7dH6SSNMEECVLNcYJBqmIWQR26P0glaYI

JEqSa4wSDVMUsgjp0f5BK0gQTJEg1xwkGqYpZBHXo/iCVpAkmSJBqjhMMUhWzCOrQ/UE

qSRNMkCDVHCcYpCpmEdSh+4NUkiaYIEGqOU4wSFXMIqhD9wepJE0wQYJUc5xgkKqYRVC

H7g9SSZpgggSp5jjBIFUxi6AO3R+kkjTBBAlSzXGCQapiFkEduj9IJWmCCRKkmuMEg1T

FLII6dH+QStIEEyRINccJBqmKWQR16P4glaQJJkiQao4TDFIVswjq0P1BKkkTTJAg1Rw

nGKQqZhHUofuDVJImmCBBqjlOMEhVzCKoQ/cHqSRNMEGCVHOcYJCqmEVQh+4PUkmaYII
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EqeY4wSBVMYugDt0fpJI0wQQJUs1xgkGqYhZBHbo/SCVpggkSpJrjBINUxSyCOnR/kEr

SBBMkSDXHCQapilkEdej+IJWkCSZIkGqOEwxSFbMI6tD9QSpJE0yQINUcJxikKmYR1KH

7g1SSJpggQao5TjBIVcwiqEP3B6kkTTBBglRznGCQqphFUIfuD1JJmmCCBKnmOMEgVTG

LoA7dH6SSNMEECVLNcYJBqmIWQR26P0glaYIJEqSa4wSDVMUsgjp0f5BK0gQTJEg1xwk

GqYpZBHXo/iCVpAkmSJBqjhMMUhWzCOrQ/UEqSRNMkCDVHCcYpCpmEdSh+4NUkiaYIEG

qOU4wSFXMIqhD9wepJE0wQYJUc5xgkKqYRVCH7g9SSZpgggSp5jjBIFUxi6AO3R+kkjT

BBAlSzXGCQapiFkEduj9IJWmCCRKkmuMEg1TFLII6dH+QStIEEyRINccJBqmKWQR16P4

glaQJJkiQao4TDFIVswjq0P1BKkkTTJAg1RwnGKQqZhHUofuDVJImmCBBqjlOMEhVzCK

oQ/cHqSRNMEGCVHOcYJCqmEVQh+4PUkmaYIIEqeY4wSBVMYugDt0fpJI0wQQJUs1xgkG

qYhZBHbo/SCVpggkSpJrjBINUxSyCOnR/kErSBBMkSDXHCQapilkEdej+IJWkCSZIkGq

OEwxSFbMI6tD9QSpJE0yQINUcJxikKmYR1KH7g1SSJpggQao5TjBIVcwiqEP3B6kkTTB

BglRznGCQqphFUIfuD1JJmmCCBKnmOMEgVTGLoA7dH6SSNMEECVLNcYJBqmIWQR26P0g

laYIJEqSa4wSDVMUsgjp0f5BK0gQTJEg1xwkGqYpZBHXo/iCVpAkmSJBqjhMMUhWzCOr

Q/UEqSRNMkCDVHCcYpCpmEdSh+4NUkiaYIEGqOU4wSFXMIqhD9wepJE0wQYJUc5xgkKq

YRVCH7g9SSZpgggSp5jjBIFUxi6AO3R+kkjTBBAlSzXGCQapiFkEduj9IJWmCCRKkmuM

Eg1TFLII6dH+QStIEEyRINccJBqmKWQR16P4glaQJJkiQao4TDFIVswjq0P1BKkkTTJA

g1RwnGKQqZhHUofuDVJImmCBBqjlOMEhVzCKoQ/cHqSRNMEGCVHOcYJCqmEVQh+4PUkm

aYIIEqeY4wSBVMYugDt0fpJI0wQQJUs1xgkGqYhZBHbo/SCVpggkSpJrjBINUxSyCOnR

/kErSBBMkSDXHCQapilkEdej+IJWkCSZIkGqOEwxSFbMI6tD9kqT1MKlVzCKoQ/dLktb

DpFYxi6AO3S9JWg+TWsUsgjp0vyRpPUxqFbMI6tD9kqT1MKlVzCKQJP0Eq4TLhPSr7Ch

JkqRVuJlJkiStws1MkiRpFW5mkiRJq3AzkyRJWoWbmSRJ0irczCRJklbhZiZJkrQKNzN

JkqRVuJlJkiStws1MkiRpFW5mkiRJq3AzkyRJWoWbmSRJ0irczCRJklbhZiZJkrQKNzN

JkqRVuJlJkiStws1MkiRpFW5mkiRJq3AzkyRJWoWbmSRJ0irczCRJklbhZiZJkrQKNzN

JkqRVuJlJkiStws1MkiRpFW5mkiRJq3AzkyRJWoWbmSRJ0irczCRJklbhZiZJkrQKNzN

JkqRVuJlJkiStws1MkiRpFW5mkiRJq3AzkyRJWoWbmSRJ0irczCRJklbhZiZJkrQKNzN

JkqRVuJlJkiStws1MkiRpDf/73/8BFrWdG/8VnMAAAAAASUVORK5CYII=)

"""

X = data_clean.drop('Outcome', axis=1)

y = data_clean['Outcome']

"""#Metode 90 10

#Berdasarkan Jurnal Analysis and Prediction Of Pima Indian Diabetes

Dataset Using SDKNN Classifier Technique
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yang dikutip dari :

https://iopscience.iop.org/article/10.1088/1757-899X/1070/1/012059/m

eta

"Our concept is implemented on Pima Indian Diabetes Dataset (PIDD). The

analysis on Pima Indian Diabetes Dataset (PIDD) is carried out by

splitting dataset in to 90% training data and 10% testing data. We

have found that, in our proposed technique, average classification

accuracy gives result 83.2%, a great improvement as compared to

other conventional technique."

Untuk tahap train test split, saya akan membagi data train menjadi 90%

dan data test menjadi 10% karena dapat menghasilkan akurasi yang

lebih baik

#Berdasarkan A Novel Diabetes Healthcare Disease Prediction Framework

Using Machine Learning Techniques

yang dikutip dari :

https://downloads.hindawi.com/journals/jhe/2022/1684017.pdf

Foremost using

a function like the model selection train test split, the data set

is divided into the training and testing data sets. Due to the

limited data set source, about 90%, of the data set, is used for

training purposes and the remaining 10% is used for testing

by selecting the data randomly.

Alasan saya membagi data train dan test menjadi 90% dan 10% adalah

karena terbatasnya jumlah data untuk di training

![xytraintest.png](data:image/png;base64,iVBORw0KGgoAAAANSUhEUgAAAzMAAA

HMCAIAAABukmEEAAAAAXNSR0IArs4c6QAAAARnQU1BAACxjwv8YQUAAAAJcEhZcwAADs
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MAAA7DAcdvqGQAABmPSURBVHhe7d09dtrM2wdgeNcCT5HzrACvAKdJlTYdlHaTLqW7NK

Y0XdpUaWJWYK8gJ8UDe+GVRiMQH/bf39xY13VOTsQgJDCD9JuRNOoul8sOAAAB/F/+Hw

CAQ5PMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAA

CikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAK

KQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAop

DMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikM

wAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzA

AAopDMAACikMwAAKKQzAAAopDMAACikMwAAKLoLpfLPEk7dLvdPAVAMHbK6DMDAIhCMg

MAiEIyAwCIQjIDAIjCFQCts3UFgAoAPIEtyUvxl2SLPjMAgCgkMwCAKCQzAIAoJDMAgC

gkMwCAKCQzAIAoJDMAgCgkMwCAKCQzAA5sNu6ujWe5FFpJMgMeaDE56Z5MFvkRvIwylZ

12rpe1687p/05ns7H8xnslmcGBFXFnW2vjj+zXOsVXfjodXM6vhrmg0xlezS8H09P7Ks

JicjHNk/DuSGZwYGc3y+X1qNMZ5U6DYq90e96PmE96xVu9OevlR69g9v38tnP787do1h

qL3z9vO4PPHzdrVe/j50FZEWa52VJ2j5WpPU1Piol+UVGmp6s2TP1cYd2Ttiqsf0s599

cHTss583Tj17ZeVMSfIO0gmUEA/Q+DPFXmnx+XxW7p/HvrDtbMfnWui4wqmrXI/O9tp/

PvP9txv/fPv53O7d+y2VK2WlLR2U3RaCkm/smFZVOmbCgUWar/91tq1RTF04sqUM3G/Z

+f56ml0znvj2flXGXuP+//+pTnLJJdnq5/bY1F5ZeVpfDGJDMIJ+2WkqqVX/Uc7HQPrN

v067KkeCKVpN1RKqn3MM0Zc9kdc27MWxXmOdOTjWdXb6NxEvd6KQ+3mPz68HU4/Fp2GW

6n0sZ7Kd3zp+AdW/8wGmbfzzuXX6tjocOrKqwVVeNimnviemffyrz2+2MKdvVx07It1J

z+819Rg1IHXhnYCmWMq0rhrUlmEM1sfDrtdEaf+nUr/6Lzo2jEb3UPrNv0s3H//N90KD

T3JPzofEn7lenpl/KV5Uk7qSNhMflS7MTKfoS6c6Fc3r45myuqZi3SYZoz2fc2in1hfR

L3/PJDnvERFr//fij3pOlA1vRXM5rtfMA7/xQcm9RbvBuAFv/96XQGH/r54T3SnDtSV1

yt2SP9P9UnFSSveuwe7iKZQRC5rd7tFrms2D1cDfPhm8Hlj3r/sLdNX+6a8j5s+GlUFp

Xng1UZJu1ZVj0NjfPEyjlzyb45d/shho3jSnd1LRRFKR/1zs7Wp3M/0Oz730/VW9uJZr

sfsCzUvfEu1GeUbX55+88+26uss7d/5/lRrQxjG6W7B0zvsNkogEOQzCCIZmO9caHatp

02fblvy7u2MsPs3wU191LpqGPZLbdXOef+fogNu28j5cgqK+30Xy0aRyP3dm7Nfk1zzM

pBq7GDvPMD6t54B3rlaZW3G32eZR/pbW4sVHIa33tBZpnWp6erly8mk2Kyive5/7eIea

NPD2krVK9aLWs2dpScw8hbNVojf/G1XMphlX1jGzkjq/rM0vHHUvlw33ypPFk9mY/7bU

5X86XJoiwveN+czbK1uvSut1FJzzbe9ENcX27OX66puYjdD3j/e+D15S+klkufaP0Flz

a/19Vzg8vLol5UT5c1JBWt6nC2rjarwqqo+XDvdLXWxjt5q+qVV1fLpbSYStA6+ddfy6

UcVrl3WO9S1srdRLO82m3Ue4zrUXou/7epXOJ6vvXerFFWvKqwd840sSotVntZF6ayfW

8jz1Mqnt7zju625wOkNWyuYMvePwVvp/jrN+VSHi//BWu5lBZTCVon//pruZTDSQmjtg

pDpRSPSs3UUSWSJM/cKElG16uS4oXNhayma4PRaP+cxWIbM5cFzWXuexvNd7HxKe637z

M2F7Wx6qxe/M574A3lv3wtl/J4+S9Yy6W0WLf4l6sD7dDtdvNUogIcv9lk0j9bnZOzmJ

x8/+fmnhPVjs+7/4BHyZbkpfhLssUVAHDcZuPT88bp/YvfP/990NnOR+Pdf0CAJn1mra

N99u7Mxo0rLQeX83d3leK7/4BHyZbkpfhLskUyax1bAeD5bEleir8kWxzNBACIQjIDAI

hCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIwt2Z2mXrNiAABG

TX3Gb6zFpELAM4CjbXbSaZAQBEIZkBAEQhmbWIExcAjoLNdZu5AqB1tk5fUAGAJ7AleS

n+kmzRZwYAEIVkBgAQhWQGABCFZAYAEIVkBgAQhWQGABCFZAYAEIVkBgAQhWQGABCFZA

YAEIVkBgAQhWQGABCFZAYAEIVkBgAQhWQGABCFZAYAEIVkBgAQhWQGABCFZAYAEIVkBg

AQhWQGABCFZAYAEIVkBgAQhWQGABCFZAYAEIVkBgAQhWQGABCFZAYAEIVkBgAQhWQGAB

96



CFZAYAEIVkBgAQhWQGABCFZAYAEIVkBgAQhWQGABCFZAYAEIVkBgAQhWQGABCFZAYAEI

VkBgAQhWQGABCFZAY81Wx80u12T8az/BiA55LM4E0tJmWYuctGxpmNc+mGk8kiP39ws1

/T2+K/2+lFnPcEcOQkM3hTvbOb5XI+vx4NBrmkMricL5fLq2F+WBpeFSXFnPnhYHR5Xc

xzc9bLBQc3/DQqP8Rg9C3OewI4cpIZvL1eb3h1czO/bISzf//ZH25yaRHcbq7Oho8IQI

vJ+NV7sopPUYTHm408CcBzSGZwKL2zm1WHWGd6uu8w5WJycjpNseyxvVKz7+d/8iQAx0

MygwMaXq07zm7Pv2xls9m4f37bGV0//gDmYnIxzZMAHBPJDA6qd/bjjmw2G1fdZY8/Vr

iYfCkSHQBHSDKDA2se1Fxls+ow5hO6yxaz8UnZ0wbAUZLM4PCGV5vZLB3GfHx3WRHnTv

qnaSSL0u15f3ekjcVsUg5CVg3PsUjT5Yhkjb66NEdjaI+T4tnZ5mHW2qLMgXsG8qhWUh

dXM1XLGt+xJIjFWH0c0JKWyV98LZdycOuLAZLRdS5/vPrUtWogjtr8+jKNcVEpFr+5wj

xzfm390uJF+TWbCysH81gP+9F4rlleFq8H/Vh5xicjkPx11nLpe7Gqt1sV/zXkNdVyKS

2mzwxiaF4MUOwOvr7sSBSLyZeLn38aBzl/jS8+FLucOq8NPn/s1ZccFGv/kQ+i9ob1aX

C359/XvQez8ZeLP53dQ6blWv7crst/F/N9KAdhK8wv875u+ks3BNEZq48Dkswgit7Zt7

pXa/c6zWfqnd0UVt1pnWnnUzqFrYhe1Zhk5YPFf3sG2uj982+eWitHYyuWttMfltayKr

79+ffTzU09CFvv7FMu//OfI5o8h7H6eN8kM4iiHOpi1d/04tls0+jTnj1O7+Pndf/Zjg

cHqv6HKv4NPm92/NXlt3/n6X94EmP18c5JZhBDGupidD1fdWu9cjbbJ906an3/p3SCf3

mN6B3qqAVvx1h9vHuSGUSQzvAaXV8Ne40Bzg6QzSr5As4vX359+vFj9xx+OBRj9dECkh

kcXBq8bLAaJOOg2SwNcdE//fnh23x5c1MmxfwEHFhZN9MlKvC+SWZwYLm7rDmm7KGyWR

ERy/HQRtfL1Yn78FzjajC7huYoYbPm03cOH2asPlpEMoND2uouWzlENqsPFO29OgCe6m

p9TXA5JMt8uWxW92H9dPnMnZdClpf9prFXqgWtRxkrWzQ5kvVPz3N0K9JeP0/fTuvfT2

p3nE87n/MwLteXg9vi2dP+VvpKZ1d2+40cWMnlq5UUj4tH67A4Pe0bl5YXIZnB4eTusn

r0sA1vn83mf6udjFEteGHNO5DtUda89SB6j2WsPt4byQwOo2xxp1tjXt113HAjm2037B

/g9ufvqq+gaOs/5sXrIJh6CTauhFtMGkd/6ih3B6NjsDb8uicGVWa/it/B00d0NVYf74

1kBm+tOoOlX41Gcd+mfNGMPmU4G88WD9jw52HJ0kvKE2D6Fx+qfoLF7Ht9/vS+xn2971

y9ML3ypo6HqfBL52MdJBflDjUpd7br9zX7/XO9ksbbXdxRTjuUAymnie26l4LZCx5BN1

YfRy/1xdIi+Yuv5VLeynZTvLJzL8nGiTnb1qfY3K28fWWee1Qdcdl/MGlnWfPVzTUHo8

t8rKZ4bSqrF5VK0jybdu7FmZSr2PdpHvIxCCx/j7Vceq/ds8QKZZ158L1U9y6hsqpkD1

rY/K47v2Z3rOiu9T9u5VuqV67kUlpMJWid/Ouv5VKAx8hbkFouvd9ugEklD48zdyWjwg

PDUT77bFC2M1b325fMCMXRTADexM4RzfIQ94vfvv8u+SwCY/URnWQGwBupT2acXpRXma

Rgtv/Ur5dmrD6Oh2QGwFupu83SZSNvFsyM1ccxkcwAeDvDPMTE9LQcze/po2U8hrH6OC

aSGQBvaD08y5P7sIzVx7uWrwSgNfIXX8ulAI+RtyC1XPpA+aLIx1/JuLoIMqsvklxdZl

nYt9Tt11Wv3ChtXG+5ubT1ZZjX6/mbxc3lbJQ/TH5lLZfSYipB6+Rffy2XAjxG3oLUcu

lDpSzzlCEm3uFYfflVtVxKi3WLf7k60A7dbjdPJSoA8ATP25LMxt2LD/N046TWs01mi/

PMAHhTi8nF9I1Gy4DjI5kB8JbecBgzOEKOZraOnnPg+Z6+JSkHff37bXllaLGKbTJb9J

kB8KrK2yJ1uyfjNO7/5Mt5561uyATHSJ9Z62ifAc/3iC3JbNw9bYwcNrrWX9Zkm8wWfW

YAvKbh13rAijQ6hVgG99Jn1jraZ8Dz2ZK8FH9JtugzAwCIQjIDAIhCMgMAiEIyAwCIQj

IDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMg

MAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAw

CIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAI

hCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiE

IyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQj
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IDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMg

MAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAw

CIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAI

hCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiE

IyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQj

IDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMg

MAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAw

CIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAI

hCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiE

IyAwCIQjIDAIhCMgMAiEIyAwCIortcLvMk7dDtdvMUACHZNbeZPjMAiEUTus0kMwCAKC

QzAIAoJDMAiMV5Zm3mCoDW2Tp9QQUAnsCW5KX4S7JFnxkAQBSSGQBAFJIZAEAUkhkAQB

SSGQBAFJIZAEAUkhkAQBSSGQBAFJIZAEAUkhkAQBSSGQBAFJIZAEAUkhkAQBSSGQBAFJ

IZAEAUkhkAQBSSGQBAFJIZAEAUkhkAQBSSGRzSYnLSvdt4lmcrzca5dMPJZJGfB+AdkM

zgkHpnN8vlfH49GgxySWVwOV8ul1fD/LA0vCpKijnzw8Ho8rqY5+aslwsAeAckMzi4Xm

94dXMzv2yEs3//2R+4cmkR3G6uzoaPCGWLyfgNetfeZi0A75hkBkH0zm5WHWKd6em+w5

SLycnpNMWyx/aUzb6f/8mTr+ht1gJ7aHvwbkhmEMfwat1xdnv+ZWsXMBv3z287o+vHH8

BcTC6mefIVvc1aYB9tD94PyQwi6Z39uCObzcZVd9nGuWcPsph8KRLda3ubtcA+2h68J5

IZxNI8qLnKZtVhzCd0ly1m45Oyp+11vc1aYD9tD94XyQzCGV5tZrN0GPPx3WVFnDvpn0

7rncnteX//SBuL2WR8sh684+RkPJntnkqzKGbKM6TnF5NJGtPjoWuB16DtwTu0pGXyF1

/LpUSzvhggGV3n8serT12rBuLYksbrGKTxN+qHaeatudO7GeW55tfVEjfe071r4R1KX/

daLn2wzfpdatanjep/Z+UvKl196H/TVi0samxzWJpBHnFmy7yYKc+Qnp9fXqYVP3QtT5

YXV8ultJhK0Dr511/LpcSzvhjgebuAezJTuf/bKV7tFFc7xLSEzfnKmSSzVktf91oufY

T/UcGrpx9Sn+6te0fQ9kiLXcultJijmRBU7+xbvRPZvU7zJaRrCkbftk9dG37K0Wx6kV

c6/3tbvIe/8/SgMvy63q3CU2wME7OrrHWDyx/PG0l5Nu6f/vn842Y19l85dGC11tvz/u

oeG+nU/sHl1zxXb3j/W4PXJZlBUOXeYnViyytks9mv8jqz6Wk+LWytyGuVzTA2vRg3Tj

/rffz8IU/CE9UB//b8e/NGZKWyeu42Gx5H24PjJJlBSOlCsNH1fHXI56Wz2eK/NDDTne

fwlPIlB/0P1e5zetrvnhTxLL2N3tnZo8fvgE1lx3CamP7ajGYpmH16Xg3T9uBISWYQUL

oac3R9Nez11gOcvWw2S90ED9N4DymeVfksF8Bz1H1Tq/6r5CWCmbYHx0oyg2jS4GWD1S

AZr5bNku2+iv3KG6+vL13Lu7DVWTrwdL2Pn6tYtD6imU77em4w0/bgaElmEEvuLmuOKf

uq2Wyzr6JptnmHwN7ZVRHPyvEHcsH+e3vC4+wc0Vz8/nlbno6fHjybtgdHRzKDQLa6y1

ZeIZutToO+Y4GLyUXnnyodzsarXVRvWOSz1cgDtz9/i2Y82+YRzRTMPn981rn/TdoeHB

vJDMLI3WV7Bwp4+Wy2imbFAvvdk+a4/4vZ5KR//u/6cNJmv0NveJV7OeAl1N1m5RHNFw

tm2h4cK8kMQljMxuUlY+ms/1y0ZSOb9R/fmK93MuWNZtKLN8YFuD0/rW+r1O32T8u7QT

UPJ233O1SnTO/Zge6sBR6gjlHT07J18szRMjJtD45VvkKF1shffC2Xcjjz9bDk9w8wXs

yX56oMykE18nP3aYy1njTXsf1cViw6z1DK6y3Xlx7nIdI33+t9a+Edyt9zLZc+3boC3X

s15R6rV+Y6V/6g8tT+6l1p1NCyhm9V2OqljcK71/Jc1WJXciktphK0Tv7113IpB7K/Yb

6za7pnD/OQvcM6+63SVUP57Hrxe+4peD0q3lAKkPVse288eP9aeGeqr3ollz5HbgE8Np

jt/jyav4k7fjqR2h55ebVcSoupBK2Tf/21XArwGHkLUsulz5Kyz+ODWeGo2x7VIldyKS

3WLf7l6kA7dLvdPJWoAMATvMKWZDbuXnyYNweMaQXbZLa4AgCAwyvHl33J0TLgWElmAB

zcSw9jBkfL0czW0XMOPN8Lb0kWk5P+32/1jSxbxTaZLfrMAHh7s/FJkUlO0jj8i8mX88
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6L3ZAJjps+s9bRPgOe77lbkmpo5ZXRdSv7y0q2yWzRZwbAmxt+rW9QmYagaGssg136zF

pH+wx4PluSl+IvyRZ9ZgAAUUhmAABRSGYAAFFIZgAAUUhmAABRSGYAAFFIZgAAUUhmAA

BRSGYAAFFIZgAAUUhmAABRSGYAAFFIZgAAUUhmAABRSGYAAFFIZgAAUUhmAABRSGYAAF

FIZgAAUUhmAABRSGYAAFF0l8tlnqQdut1ungIgGDtl9JkBAEQhmQEARCGZAQBEIZkBAE

ThCgAAnmJ1OZH9CLwgyQwAIApHMwEAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzA

AAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAA

CikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAK

KQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAop

DMAACikMwAAKKQzAAAopDMAACikMwAAGLodP4fSJaSB2q93ToAAAAASUVORK5CYII=)

"""

#test size 10% and train size 90%

#Random state = Mengontrol pengacakan yang diterapkan ke data sebelum

menerapkan pemisahan agar hasil yang didapatkan tetap sama

from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test = train_test_split(X,y, test_size=0.1,

random_state=0) #split test 10% dan train sisa dari test yaitu 90%

"""#Decision Tree"""

from sklearn.tree import DecisionTreeClassifier

dtree = DecisionTreeClassifier(random_state=0) #Mengontrol keacakan

estimator agar hasil yang didapatkan selalu tetap

dtree.fit(X_train, y_train)

from sklearn.metrics import confusion_matrix

"""#Berdasarkan Jurnal Machine learning models for non-invasive glucose

measurement: towards diabetes management in smart healthcare

yang dikutip dari :

https://link.springer.com/article/10.1007/s12553-022-00690-7
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**Precision:** Precision is measurement of how many positive

predictions are made for actual positive values.

**Recall/true positive rate/sensitivity:** Recall is measurement of

correct positive predictions from all positive predictions made

**F-1 Score:** F-1 Measure is a combination of precision and recall

#Penjelasan

**Precision:** Tedapat 76% pasien yang **sebenarnya** terkena diabetes

dibandingkan dengan keseluruhan pasien yang **diprediksi** terkena

diabetes.

**Recall :** Terdapat 87% pasien yang **diprediksi** terkena diabetes

dibandingkan dengan keseluruhan pasien yang **sebenarnya** terkena

diabetes.

**F-1 Score :** jika F1-Score punya skor yang baik mengindikasikan

bahwa model klasifikasi punya precision dan recall yang baik

#Berdasarkan jurnal The advantages of the Matthews correlation

coefficient (MCC) over F1 score and accuracy in binary

classification evaluation

"Checking only F1, one would read a good value (0.66 in

the [0, 1] interval)."

nilai F1-Score bisa diilang bagus jika value F1 berada diantara 0,66

hingga 1

#Alasan menggunakan Precision Recall
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yang dikutip dari : Jurnal The relationship between Recall and

Precision

https://asistdl.onlinelibrary.wiley.com/doi/abs/10.1002/(SICI)1097-4571

(199401)45:1%3C12::AID-ASI2%3E3.0.CO;2-L

"Recall and Precision and, in particular, Recall-Precision plots, have

been used for many years to characterize document retrieval

performance."

Alasan saya menggunakan Recall dan precision adalah untuk melihat

kinerja model

#Berdasarkan Jurnal Diagnose Diabetic Mellitus Illness Based on IoT

Smart Architecture

yang dikutip dari : https://www.hindawi.com/journals/wcmc/2022/7268571/

"for the classification considering the evaluative measures like

accuracy, precision, recall, and F1-score on PIDD and

claimed to have achieved comparatively enhanced results

on binary classifications"

Alasan kedua saya menggunakan precision recall adalah karena precision

recall lebih cocok digunakan untuk binary classifications

"""

y_pred = dtree.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,

recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))
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"""#Berdasarkan Jurnal Diabetes Mellitus Prediction using

Classification Techniques

Yang dikutip dari :

https://www.researchgate.net/profile/Anny-Leema/publication/34407266

7_Diabetes_Mellitus_Prediction_using_Classification_Techniques/links

/5f50f16da6fdcc9879c511e9/Diabetes-Mellitus-Prediction-using-Classif

ication-Techniques.pdf

"Confusion matrix is used to visualize the performance of the

algorithms which cross tabulates the observed and predicted

classes with associated statistics, evaluation metrics like

sensitivity, specificity, precision and accuracy are used to

evaluate the performance of the method. Factors like True

Positive (TP), True Negative (TN), False Positive (FP) and

False Negative (FN) are used"

Alasan saya menggunakan confusion matrix sebagai visualisasi data

adalah untuk memvisualisasikan performa dari sebuah algoritma

klasifikasi

![format confusion

matrix.png](data:image/png;base64,iVBORw0KGgoAAAANSUhEUgAAAOoAAACNCA

IAAAA2B3H7AAAAAXNSR0IArs4c6QAAAARnQU1BAACxjwv8YQUAAAAJcEhZcwAADsMAAA

7DAcdvqGQAABCoSURBVHhe7Z1teeTGEoUvhWAIBXMwhGAwhWWwDMIgCIxgCSyBMAiH3H

d12sc1pZlJ4im1JG+9P+ap/lCp+/RRS7PW2v/7u2lOS9u3OTFt3+bEtH2bE/Nu3/81zR

kYfl24sO+ImiJa0nLavvNoSctp+86jJS2n7TuPlrSctu88TiTp9+/fX15efvnll1E+Ko

ez77dv3zj1HUa/EzJ/8FLsKl+/fh2droF9f/vtN7qN8lFJI3wv7DV07Mt1/9dff6nIMJ

6fnxX/+eefT09Pis/ILpL+8ccfUUNAWxS+b1+gw14e+PekEe5v3yRrkv719dXOPh27SK

q7WdRQ/P777yO6Qdu3gLX02Bfpf/31Vxbmy5cvdCDmE2R9P37EK4GYJzkq2b+5M47auX

D2EU3kln2FdmIpg4xs1aNhZV+aLCCHjNplQ5H+6fA5xBHCCezLI4SURUS0o5UijqTGfk

1FegJLpccPlmGXLXwXSdf25aF2RIsy2A5ZEEQPu1Ym2hc9EY1uxOwdzoZf0VOHk4r+nE

5Nc0iSnsC+oCVJ1zo19iu4iPSskCoBx9P0j7fOLeC8I5qI70WR0bZY2W6WMvZftC+VUU

Mrb08DDqa/s80hzgXeC6lhLxjGLftaaEHNVftqGRJsFeo2E847oolIK2uIydZff7Egj2

F6NrhqX47CviSJmitzIrp8ApxxRAuf077rDLuwi6TSKioQVcKXMi63ozu7L9CTGnqSSl
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8elFmte5EG8F7YfWSCYTxuX2LUV71gqUY0EYYxooms7Ruhns1Y4iRVk30FPXk80DOD+i

clJwubRnhu+7KRKEZlirKvvsbFpwUknqyyYBgjmoi0umVfqwRJ1WhfKl0PPgof2/2Ap5

1tDh6hOJZ9+YrAMHicSnsndzrq07cEuqEmvuQoSc+aSXR6Kg/1+PjWWm7NLpJKw2iyiP

2H8/RPB2gLNEk0PyfQTWLySb1iLQRJ2DhgvVJbw9lHtHAg+2IyxmB8WcuaIhoRQdGRSu

3B0lTfi9GUWK0s0mSJDWcf0Sx+aBRYb42YG1kAI6IVAZKiTxSfo9DWNXjU//IAHEgN9X

SQ12fCeUe0cCD7fj5a0nLavvNoSctp+86jJS2n7TuPlrSctu88WtJy2r7zaEnLafvOoy

Utp+07j5a0nLbvPFrScn4i+35dXpja60ducBZJ7wsVf2i8O9vaN/6AN/6kEaSC2UIOvR

U1Cp/RvklD8fT0xExHjw+xFiqunU66xXp9AEYyooVi+wIe0ssfKLL+mThNMArVvLy8HE

RlUSVpQq/ayLJWm0q1Pg7effB62I4kab19hd7qwMF6h8agy0bSIDpn/Bnsi4Bktozsmu

hMTckLNCQh20Zr9DhJ0q3s+/z8LD+lN/d+mDdIg1h6swnJ9OKY4BDtMRFtMByi/QZIrj

V7Xf7jgMHE1OulM1p1+xOc7scJlvnGIhl0yaUXrB6BbCMqBQHJHGWUhq7xS2F8xm6oar

UJdKlHofQOGh0Ex1KjbOqsw4VqNBgXby1oFWQe0cKG9uVTr4cqFswWFDNV66KebsKX8j

0Q0CSbAodgX+pRlphW1ZOHbsqmolyuoq8lFYEMHM4nMa00kZCiLhvneQSfvRZUIrO1Ai

biMWMazYVYqvq5AkFkKVrpo/5JKIjJkV2nU2cvR3z9n5yciODOglYRxwkXgx5RBbas3G

AFmY+nhGpxn0OXuFm6SUUfRR+JBQjnYaubtBMc4lZgSIg7CotlfQpyar2BFeIoxqbiI8

SzF6J5yYi+3lCPIrMgjt6SNXXxo4CnTE9rlYQittqQhFXRecBrfWtBC4njhItBj6iCuO

NKQXkOXSwNlWuQFa0J3G2tF1CpZQPXEFtlIINbIeWxQVWfiEb/MOQZUSmaFyPEHAR8Io

VuI2rypQh6rJKYLAGdidXZJKHcX6yFjRsB9d5N6LYmDuZxSDiihYtBj6iCaF/fcbAOul

gaaqIoEdYDgTRzYkS34lSSnITK5mGvVY6tgpzSnW4ehg5UXMtGaTUvjz+iJj9ogWYXJ4

t6MrFqQEeNwjLs2KoMfI7y25OYNgJ2AS9N6rYFcZxwMegRVRDtC8wQ36Aas7U0nFF3QO

O7Hv3pySH0IZXXg3ptNipG3dcqp1UB6c5ZyOBdQQfGGy6k4sdIZ69C84oOM2qKg9fsvE

EKOiCjxU9CpeRrYYGlYQdBQ68F0O3WglYRxwkXgx5RBcm+gAWRLEqDQamJW4W14PCkl0

hSRt3XKqdVEZwR3aPooMq4wcf1+zDrs5egeV0doZ67ovgYiBpdq/GQKE6MISVfCwtcD1

TKwaPq7oJWEccJF4Me0cPIqXFiQuJaGhWBSVLJBW2NqKTIMoBa1aRDJAo1tFJkhcDJca

E6oyY11P/I+AYdqLy6GIyZzQM4ta38COQcUSlMn8y3nKFWbbcsAQ7zjohc0gcQh6Lqk1

DooCZU5VPipP2bDO5m7ixoFSQf0UK9fWUpwRxG7Rt6YB2FxYLoS0+mKrEE81d9RFqwGM

SShkOIvTxaORXjMKKI6J5EFywPOelMa3L8hyHbiIpgIsuE3olTMyiMt2hlRtF26KM5Ap

ZFCirXQukRi3o6kEpNkFYTnddnp+bqglZB5hEt1Nv3cVDNjhTSMcl3fI4j6afhBPblul

87lUtZX3VPRNu3nBPYl7sP9z7uero38Ylx0358Ctq+5ZzAvnp48FMam/Hp9l1xHEk/DU

nSI9r309CSltP2nUdLWk7bdx4taTlt33m0pOW0fefRkpbT9p1HS1pO23ceLWk5bd95tK

TltH3n0ZKW0/adR0taTtt3Hi1pOW3febSk5bR959GSltP2nUdLWk7bdx4taTlt33m0pO

W0fefRkpbT9p1HS1pO23ceLWk5bd95tKTltH3n0ZKW0/adR0tazj37Ns3xGX5duLDviJ

oiWtJy2r7zaEnLafvOoyUtp+07j5a0nM9g3+/fv78sf/BilI9K27ecA9mXM97i/q/yxb

76heCjfFT2GuG31W+xTox+JyQN/r2wy6z8i7xHefn1kvrV8qN8Azocfxn2GiH2RUOUVD

EqrD8XoPiMJEl3tq/2iWhfkf6Swpq27x3SxZ8Ufn19tbNPR5L0oPYV2on9Zxrib/lN9q

VJ3dhaOGTULkul3xOcDp9DHOGOMIykMMLqb3mg/5e3vxXCJ8j6fvyIVwKxRa768x//Fc

4+ooXD2ZeH2hG9/SkR7nfIrYddbxvRvkiJrPpDRqyKs+FXhNbhpKI/p1PTHHaRdE1SGN

BEAiILVzitFJGRGvs1FekJKKnHDwT3WswkSXoI+yZG22JluxmVabL/on2pxOWKwbusPQ

1oTX9nm0Ocy44wjGRfkPLpjkSN/QouYuWosNbiHx/wtoDzjmjhvZAa5iARLS4mW3+xwI

Lc4HTbumpfjkJckrgVlDkR12ACnHFEu8Iwbtk3KgbUXLWv1E6wGavbTDjviBaOZV+I8u
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FLGZcL/c7uC/Skhp6k0mOZMqt1L3YfgEgKi/9q33WGXUiSvhdSwxzW9o1Qz2aMNYmT3M

m+gp48HuiZQf0x/WhbSMWt2UXSNVcVTnoKam7Zl1gLYSaLKRjGiBYObV/LB0nuaF8qXQ

8+Ch/b/aDvK4rn4BHuC8P49/b1HyBDNyupr3HxaQHvtn3Hjy2iySL2H85DO3ryFKFvDO

yyFP2cQDetRFwVehKThCUBHnyvnmU7OPuI9kMKr+cucdJ3WbohF77kKG0Q+F5iSnA6UM

9a3NpxtiZJuqd9OWNkvTUiImoCWuNgAlRjGfgcxyxHoa9r0Dd+m+ZAaqing7w+E847op

2IQoEVljUFfVQJKInIVGoPJiZAeWJkJ1ar/gVtOWI2nH1EC3va99PTkpbT9p1HS1pO23

ceLWk5bd95tKTltH3n0ZKW0/adR0taTtt3Hi1pOW3febSk5bR959GSlvMT2ffr8g7aXj

8fgrNIel+o+HP43dnWvvGnkfGHtyAVzBZy6EWzUfiM9k0aiqenJ2Y6enyItVBx7XTSLd

brAzCSES0U2xfwkF7vQJH1awY0wShU8/LychCVRZWkCb29JMtabSrV+jh6X2cUDkaStN

6+Qi/K4GC98GHQZSNpEJ0z/gz2RUAyW0Z2TXSmpuSdJJKQbaM1epwk6Vb2fX5+lp/Sy5

A/zBukQSy9FYVkestJcIj2mIg2GA7RfgMk15q9Lv8Xw2Bi6vWGFK26/Qm/YJWKZNAll9

5ZewSyjagUBCRzlFEausbv2fEZu6Gq1SbQpR6FYq8hoIPgWGqUTZ11uFCNBuPirQWtgs

wjWtjQvnzqpVLFgtmCYqZqXdTTTfhSvgcCmmRT4BDsSz3KEtOqevLQTdlUlMtV9LWkIp

CBw/kkppUmElLUZeM8j+Cz14JKZLZWwEQ8ZkyjuRBLVT9XIIgsRSt91D8JBTE5sut06u

zliO+qk5MTEdxZ0CriOOFi0COqwJaVG6wg8/GUUC3uc+gSN0s3qeij6COxAOE8bHWTdo

JD3AoMCXFHYbGsT0FOrTewQhzF2FR8hHj2QjQvGdHXG+pRZBbE0Vuypi5+FPCU6Wmtkl

DEVhuSsCo6D3itby1oIXGccDHoEVUQd1wpKM+hi6Whcg2yojWBu631Aiq1bOAaYqsMZH

ArpDw2qOoT0egfhjwjKkXzYoSYg4BPpNBtRE2+FEGPVRKTJaAzsTqbJJT7i7WwcSOg3r

sJ3dbEwTwOCUe0cDHoEVUQ7es7DtZBF0tDTRQlwnogkGZOjOhWnEqSk1DZPOy1yrFVkF

O6083D0IGKa9korebl8UfU5Act0OziZFFPJlYN6KhRWIYdW5WBz1F+exLTRsAu4KVJ3b

YgjhMuBj2iCqJ9gRniG1RjtpaGM+oOaHzXoz89OYQ+pPJ6UK/NRsWo+1rltCog3TkLGb

wr6MB4w4VU/Bjp7FVoXtFhRk1x8JqdN0hBB2S0+EmolHwtLLA07CBo6LUAut1a0CriOO

Fi0COqINkXsCCSRWkwKDVxq7AWHJ70EknKqPta5bQqgjOiexQdVBk3+Lh+H2Z99hI0r6

sj1HNXFB8DUaNrNR4SxYkxpORrYYHrgUo5eFTdXdAq4jjhYtAjehg5NU5MSFxLoyIwSS

q5oK0RlRRZBlCrmnSIRKGGVoqsEDg5LlRn1KSG+h8Z36ADlVcXgzGzeQCntpUfgZwjKo

Xpk/mWM9Sq7ZYlwGHeEZFL+gDiUFR9Egod1ISqfEqctH+Twd3MnQWtguQjWqi3rywlmM

OofUMPrKOwWBB96clUJZZg/qqPSAsWg1jScAixl0crp2IcRhQR3ZPoguUhJ51pTY7/MG

QbURFMZJnQO3FqBoXxFq3MKNoOfTRHwLJIQeVaKD1iUU8HUqkJ0mqi8/rs1Fxd0CrIPK

KFevs+DqrZkUI6JvmOz3Ek/TScwL5c92uncinrq+6JaPuWcwL7cvfh3sddT/cmPjFu2o

9PQdu3nBPYVw8PfkpjMz7dviuOI+mnIUl6RPt+GlrSctq+82hJy2n7zqMlLaftO4+WtJ

y27zxa0nLavvNoSctp+86jJS2n7TuPlrSctu88WtJy2r7zaEnLafvOoyUtp+07j5a0nL

bvPFrSctq+82hJy2n7zqMlLaftO4+WtJy27zxa0nLavvNoSctp+86jJS2n7TuPlrSctu

88WtJy2r7zaEnLuWffpjk+w68LvT00J6bt25yYtm9zYtq+zWn5++//A3Xnpu/lu9g3AA

AAAElFTkSuQmCC)

#Beberapa definisi dari bagian confusion matrix

True positive: 41 kasus di mana mesin memperkirakan jika pasien

memiliki diabetes, dan mereka memang memiliki diabetes.
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False-positive: 13 kasus dimana mesin memperkirakan jika pasien

memiliki diabetes, padahal sebenarnya tidak memiliki diabetes

False-negative: 6 kasus dimana mesin memperkirakan jika pasien tidak

memiliki diabetes, padahal sebenarnya memiliki diabetes

True Negative: 35 kasus di mana mesin memperkirakan jika pasien tidak

memiliki diabetes, dan mereka memang memiliki diabetes.

"""

cm = confusion_matrix(y_test, y_pred) #memasukkan y_test dan y_pred

plt.figure(figsize=(5,5)) #ukuran plotting heatmap

sns.heatmap(data=cm,linewidths=.5, annot=True, cmap = 'Blues')

plt.ylabel('Actual label') #Mendefinisikan sumbu y untuk Actual label

plt.xlabel('Predicted label') #Mendefinisikan sumbu x untuk predicted

label

all_sample_title = 'Accuracy Score: {0}'.format(dtree.score(X_test,

y_test)) #melakukan kalkulasi score akurasi, {0} berfungsi untuk

menampilkan angka akurasi

plt.title(all_sample_title, size = 15) #setting ukuran tulisan

"Accuracy Score: 0.8"

"""#XGBoost"""

from xgboost import XGBClassifier

xgb_model = XGBClassifier()

xgb_model.fit(X_train, y_train)

y_pred = xgb_model.predict(X_test)
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from sklearn.metrics import accuracy_score, f1_score, precision_score,

recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

cm = confusion_matrix(y_test, y_pred)

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

sns.heatmap(data=cm,linewidths=.5, annot=True, cmap = 'Blues')

plt.ylabel('Actual label')

plt.xlabel('Predicted label')

all_sample_title = 'Accuracy Score: {0}'.format(xgb_model.score(X_test,

y_test)) # menampilkan score akurasi

plt.title(all_sample_title, size = 15) #format title untuk accuracy

score

"""#Metode 80 20

#Berdasarkan Jurnal Improving the Classification Accuracy using

Recursive Feature Elimination with Cross-Validation

yang dikutip dari :

http://www.puneetmisra.com/admin/uploads/journals/5f136d202b8ba1.186

44117.pdf

"In

this study, we have used the train_test_split() method of

the Scikit-Learn library of python. Through this function, we divide

the dataset into a different ratio. However, the 80/20 (train/test)

rule is mostly used in the studies."

Tujuan penggunaan train test split menjadi 80 dan 20 adalah karena

rasio tersebut paling sering digunakan dalam penelitian
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"""

#test size 20% and train size 80%

from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test = train_test_split(X,y, test_size=0.2,

random_state=0)

"""#Decision Tree"""

from sklearn.tree import DecisionTreeClassifier

dtree = DecisionTreeClassifier(random_state=0)

dtree.fit(X_train, y_train)

y_pred = dtree.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,

recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

cm = confusion_matrix(y_test, y_pred)

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

sns.heatmap(data=cm,linewidths=.5, annot=True, cmap = 'Blues')

plt.ylabel('Actual label')

plt.xlabel('Predicted label')

all_sample_title = 'Accuracy Score: {0}'.format(dtree.score(X_test,

y_test))

plt.title(all_sample_title, size = 15)
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"""#XGBoost"""

from xgboost import XGBClassifier

xgb_model = XGBClassifier()

xgb_model.fit(X_train, y_train)

y_pred = xgb_model.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,

recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

cm = confusion_matrix(y_test, y_pred)

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

sns.heatmap(data=cm,linewidths=.5, annot=True, cmap = 'Blues')

plt.ylabel('Actual label')

plt.xlabel('Predicted label')

all_sample_title = 'Accuracy Score: {0}'.format(xgb_model.score(X_test,

y_test))

plt.title(all_sample_title, size = 15)

"""#Metode 70 30

#Berdasarkan Jurnal A Comparative Analysis for Diabetic Prediction

Based on Machine Learning Techniques

Yang dikutip dari : https://www.iasj.net/iasj/download/a371daadb33b96fd
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Disimpulkan bahwa Train Test split dengan rasio 70 dan 30 dapat

menghasilkan akurasi yang lebih besar dibandingkan dengan metode

K-Fold Cross Validation

"""

#test size 30% and train size 70%

from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test = train_test_split(X,y, test_size=0.3,

random_state=0)

"""#Decision Tree"""

from sklearn.tree import DecisionTreeClassifier

dtree = DecisionTreeClassifier(random_state=0)

dtree.fit(X_train, y_train)

y_pred = dtree.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,

recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

cm = confusion_matrix(y_test, y_pred)

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

sns.heatmap(data=cm,linewidths=.5, annot=True, cmap = 'Blues')

plt.ylabel('Actual label')

plt.xlabel('Predicted label')
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all_sample_title = 'Accuracy Score: {0}'.format(dtree.score(X_test,

y_test))

plt.title(all_sample_title, size = 15)

"""#XGBoost"""

from xgboost import XGBClassifier

xgb_model = XGBClassifier()

xgb_model.fit(X_train, y_train)

y_pred = xgb_model.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,

recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

cm = confusion_matrix(y_test, y_pred)

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

sns.heatmap(data=cm,linewidths=.5, annot=True, cmap = 'Blues')

plt.ylabel('Actual label')

plt.xlabel('Predicted label')

all_sample_title = 'Accuracy Score: {0}'.format(xgb_model.score(X_test,

y_test))

plt.title(all_sample_title, size = 15)

"""#Metode 60 40"""

#test size 40% and train size 60%
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from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test = train_test_split(X,y, test_size=0.4,

random_state=0)

"""#Decision Tree"""

from sklearn.tree import DecisionTreeClassifier

dtree = DecisionTreeClassifier(random_state=0)

dtree.fit(X_train, y_train)

y_pred = dtree.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,

recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

cm = confusion_matrix(y_test, y_pred)

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

sns.heatmap(data=cm,linewidths=.5, annot=True, cmap = 'Blues')

plt.ylabel('Actual label')

plt.xlabel('Predicted label')

all_sample_title = 'Accuracy Score: {0}'.format(dtree.score(X_test,

y_test))

plt.title(all_sample_title, size = 15)

"""#XGBoost"""

from xgboost import XGBClassifier
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xgb_model = XGBClassifier()

xgb_model.fit(X_train, y_train)

y_pred = xgb_model.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,

recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

cm = confusion_matrix(y_test, y_pred)

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

sns.heatmap(data=cm,linewidths=.5, annot=True, cmap = 'Blues')

plt.ylabel('Actual label')

plt.xlabel('Predicted label')

all_sample_title = 'Accuracy Score: {0}'.format(xgb_model.score(X_test,

y_test))

plt.title(all_sample_title, size = 15)

"""#Hasil Perbandingan Akurasi Train Test Split

Decision Tree     XGBoost

86.36              87.50   Train Test 90 10

86.28              86.85   Train Test 80 20

83.58              86.64   Train Test 70 30
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80.22              84.52   Train Test 60 40

Test 4 : Random state = 42, Imbalanced dataset
# -*- coding: utf-8 -*-

"""Diabetes_Prediction_Using_Decision_Tree_and_XGBoost_Algorithm_imbala

nced_random_state42.ipynb

Automatically generated by Colaboratory.

Original file is located at

https://colab.research.google.com/drive/1kIOsG-tGXhTfiKnTkIqz-MTVnDG

bQjvr

#Importing Library and Preparing the dataset

"""

# Commented out IPython magic to ensure Python compatibility.

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

import seaborn as sns

sns.set(color_codes=True)

from sklearn.model_selection import train_test_split

# %matplotlib inline

diabetes_df = pd.read_csv('diabetes.csv')

diabetes_df
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"""#Exploratory Data Analysis"""

#Column in Dataset

diabetes_df.columns

#Show data types and null value each column

diabetes_df.info()

#Menampilkan 10 baris pertama

diabetes_df.isnull().head(10)

#Checking if there is null value

diabetes_df.isnull().sum()

#Checking if there is zero value

#replace 0 value with NaN

diabetes_df_copy = diabetes_df.copy(deep = True) #deep = True -> Buat

salinan indeks dan data dalam dataframe

diabetes_df_copy[['Glucose','BloodPressure','SkinThickness','Insulin','

BMI']] =

diabetes_df_copy[['Glucose','BloodPressure','SkinThickness','Insulin

','BMI']].replace(0,np.NaN)

# Showing the Count of NANs

print(diabetes_df_copy.isnull().sum())

"""#Berdasarkan Jurnal A model for early prediction of diabetes

oleh Talha Mahboob Alam et al, yang bersumber dari :

https://reader.elsevier.com/reader/sd/pii/S2352914819300176?token=7D

4F21A1900E1B47FA971E110A1469CE2A8882E14CFBF3A4C3790507841542704D1370
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C180ADD4341ED02B627B619B3F&originRegion=eu-west-1&originCreation=202

20928035824

"Data cleaning consists of filling the missing values and removing

noisy data. Noisy data contains outliers which are removed to resolve

inconsistencies . In our dataset, glucose, blood Pressure, skin

thickness, insulin, and BMI have some zero values. **Thus, all the zero

values were replaced with the median value of that attribute.**"

Jadi di tahap ini yang saya lakukan adalah mengisi value 0 (missing

values) pada beberapa kolom tersebut dengan nilai median untuk

mengatasi nilai inconsistent

"""

#Fill null value with median

diabetes_df_copy['Glucose'].fillna(diabetes_df_copy['Glucose'].median()

, inplace = True)

diabetes_df_copy['BloodPressure'].fillna(diabetes_df_copy['BloodPressur

e'].median(), inplace = True)

diabetes_df_copy['SkinThickness'].fillna(diabetes_df_copy['SkinThicknes

s'].median(), inplace = True)

diabetes_df_copy['Insulin'].fillna(diabetes_df_copy['Insulin'].median()

, inplace = True)

diabetes_df_copy['BMI'].fillna(diabetes_df_copy['BMI'].median(),

inplace = True)

#inplace = True -> untuk menyimpan hasil modifikasi pada dataframe

diabetes_df_copy

"""#Berdasarkan Jurnal Deteksi Dini Penyakit Diabetes Menggunakan

Machine Learning dengan Algoritma Logistic Regression
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yang dikutip dari :

https://jurnal.ugm.ac.id/v3/JNTETI/article/view/3586/1646

"Pada tahap ini juga dilakukan pengecekan terhadap data yang

tidak seimbang. Penanganan terhadap data yang tidak seimbang

dilakukan menggunakan synthetic minority over-sampling

technique(SMOTE)"

Pada tahap ini yang akan saya lakukan adala oversampling minority

value, yakni value 1 pada variabel outcome yang berfungsi untuk

menyeimbangkan data yang nantinya akan digunakan untuk prediksi

#Berdasarkan Jurnal SMOTE: Synthetic Minority Over-sampling Technique

yang dikutip dari :

https://www.jair.org/index.php/jair/article/view/10302/24590

"However, the nature of the application requires a fairly high rate of

correct detection in the minority class and allows for a small error

rate in the majority class inorder to achieve this."

Alasan saya menggunakan teknik Oversampling adalah untuk meningkatkan

sampel kelas minoritas dan untuk memperkecil tingkat kesalahan di

kelas mayoritas

#Berdasarkan PENERAPAN SYNTHETIC MINORITY OVERSAMPLING TECHNIQUE

(SMOTE) TERHADAP DATA TIDAK SEIMBANG PADA PEMBUATAN MODEL KOMPOSISI

JAMU

yang dikutip dari :

https://journal.ipb.ac.id/index.php/xplore/article/view/12424/9491

"the model with SMOTE is more accurate

than model without SMOTE because has higher AUC value."
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Keunggulan dari menerapkan metode Oversampling minority adalah bisa

meningkatkan nilai AUC

"""

#Counting 1 and 0 Value in Outcome column

sns.countplot(diabetes_df_copy['Outcome']) #membuat bar plot

perbandingan jumlah value

print(diabetes_df_copy.Outcome.value_counts()) #menampilkan jumlah

value 0 dan 1

"""#Berdasarkan Jurnal Prediksi Risiko Penyakit Diabetes menggunakan

Algoritma Regresi Logistik

oleh Qatrunnada Refa Cahyani,Mochammad JanuarFinandi, Jathu Rianti,

Devi Lestari Arianti, Arya Dwi Pratama Putra yang dapat diakses

melalui

https://journal.literasisains.id/index.php/jomlai/article/view/598/4

70 , kita melakukan tahap preprocessing yaitu pengecekan outliers

pada variabel. Outliers dihapus dengan menggunakan Z-Score.

Beberapa data dihapus karena nilainya jauh dari Z-Score. Maka jumlah

data yang awalnya 1000 menjadi 938

#Berdasarkan Detection of Spatial Outlier by Using Improved Z-Score

Test

yang dapat diakses melalui : https://booksc.org/book/77788899/9f8c40 ,

"The zscore test has long been used to detect outliers in data."

Fungsi Tes Z-Score adalah untuk mendeteksi apakah terdapat outlier

dalam data.

#Alasan Menggunakan Z-Scores

##Berdasarkan Outlier Detection in Multivariate Time Series Data Using

a Fusion of K-Medoid, Standardized Euclidean Distance and Z-Score
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yang dapat diakses melalui :

https://link.springer.com/chapter/10.1007/978-3-030-69143-1_21

Z-score technique produced a better outlier detection result of 0.9978

F-measure as compared to inter-quartile of 0.8571 F-measure.

Alasan saya menggunakan Z Score adalah karena Teknik Z-score

menghasilkan hasil deteksi outlier yang lebih baik

#Checking Outliers using Box Plot

"""

sns.boxplot(x=diabetes_df_copy["Pregnancies"])

sns.boxplot(x=diabetes_df_copy["Glucose"])

sns.boxplot(x=diabetes_df_copy["BloodPressure"])

sns.boxplot(x=diabetes_df_copy["SkinThickness"])

sns.boxplot(x=diabetes_df_copy["Insulin"])

sns.boxplot(x=diabetes_df_copy["BMI"])

sns.boxplot(x=diabetes_df_copy["DiabetesPedigreeFunction"])

sns.boxplot(x=diabetes_df_copy["Age"])

"""#Removing Outliers using Z Scores
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#Berdasarkan jurnal Robust statistics for outlier detection

yang dikutip dari :

https://wires.onlinelibrary.wiley.com/doi/abs/10.1002/widm.2

"Data preprocessing is a useful step that helps to remove

noise, inconsistencies and redundancy to achieve high

quality data which improves the performance. During the

data pre-processing, all the missing values are filled by the

mean of the corresponding feature. Formatting of the given

dataset is ensured to be consistent. All the incorrect data

types of the features changed to their required datatype.

Data normalization is performed on the given dataset to

make its range consistent. We used z-score normalization

on all the features to restrict the range of values between 3

to - 3"

"Generally, some of machine learning algorithms does

not handle categorical data. Diagnosis feature in this

dataset contains two categories M(malignant) and B(benign) is replaced

numeric with M by 1 and N by 0."

Menurut jurnal tersebut. ambang batas Z-Score yang dapat diterapkan

adalah antara -3 dan 3 untuk 2 kategori diagnosis (True or False)

"""

import scipy.stats as stats

z = np.abs(stats.zscore(diabetes_df_copy))

data_clean = diabetes_df_copy[(z<3).all(axis = 1)] #print all of rows

that have z<3 (z score below 3)
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data_clean.shape

#z<3 = print semua data yang Z-Scorenya kurang dari 3

#.all(axis=1) = melihat di bagian kolom untuk setiap baris (melihat

kolom z score setelah di proses dengan print z kurang dari 3)

#Cleaned Outliers data using Z Scores

data_clean

"""#Data Correlation

Berdasarkan Diabetes Prediction Based on XGBoost Algorithm oleh Mingqi

Li et al 2020 bersumber dari

https://iopscience.iop.org/article/10.1088/1757-899X/768/7/072093/pd

f

Setelah data preprocessing, kita harus mempelajari apakah data tersebut

diproses dengan baik atau tidak dan bagaimana caranya

banyak korelasi antara data tersebut. Koefisien korelasi dapat

digunakan untuk mencerminkan kedekatan

hubungan antar variabel. Koefisien korelasi dihitung dengan metode

selisih.

Hal ini juga didasarkan pada dispersi kedua variabel dan rata-ratanya

masing-masing. keduanya

perbedaan dikalikan untuk mencerminkan tingkat korelasi antara dua

variabel

#Berdasarkan Jurnal Prediksi Risiko Penyakit Diabetes menggunakan

Algoritma Regresi Logistik

Jika nilai korelasi > 0 maka terdapat korelasi positif.Sementara

nilai satu variabel meningkat, nilai variabel lainnya juga

meningkat. Jika persamaan korelasi = 0 maka tidak ada korelasi.

Jika korelasi < 0 maka ada korelasi negatif. Sementara satu

variabel meningkat, variabel lainnya menurun. Ketika korelasi
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diperiksa, ada 2 variabel yang bertindak sebagai korelasi positif

terhadap variabel dependen outcome,variabel tersebut adalah

glucose. Seiring peningkatan ini, variabel dependen juga

meningkat. Dengan demikian, semua variabel digunakan untuk modelling

karena korelasinya berdekatan.

#Berdasarkan Complex heatmaps reveal patterns and correlations in

multidimensional genomic data

Yang dapat dikutip dari :

https://academic.oup.com/bioinformatics/article/32/18/2847/1743594

Heatmaps are a fundamental visualization method that is broadly used

to unravel patterns hidden in genomic data. They are especially

popular for gene expression analysis (Eisen et al., 1998) and

methylation profiling (Sturm et al., 2012). With the increasing

availability of genomic datasets, **visualization methods that

effectively show relations within multidimensional data are urgently

needed.**

Alasan saya menggunakan heatmap adalah karena heatmap correlation dapat

digunakan untuk menemukan hubungan potensial antara variabel dan

untuk memahami kekuatan hubungan ini dan mendeteksi hubungan linier

dan nonlinier

#Fungsi Heatmap Correlation Matrix

Berdasarkan Jurnal Implementasi Seleksi Fitur Klasifikasi Waktu

Kelulusan Mahasiswa Menggunakan Correlation

Matrix With Heatmap

Yang dikutip dari :

https://ejurnal.ung.ac.id/index.php/jjeee/article/view/14403/4663#
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"atribut yang memiliki warna merah muda adalah atribut yang relavan

dengan atribut aoutput dan sebaliknya atribut yang berwarna merah

tua adalah atribut yang kurang relevan dengan atribut aoutput."

Atribut berwarna merah tua yang dimaksud oleh penulis adalah atribut

yang memiliki korelasi negatif tinggi dengan kolom output

"dari 13 atribut awal yang digunakan terseleksi menjadi 9 atribut yang

memiliki relevansi atau berkontribusi terhadap hasil output yaitu :

jenis kelamin, kelas, umur, SKS1, IPS1, SKS2, SKS3, SKS4 dan SKS5,

sedangkan atribut input yang kurang relevan terdapat 4 atribut yaitu

: IPS2, IPS3, IPS4 dan IPS5"

#Alasan menggunakan Correlation Matrix Heatmap pada penelitian ini

Untuk melihat relevansi antar kolom. Disini target kolom saya adalah

kolom "Output", dan relevansi antar kolomnya memiliki nilai positif.

Maka saya akan menggunakan semua kolom sebagai indikator

"""

sns.heatmap(data_clean.corr(), annot=True)

#.corr() = correlation matrix

#annot=True = memberikan value korelasi antar kolom dalam bentuk angka

"""#Machine Learning Model Building

axis=1 = Remove column

Dataset X = menggunakan semua kolom untuk kriteria dan ciri ciri pada

tubuh pasien

Dataset y = sebagai hasil apakah pasien memiliki diabetes atau tidak
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YRVCH7pckrYdJrWIWQR26X5K0Hia1ilkEdej+IJWkCSZIkGqOEwxSFbMI6tD9QSpJE0y

QINUcJxikKmYR1KH7g1SSJpggQao5TjBIVcwiqEP3B6kkTTBBglRznGCQqphFUIfuD1J

JmmCCBKnmOMEgVTGLoA7dH6SSNMEECVLNcYJBqmIWQR26P0glaYIJEqSa4wSDVMUsgjp

0f5BK0gQTJEg1xwkGqYpZBHXo/iBVrz9PD/89PP3hT9JpmCBBqjlOMEhVzCKoQ/cHqX7

by7pzbNH15/ybmbvfPaKqg/Snnh+5n53HZ9IO/KuDVMUsgjp0f5DqHHZXm1xkdtvJssv

Zeb1edF3N7szuRT1A+hP7AjnYxo7/vOn58W72t/35vSNVMYugDt0fpDqH3Tb2fvl43c3

u5nJyst0ldHetdTW7L68D5A3p2L4tjmtjMzz0sbVuHCcYpCpmEdSh+4NU53B0+Xh7K2C

XPzw9764+ufzsL0V779ej92zv5Rv75PE538h9H96Q7C+3/HDb15Bb7r958N23p/H6jtf

e+72c7s/T4+6ePjxKHDyXnS+OQuvhRQrSqf2r/fmFJn7tkdfKSV08Pr0VyEbNHBTZW5i

73wUvX6eid7fk64Mn8H5Xn5/VmfB4QapiFkEduj9IdQ67If92oXi9BrwvSweD/+B2++/

uv97d/jXkq6NLxu6PH794veXLl3+75f4rHuj1podXvsPv7u9h9/XLF0QvXz7x1QCL2cE

9vvn0D9zZeg5a0r5w3pFO7V77rVf5PT+qjk/hYc3s4vdeeC/6l+/v/2fv7Q4Ov369g4O

7en+ss9s/k3ekKmYR1KH7g1Tn8H4xeJU5v8u5fuwc32z/vcPbvF1kDq4hh+m7r2+59Tf

eb/nXp/EPF6iDXwba39PBHW3+Azefg5bEKxSkU7vq26qv9zz1mfQ4fPnyc5UcVtf+xrs

/HIabX1+p/HiwIFUxi6AO3R+kOofdoN+46Hy4KrzYvtn7jQ6+v3mVerX74w53vHHLo4e

N3HL7abzme5+++fadF1t/8+05vTu42fvTeX/kvz0HrYdXNEin9jX0uSoP4o1KPgzfy+j

Q7vtvaW5yeNPNr3dfXKH8OMEgVTGLoA7dH6Q6h78N+sOrwovdH7dut8/33r65eZV6vd3

+y5eMO9665WH2Lunfnsar/XcPnvQpnp8+3n73SId38fkf+PVz0Ep46YJ0bLOwDsOtSj4

MD7//5kMh7f6w+3r3v3mkza8//K3L4QSDVMUsgjp0f5DqHI43kTi8KuzsLwhvV4Tnx/3

3+J+Ptq5SR9nL33qxecv9F2/py8Puf3Hs7btbT+Pgl8tevr3xjP5u4x/w4cq3+Q/cPAq

t6OV1OkT6Ax9f8xcfy3T3p9cyOLjhW9Hy9fvNqdj9bd//2v7buy9SUNtf7//WwR3nFuf

18pCHSFXMIqhD9wepftt+xMfbZWNnfyHZORz7r5eEPW58kOx9/G8HDu/k7et4eHzcvuX

L3R7ceBcc3ufW0zh8Fh/+FV/b+jce3tWHh0bu/tNz0JJ4jYL0hz4Ww8fX/e17D09P+7r

afZsKo76OqvrV3yr/5Y+bX78+6hXKj4cLUhWzCOrQ/UGq5Xz8KPDlenFva8rd/wPvHBM

kSDXHCQapilkEdej+INVidj/IH2wq97e33P0/8O4xQYJUc5xgkKqYRVCH7g9SLeftQ5a

d949o7sfd/wPvHK9ckGqOEwxSFbMI6tD9QSpJE0yQINUcJxikKmYR1KH7g1SSJpggQao

5TjBIVcwiqEP3B6kkTTBBglRznGCQqphFUIfuD1JJmmCCBKnmOMEgVTGLoA7dH6SSNME
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ECVLNcYJBqmIWQR26P0glaYIJEqSa4wSDVMUsgjp0f5BK0gQTJEg1xwkGqYpZBHXo/iC

VpAkmSJBqjhMMUhWzCOrQ/UEqSRNMkCDVHCcYpCpmEdSh+4NUkiaYIEGqOU4wSFXMIqh

D9wepJE0wQYJUc5xgkKqYRVCH7g9SSZpgggSp5jjBIFUxi6AO3R+kkjTBBAlSzXGCQap

iFkEXWl+StDBGtir58heh4yVJy2Nwq4+vfRHaXZK0PAa3+vjaF6HdJUnLY3Crj699Fzp

ekrQwRrYq+fLXoe+DVJImmCBBqjlOMEhVzCKoQ/cHqSRNMEGCVHOcYJCqmEVQh+4PUkm

aYIIEqeY4wSBVMYugDt0fpJI0wQQJUs1xgkGqYhZBHbo/SCVpggkSpJrjBINUxSyCOnR

/kErSBBMkSDXHCQapilkEdej+IJWkCSZIkGqOEwxSFbMI6tD9QSpJE0yQINUcJxikKmY

R1KH7g1SSJpggQao5TjBIVcwiqEP3B6kkTTBBglRznGCQqphFUIfuD1JJmmCCBKnmOME

gVTGLoA7dH6SSNMEECVLNcYJBqmIWQR26P0glaYIJEqSa4wSDVMUsgjp0f5BK0gQTJEg

1xwkGqYpZBHXo/iCVpAkmSJBqjhMMUhWzCOrQ/UEqSRNMkCDVHCcYpCpmEdSh+4NUkia

YIEGqOU4wSFXMIqhD9wepJE0wQYJUc5xgkKqYRVCH7g9SSZpgggSp5jjBIFUxi6AO3R+

kkjTBBAlSzXGCQapiFkEduj9IJWmCCRKkmuMEg1TFLII6dH+QStIEEyRINccJBqmKWQR

16P4glaQJJkiQao4TDFIVswjq0P1BKkkTTJAg1RwnGKQqZhHUofuDVJImmCBBqjlOMEh

VzCKoQ/cHqSRNMEGCVHOcYJCqmEVQh+4PUkmaYIIEqeY4wSBVMYugDt0fpJI0wQQJUs1

xgkGqYhZBHbo/SCVpggkSpJrjBINUxSyCOnR/kErSBBMkSDXHCQapilkEdej+IJWkCSZ

IkGqOEwxSFbMI6tD9QSpJE0yQINUcJxikKmYR1KH7g1SSJpggQao5TjBIVcwiqEP3B6k

kTTBBglRznGCQqphFUIfuD1JJmmCCBKnmOMEgVTGLoA7dH6SSNMEECVLNcYJBqmIWQR2

6P0glaYIJEqSa4wSDVMUsgjp0f5BK0gQTJEg1xwkGqYpZBHXo/iCVpAkmSJBqjhMMUhW

zCOrQ/UEqSRNMkCDVHCcYpCpmEdSh+4NUkiaYIEGqOU4wSFXMIqhD9wepJE0wQYJUc5x

gkKqYRVCH7g9SSZpgggSp5jjBIFUxi6AO3R+kkjTBBAlSzXGCQapiFkEduj9IJWmCCRK

kmuMEg1TFLII6dH+QStIEEyRINccJBqmKWQR16P4glaQJJkiQao4TDFIVswjq0P1BKkk

TTJAg1RwnGKQqZhHUofuDVJImmCBBqjlOMEhVzCKoQ/cHqSRNMEGCVHOcYJCqmEVQh+4

PUkmaYIIEqeY4wSBVMYugDt0fpJI0wQQJUs1xgkGqYhZBHbo/SCVpggkSpJrjBINUxSy

COnR/kErSBBMkSDXHCQapilkEdej+IJWkCSZIkGqOEwxSFbMI6tD9QSpJE0yQINUcJxi

kKmYR1KH7g1SSJpggQao5TjBIVcwiqEP3B6kkTTBBglRznGCQqphFUIfuD1JJmmCCBKn

mOMEgVTGLoA7dH6SSNMEECVLNcYJBqmIWQR26P0glaYIJEqSa4wSDVMUsgjp0f5BK0gQ

TJEg1xwkGqYpZBHXo/iCVpAkmSJBqjhMMUhWzCOrQ/UEqSRNMkCDVHCcYpCpmEdSh+4N

UkiaYIEGqOU4wSFXMIqhD9wepJE0wQYJUc5xgkKqYRVCH7g9SSZpgggSp5jjBIFUxi6A

O3R+kkjTBBAlSzXGCQapiFkEduj9IJWmCCRKkmuMEg1TFLII6dH+QStIEEyRINccJBqm

KWQR16P4glaQJJkiQao4TDFIVswjq0P1BKkkTTJAg1RwnGKQqZhHUofuDVJImmCBBqjl

OMEhVzCKoQ/cHqSRNMEGCVHOcYJCqmEVQh+4PUkmaYIIEqeY4wSBVMYugDt0fpJI0wQQ

JUs1xgkGqYhZBHbo/SCVpggkSpJrjBINUxSyCOnR/kErSBBMkSDXHCQapilkEdej+IJW

kCSZIkGqOEwxSFbMI6tD9QSpJE0yQINUcJxikKmYR1KH7g1SSJpggQao5TjBIVcwiqEP

3B6kkTTBBglRznGCQqphFUIfuD1JJmmCCBKnmOMEgVTGLoA7dH6SSNMEECVLNcYJBqmI

WQR26P0glaYIJEqSa4wSDVMUsgjp0f5BK0gQTJEg1xwkGqYpZBHXo/iCVpAkmSJBqjhM

MUhWzCOrQ/UEqSRNMkCDVHCcYpCpmEdSh+4NUkiaYIEGqOU4wSFXMIqhD9wepJE0wQYJ

Uc5xgkKqYRVCH7g9SSZpgggSp5jjBIFUxi6AO3R+kkjTBBAlSzXGCQapiFkEduj9IJWm

CCRKkmuMEg1TFLII6dH+QStIEEyRINccJBqmKWQR16P4glaQJJkiQao4TDFIVswjq0P1

BKkkTTJAg1RwnGKQqZhHUofuDVJImmCBBqjlOMEhVzCKoQ/cHqSRNMEGCVHOcYJCqmEV

Qh+4PUkmaYIIEqeY4wSBVMYugDt0fpJI0wQQJUs1xgkGqYhZBHbo/SCVpggkSpJrjBIN
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UxSyCOnR/kErSBBMkSDXHCQapilkEdej+IJWkCSZIkGqOEwxSFbMI6tD9QSpJE0yQINU

cJxikKmYR1KH7g1SSJpggQao5TjBIVcwiqEP3B6kkTTBBglRznGCQqphFUIfuD1JJmmC

CBKnmOMEgVTGLoA7dH6SSNMEECVLNcYJBqmIWQR26P0glaYIJEqSa4wSDVMUsgjp0f5D

qev48PfBiXMLD0x8e90TPj/zN3/T4zL3rZvFSBqnmOMEgVTGLoA7dH6S6Hjcz3SJeyiD

VHCcYpCpmEdSh+4NUV/fnxfPz0+Pjb+9pDw+PT8/Pu7vnkX5qdxd/Xp7hw0+e4e5ZPP3

Gs9AieGGDVHOcYJCqmEVQh+4PUq3lZQP62QL00cPj81kWoZdnxyN8b7cXuo3dIV7fINU

cJxikKmYR1KH7g1RL2u1nvFBz488tR075DNal7J7xIgfp7/qlj9JnrTD/9YJ//HCeewl

SFbMI6tD9Qap1/Xn60Xp29l/l+vqqea6367QKXugg/V1uZqpkEdSh+4NUa7v4xeIEXzw

nt7ICvNZB+ut++puN+zds/6kMd79V+fUPRf/+GHvcW5CqmEVQh+4PUi1vuJyd97PMnb8

8oQf/u8sOvN5Bei4vC9qg/n/xR4O/9d0vNhj3GKQqZhHUofuDVLdgtJyde0HafjKuZTV

4xYP0nE6t/9/9qWTzUX+1zrnPIFUxi6AO3R+kuhGD5ey8S9LWE/FDzCa86EF6XieV/y+

/Xfz5MX/7/WjuNkhVzCKoQ/cHqW7Hyb8Vfc4PND8/iXM+mhbE6x6k53bCbvbLlfip1H/

9Rx7uN0hVzCKoQ/cHqW7JyW+cnetts897mZ9i1uGVD9Lz+776f7UYPz3c75c6dxykKmY

R1KH7g1Q35sQ3zs7xRtb5P93RLeDFD9JL+G43+9V6POq0c9Q6dx2kKmYR1KH7g1Q350q

7mXuZXvHyB+llfFP8v1iSF1jMnMk6ZhHUofuDVDfoCrvZ54f0Y8xWFECQXsg3b5v9Vs0

fP8x5fgrhzoNUxSyCOnR/kOomffexDn7revJpLzvPhUo3gRoI0ov55ueSX/mJ4TKLmTN

ZxyyCOnR/kOpGXW43+/xI7mXVqIIgvZxvSv8MJX+u94e5+yBVMYugDt0fpLpZl9nN/Bh

TR6iDIL2kr982++fV7Pjuz1bx3H+QqphFUIfuD1LdsPPvZn6MqU8ohSC9qLN+onmxxcy

ZrGMWQR26P0h10866m32+c/cyrTFJvin8fynUo8XsnDXPQwSpilkEdej+INWNO9tu9vl

tCT/G1A7lEKSXdq63zS64mDmTdcwiqEP3B6lu3jl2s437dC/TKwoiSC/um7r/Wb0e3+l

ZFzNnso5ZBHXo/iDVHfjt3ezz/Z33AqWbQk0E6RV8/bbZT2r2uPLP/OMIjxKkKmYR1KH

7g1R34Td3Mz/G1JeoiiC9ht/+RPPCi5kzWccsgjp0f5DqTvzSbrZxN+5l+oC6CNKr+Kb

qh6V7vOidvfJ5nCBVMYugDt0fpLobv7Cbfb4LP8bUMUojSK/kFz/RPLqrC5Q+jxSkKmY

R1KH7g1R35B93s88XOfcyfUZxBOm1/NrbZpdfzJzJOmYR1KH7g1R35cTdbON6tfE3/Rh

TWyiPIL2ab2r+1A3raDG7SPHzWEGqYhZBHbo/SHVnfrab+XaZTkaFBOkVfa7eQydV8nH

bXOanEh4sSFXMIqhD9wep7s58N3Mv0wA1EqTX9E3Jf79mXWcxcybrmEVQh+4PUt2h0W6

2ceMLXZd0m6iSIL2uf3vb7KgHLvZzCY8XpCpmEdSh+4NUd+nk3ezRt8s0RKEE6ZV9XfF

fF/XRWne5DuABg1TFLII6dH+Q6k6dupsdcS/TdyiVIL22bwr+i/eBr7aYOZN1zCKoQ/c

Hqe7WD3YzP8bU9yiWIL2+H36iefTXLtkDPGSQqphFUIfuD1LdseFu5l6mU1AuQbqAH71

tdsXFzJmsYxZBHbo/SHXXTt/N/BhTJ6JignQJX79ttrF1HTfIZX864UGDVMUsgjp0f5D

qzp26m/mGmU5ExQTpGr4u908/fhzd/NI/nvCwQapiFkEduj9Idfe+fh/hnbuZTkK9BOk

ivvlJ5GORX3kxcybrmEVQh+4PUhVwN9MvolqCdBmnf6J5dMvLf6DPAwepilkEdej+IFU

FdzP9GmolSNdx6ieaR01xhdrnkYNUxSyCOnR/kKqEu5l+CZUSpCs56W2z6y9mzmQdswj

q0P1Bqg7f/PrNIXczfYk6CdKlfL2a7d82W2AxcybrmEVQh+4PUjUY7GU77mb6AlUSpGv

57hPN5yv/7v8rHj1IVcwiqEP3B6nu36kfZB640pVKt4AaCdLVTKr+WuXOwwepilkEdej

+INWdG75d9sbdTH9BhQTpck6v/KvVOo8fpCpmEdSh+4NUd23j6vT49HjaFcvdTJuojyB

d0Ilvm13vw3ueQJCqmEVQh+4PUt2xz1em123r1HcT3M20geoI0hWdtJpd8bcqeQZBqmI

WQR26P0h1rzbWr/dNy91MP0ZtBOmSTqjza/7nLjyFIFUxi6AO3R+kuk9bH2N+uAS5m+m

HqIwgXdQ3b5tdt7x5EkGqYhZBHbo/SHWPNi5Hn98acDfTj1AXQbqqL8v8yrXNswhSFbM

I6tD9Qaq7s3Ep+ssFyN1MP0BVBOm6/v622bULm6cRpCpmEdSh+4NUd2Zj2/riN2nczTR
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GTQTpwv62ml3zV8z2eB5BqmIWQR26P0h1V076GPMDdzMNURFBurLtIr/6YuZM1jGLoA7

dH6S6HxvXn1P2KXczjVAPQbq2+Y8sl8AzCVIVswjq0P1BqnuxsWCdeu1xN9MA1RCkizu

u8SVqmecSpCpmEdSh+4NU9+Ef3xNwN9PJqIUgXdxRha9RyDyZIFUxi6AO3R+kugMbe9X

4yuNuphNRCUG6tiUXM2eyjlkEdej+INXN29ipfvQrNO5mOgl1EKRLO6rtBX7FbI+nE6Q

qZhHUofuDVDfuN3+1+dTdbJkrm66BIgjSlS26mDmTdcwiqEP3B6lu2cYq9W/vaLmb6Vu

UQJAubNXFzJmsYxZBHbo/SHW7Ntaof7/ouJvpGxRAkK7r49vKK30Yz1MKUhWzCOrQ/UG

qW3W+/wtNG/e8yd2sEy9/kC5r3cXMmaxjFkEduj9IdZN+/WPMj9zN9He8+EG6qoUXM2e

yjlkEdej+INUNOsvHmB+5m+lveOmDdFEfC3mxcuVZBamKWQR16P4g1c3ZWJrOccFxN9M

2XvggXdPSi5kzWccsgjp0f5Dqtpz5Y8wP3M20hZc9SFd01C3LFSrPK0hVzCKoQ/cHqW7

Jxq501l+ccTfTZ7zoQbqgj4vZWr9itsczC1IVswjq0P1Bqpux8XbZ+VeiU3ezBS97OhN

e8iBdz8faXbFCeWpBqmIWQR26P0h1I7ZWpEu8VbW1D25yN2vBCx6kqzkq3CXLk+cWpCp

mEdSh+4NUt2BrPbrYpebk3cwPNTvwagfpWo6Lds3S5MkFqYpZBHXo/iDV8jY3o4u+BXD

qR5ruZhV4rYN0JccFu+r7uTy9IFUxi6AO3R+kWtvz4+YbVhfegE5fzfxQ8/7xSgfpef1

5fnp8eG+Fh4fHx6fnP1ul9udzyyxbkzy/IFUxi6AO3R+kWtffP0a89KXm9A80d3zj7L7

xMgfp+bzsWjzUhpcd7W1F269v5AfWrUeeYJCqmEVQh+4PUq1p4yf/Axe/1gzeNNt5cDm

7Y7zIQXous58KPlu5FHmKQapiFkEduj9ItZyXn/y/uxat/Z7Z3stytuhHSPpHvMJBeib

DnwmOrf3hOk8ySFXMIqhD9wepVvKXj2M2XPSdgJ9eHR+e3M7uEK9ukJ7Hvy1mq//SI08

zSFXMIqhD9wep1nD6ThYXWnu+/lj1ew++eXZveGWD9Dz+ZTNb/yN1nmiQqphFUIfuD1J

dz58Xz0/TjeyDh8enp+fn3R1xn79k/9Q+/udw/+jtmfIIulm8okF6Hj/ezFZ/u2yP5xq

kKmYR1KH7g1TX8Y+/PrPt398k+Ndftz7NTVw19Te8ikF6Hj8ryFv5L1B4ukGqYhZBHbo

/SHUdbma6VbyKQXom84q8of8wmGccpCpmEdSh+4NUkiaYIEF6NpMfYm7slxp51kGqYhZ

BHbo/SCVpggkSpGd02n+EcoP/qQnPPEhVzCKoQ/cHqSRNMEGC9Ly+/lBzt5Td4gfkPP0

gVTGLoA7dH6SSNMEECdLz+7P7v+By+F8L7/4/M930/8k8/h1BqmIWQR26P0glaYIJEqS

a4wSDVMUsgjp0f5BK0gQTJEg1xwkGqYpZBHXo/iCVpAkmSJBqjhMMUhWzCOrQ/UEqSRN

MkCDVHCcYpCpmEdSh+4NUkiaYIEGqOU4wSFXMIqhD9wepJE0wQYJUc5xgkKqYRVCH7g9

SSZpgggSp5jjBIFUxi6AO3R+kkjTBBAlSzXGCQapiFkEduj9IJWmCCRKkmuMEg1TFLII

6dH+QStIEEyRINccJBqmKWQR16P4glaQJJkiQao4TDFIVswjq0P1BKkkTTJAg1RwnGKQ

qZhHUofuDVJImmCBBqjlOMEhVzCKoQ/cHqSRNMEGCVHOcYJCqmEVQh+4PUkmaYIIEqeY

4wSBVMYugDt0fpJI0wQQJUs1xgkGqYhZBHbo/SCVpggkSpJrjBINUxSyCOnR/kErSBBM

kSDXHCQapilkEdej+IJWkCSZIkGqOEwxSFbMI6tD9QSpJE0yQINUcJxikKmYR1KH7g1S

SJpggQao5TjBIVcwiqEP3B6kkTTBBglRznGCQqphFUIfuD1JJmmCCBKnmOMEgVTGLoA7

dH6SSNMEECVLNcYJBqmIWQR26P0glaYIJEqSa4wSDVMUsgjp0f5BK0gQTJEg1xwkGqYp

ZBHXo/iCVpAkmSJBqjhMMUhWzCOrQ/UEqSRNMkCDVHCcYpCpmEdSh+4NUkiaYIEGqOU4

wSFXMIqhD9wepJE0wQYJUc5xgkKqYRVCH7g9SSZpgggSp5jjBIFUxi6AO3R+kkjTBBAl

SzXGCQapiFkEduj9IJWmCCRKkmuMEg1TFLII6dH+QStIEEyRINccJBqmKWQR16P4glaQ

JJkiQao4TDFIVswjq0P1BKkkTTJAg1RwnGKQqZhHUofuDVJImmCBBqjlOMEhVzCKoQ/c

HqSRNMEGCVHOcYJCqmEVQh+4PUkmaYIIEqeY4wSBVMYugDt0fpJI0wQQJUs1xgkGqYhZ

BHbo/SCVpggkSpJrjBINUxSyCOnR/kErSBBMkSDXHCQapilkEdej+IJWkCSZIkGqOEwx

SFbMI6tD9QSpJE0yQINUcJxikKmYR1KH7g1SSJpggQao5TjBIVcwiqEP3B6kkTTBBglR

znGCQqphFUIfuD1JJmmCCBKnmOMEgVTGLoA7dH6SSNMEECVLNcYJBqmIWQR26P0glaYI
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JEqSa4wSDVMUsgjp0f5BK0gQTJEg1xwkGqYpZBHXo/iCVpAkmSJBqjhMMUhWzCOrQ/UE

qSRNMkCDVHCcYpCpmEdSh+4NUkiaYIEGqOU4wSFXMIqhD9wepJE0wQYJUc5xgkKqYRVC

H7g9SSZpgggSp5jjBIFUxi6AO3R+kkjTBBAlSzXGCQapiFkEduj9IJWmCCRKkmuMEg1T

FLII6dH+QStIEEyRINccJBqmKWQR16P4glaQJJkiQao4TDFIVswjq0P1BKkkTTJAg1Rw

nGKQqZhHUofuDVJImmCBBqjlOMEhVzCKoQ/cHqSRNMEGCVHOcYJCqmEVQh+4PUkmaYII

EqeY4wSBVMYugDt0fpJI0wQQJUs1xgkGqYhZBHbo/SCVpggkSpJrjBINUxSyCOnR/kEr

SBBMkSDXHCQapilkEdej+IJWkCSZIkGqOEwxSFbMI6tD9QSpJE0yQINUcJxikKmYR1KH

7g1SSJpggQao5TjBIVcwiqEP3B6kkTTBBglRznGCQqphFUIfuD1JJmmCCBKnmOMEgVTG

LoA7dH6SSNMEECVLNcYJBqmIWQR26P0glaYIJEqSa4wSDVMUsgjp0f5BK0gQTJEg1xwk

GqYpZBHXo/iCVpAkmSJBqjhMMUhWzCOrQ/UEqSRNMkCDVHCcYpCpmEdSh+4NUkiaYIEG

qOU4wSFXMIqhD9wepJE0wQYJUc5xgkKqYRVCH7g9SSZpgggSp5jjBIFUxi6AO3R+kkjT

BBAlSzXGCQapiFkEduj9IJWmCCRKkmuMEg1TFLII6dH+QStIEEyRINccJBqmKWQR16P4

glaQJJkiQao4TDFIVswjq0P1BKkkTTJAg1RwnGKQqZhHUofuDVJImmCBBqjlOMEhVzCK

oQ/cHqSRNMEGCVHOcYJCqmEVQh+4PUkmaYIIEqeY4wSBVMYugDt0fpJI0wQQJUs1xgkG

qYhZBHbo/SCVpggkSpJrjBINUxSyCOnR/kErSBBMkSDXHCQapilkEdej+IJWkCSZIkGq

OEwxSFbMI6tD9QSpJE0yQINUcJxikKmYR1KH7g1SSJpggQao5TjBIVcwiqEP3B6kkTTB

BglRznGCQqphFUIfuD1JJmmCCBKnmOMEgVTGLoA7dH6SSNMEECVLNcYJBqmIWQR26P0g

laYIJEqSa4wSDVMUsgjp0f5BK0gQTJEg1xwkGqYpZBHXo/iCVpAkmSJBqjhMMUhWzCOr

Q/UEqSRNMkCDVHCcYpCpmEdSh+4NUkiaYIEGqOU4wSFXMIqhD9wepJE0wQYJUc5xgkKq

YRVCH7g9SSZpgggSp5jjBIFUxi6AO3R+kkjTBBAlSzXGCQapiFkEduj9IJWmCCRKkmuM

Eg1TFLII6dH+QStIEEyRINccJBqmKWQR16P4glaQJJkiQao4TDFIVswjq0P1BKkkTTJA

g1RwnGKQqZhHUofuDVJImmCBBqjlOMEhVzCKoQ/cHqSRNMEGCVHOcYJCqmEVQh+4PUkm

aYIIEqeY4wSBVMYugDt0fpJI0wQQJUs1xgkGqYhZBHbo/SCVpggkSpJrjBINUxSyCOnR

/kErSBBMkSDXHCQapilkEdej+IJWkCSZIkGqOEwxSFbMI6tD9kqT1MKlVzCKoQ/dLktb

DpFYxi6AO3S9JWg+TWsUsgjp0vyRpPUxqFbMI6tD9kqT1MKlVzCKQJP0Eq4TLhPSr7Ch

JkqRVuJlJkiStws1MkiRpFW5mkiRJq3AzkyRJWoWbmSRJ0irczCRJklbhZiZJkrQKNzN

JkqRVuJlJkiStws1MkiRpFW5mkiRJq3AzkyRJWoWbmSRJ0irczCRJklbhZiZJkrQKNzN

JkqRVuJlJkiStws1MkiRpFW5mkiRJq3AzkyRJWoWbmSRJ0irczCRJklbhZiZJkrQKNzN

JkqRVuJlJkiStws1MkiRpFW5mkiRJq3AzkyRJWoWbmSRJ0irczCRJklbhZiZJkrQKNzN

JkqRVuJlJkiStws1MkiRpFW5mkiRJq3AzkyRJWoWbmSRJ0irczCRJklbhZiZJkrQKNzN

JkqRVuJlJkiStws1MkiRpDf/73/8BFrWdG/8VnMAAAAAASUVORK5CYII=)

"""

X = data_clean.drop('Outcome', axis=1)

y = data_clean['Outcome']

"""#Metode 90 10
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#Berdasarkan Jurnal Analysis and Prediction Of Pima Indian Diabetes

Dataset Using SDKNN Classifier Technique

yang dikutip dari :

https://iopscience.iop.org/article/10.1088/1757-899X/1070/1/012059/m

eta

"Our concept is implemented on Pima Indian Diabetes Dataset (PIDD). The

analysis on Pima Indian Diabetes Dataset (PIDD) is carried out by

splitting dataset in to 90% training data and 10% testing data. We

have found that, in our proposed technique, average classification

accuracy gives result 83.2%, a great improvement as compared to

other conventional technique."

Untuk tahap train test split, saya akan membagi data train menjadi 90%

dan data test menjadi 10% karena dapat menghasilkan akurasi yang

lebih baik

#Berdasarkan A Novel Diabetes Healthcare Disease Prediction Framework

Using Machine Learning Techniques

yang dikutip dari :

https://downloads.hindawi.com/journals/jhe/2022/1684017.pdf

Foremost using

a function like the model selection train test split, the data set

is divided into the training and testing data sets. Due to the

limited data set source, about 90%, of the data set, is used for

training purposes and the remaining 10% is used for testing

by selecting the data randomly.
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Alasan saya membagi data train dan test menjadi 90% dan 10% adalah

karena terbatasnya jumlah data untuk di training

![xytraintest.png](data:image/png;base64,iVBORw0KGgoAAAANSUhEUgAAAzMAAA

HMCAIAAABukmEEAAAAAXNSR0IArs4c6QAAAARnQU1BAACxjwv8YQUAAAAJcEhZcwAADs

MAAA7DAcdvqGQAABmPSURBVHhe7d09dtrM2wdgeNcCT5HzrACvAKdJlTYdlHaTLqW7NK

Y0XdpUaWJWYK8gJ8UDe+GVRiMQH/bf39xY13VOTsQgJDCD9JuRNOoul8sOAAAB/F/+Hw

CAQ5PMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAA

CikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAK

KQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAop

DMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikM

wAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzA

AAopDMAACikMwAAKKQzAAAopDMAACikMwAAKLoLpfLPEk7dLvdPAVAMHbK6DMDAIhCMg

MAiEIyAwCIQjIDAIjCFQCts3UFgAoAPIEtyUvxl2SLPjMAgCgkMwCAKCQzAIAoJDMAgC

gkMwCAKCQzAIAoJDMAgCgkMwCAKCQzAA5sNu6ujWe5FFpJMgMeaDE56Z5MFvkRvIwylZ

12rpe1687p/05ns7H8xnslmcGBFXFnW2vjj+zXOsVXfjodXM6vhrmg0xlezS8H09P7Ks

JicjHNk/DuSGZwYGc3y+X1qNMZ5U6DYq90e96PmE96xVu9OevlR69g9v38tnP787do1h

qL3z9vO4PPHzdrVe/j50FZEWa52VJ2j5WpPU1Piol+UVGmp6s2TP1cYd2Ttiqsf0s599

cHTss583Tj17ZeVMSfIO0gmUEA/Q+DPFXmnx+XxW7p/HvrDtbMfnWui4wqmrXI/O9tp/

PvP9txv/fPv53O7d+y2VK2WlLR2U3RaCkm/smFZVOmbCgUWar/91tq1RTF04sqUM3G/Z

+f56ml0znvj2flXGXuP+//+pTnLJJdnq5/bY1F5ZeVpfDGJDMIJ+2WkqqVX/Uc7HQPrN

v067KkeCKVpN1RKqn3MM0Zc9kdc27MWxXmOdOTjWdXb6NxEvd6KQ+3mPz68HU4/Fp2GW

6n0sZ7Kd3zp+AdW/8wGmbfzzuXX6tjocOrKqwVVeNimnviemffyrz2+2MKdvVx07It1J

z+819Rg1IHXhnYCmWMq0rhrUlmEM1sfDrtdEaf+nUr/6Lzo2jEb3UPrNv0s3H//N90KD

T3JPzofEn7lenpl/KV5Uk7qSNhMflS7MTKfoS6c6Fc3r45myuqZi3SYZoz2fc2in1hfR

L3/PJDnvERFr//fij3pOlA1vRXM5rtfMA7/xQcm9RbvBuAFv/96XQGH/r54T3SnDtSV1

yt2SP9P9UnFSSveuwe7iKZQRC5rd7tFrms2D1cDfPhm8Hlj3r/sLdNX+6a8j5s+GlUFp

Xng1UZJu1ZVj0NjfPEyjlzyb45d/shho3jSnd1LRRFKR/1zs7Wp3M/0Oz730/VW9uJZr

sfsCzUvfEu1GeUbX55+88+26uss7d/5/lRrQxjG6W7B0zvsNkogEOQzCCIZmO9caHatp

02fblvy7u2MsPs3wU191LpqGPZLbdXOef+fogNu28j5cgqK+30Xy0aRyP3dm7Nfk1zzM

pBq7GDvPMD6t54B3rlaZW3G32eZR/pbW4sVHIa33tBZpnWp6erly8mk2Kyive5/7eIea

NPD2krVK9aLWs2dpScw8hbNVojf/G1XMphlX1jGzkjq/rM0vHHUvlw33ypPFk9mY/7bU

5X86XJoiwveN+czbK1uvSut1FJzzbe9ENcX27OX66puYjdD3j/e+D15S+klkufaP0Flz

a/19Vzg8vLol5UT5c1JBWt6nC2rjarwqqo+XDvdLXWxjt5q+qVV1fLpbSYStA6+ddfy6

UcVrl3WO9S1srdRLO82m3Ue4zrUXou/7epXOJ6vvXerFFWvKqwd840sSotVntZF6ayfW

8jz1Mqnt7zju625wOkNWyuYMvePwVvp/jrN+VSHi//BWu5lBZTCVon//pruZTDSQmjtg

pDpRSPSs3UUSWSJM/cKElG16uS4oXNhayma4PRaP+cxWIbM5cFzWXuexvNd7HxKe637z

M2F7Wx6qxe/M574A3lv3wtl/J4+S9Yy6W0WLf4l6sD7dDtdvNUogIcv9lk0j9bnZOzmJ

x8/+fmnhPVjs+7/4BHyZbkpfhLssUVAHDcZuPT88bp/YvfP/990NnOR+Pdf0CAJn1mra
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N99u7Mxo0rLQeX83d3leK7/4BHyZbkpfhLskUyax1bAeD5bEleir8kWxzNBACIQjIDAI

hCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIwt2Z2mXrNiAABG

TX3Gb6zFpELAM4CjbXbSaZAQBEIZkBAEQhmbWIExcAjoLNdZu5AqB1tk5fUAGAJ7AleS

n+kmzRZwYAEIVkBgAQhWQGABCFZAYAEIVkBgAQhWQGABCFZAYAEIVkBgAQhWQGABCFZA

YAEIVkBgAQhWQGABCFZAYAEIVkBgAQhWQGABCFZAYAEIVkBgAQhWQGABCFZAYAEIVkBg

AQhWQGABCFZAYAEIVkBgAQhWQGABCFZAYAEIVkBgAQhWQGABCFZAYAEIVkBgAQhWQGAB

CFZAYAEIVkBgAQhWQGABCFZAYAEIVkBgAQhWQGABCFZAYAEIVkBgAQhWQGABCFZAYAEI

VkBgAQhWQGABCFZAY81Wx80u12T8az/BiA55LM4E0tJmWYuctGxpmNc+mGk8kiP39ws1

/T2+K/2+lFnPcEcOQkM3hTvbOb5XI+vx4NBrmkMricL5fLq2F+WBpeFSXFnPnhYHR5Xc

xzc9bLBQc3/DQqP8Rg9C3OewI4cpIZvL1eb3h1czO/bISzf//ZH25yaRHcbq7Oho8IQI

vJ+NV7sopPUYTHm408CcBzSGZwKL2zm1WHWGd6uu8w5WJycjpNseyxvVKz7+d/8iQAx0

MygwMaXq07zm7Pv2xls9m4f37bGV0//gDmYnIxzZMAHBPJDA6qd/bjjmw2G1fdZY8/Vr

iYfCkSHQBHSDKDA2se1Fxls+ow5hO6yxaz8UnZ0wbAUZLM4PCGV5vZLB3GfHx3WRHnTv

qnaSSL0u15f3ekjcVsUg5CVg3PsUjT5Yhkjb66NEdjaI+T4tnZ5mHW2qLMgXsG8qhWUh

dXM1XLGt+xJIjFWH0c0JKWyV98LZdycOuLAZLRdS5/vPrUtWogjtr8+jKNcVEpFr+5wj

xzfm390uJF+TWbCysH81gP+9F4rlleFq8H/Vh5xicjkPx11nLpe7Gqt1sV/zXkNdVyKS

2mzwxiaF4MUOwOvr7sSBSLyZeLn38aBzl/jS8+FLucOq8NPn/s1ZccFGv/kQ+i9ob1aX

C359/XvQez8ZeLP53dQ6blWv7crst/F/N9KAdhK8wv875u+ks3BNEZq48Dkswgit7Zt7

pXa/c6zWfqnd0UVt1pnWnnUzqFrYhe1Zhk5YPFf3sG2uj982+eWitHYyuWttMfltayKr

79+ffTzU09CFvv7FMu//OfI5o8h7H6eN8kM4iiHOpi1d/04tls0+jTnj1O7+Pndf/Zjg

cHqv6HKv4NPm92/NXlt3/n6X94EmP18c5JZhBDGupidD1fdWu9cjbbJ906an3/p3SCf3

mN6B3qqAVvx1h9vHuSGUSQzvAaXV8Ne40Bzg6QzSr5As4vX359+vFj9xx+OBRj9dECkh

kcXBq8bLAaJOOg2SwNcdE//fnh23x5c1MmxfwEHFhZN9MlKvC+SWZwYLm7rDmm7KGyWR

ERy/HQRtfL1Yn78FzjajC7huYoYbPm03cOH2asPlpEMoND2uouWzlENqsPFO29OgCe6m

p9TXA5JMt8uWxW92H9dPnMnZdClpf9prFXqgWtRxkrWzQ5kvVPz3N0K9JeP0/fTuvfT2

p3nE87n/MwLteXg9vi2dP+VvpKZ1d2+40cWMnlq5UUj4tH67A4Pe0bl5YXIZnB4eTusn

r0sA1vn83mf6udjFEteGHNO5DtUda89SB6j2WsPt4byQwOo2xxp1tjXt113HAjm2037B

/g9ufvqq+gaOs/5sXrIJh6CTauhFtMGkd/6ih3B6NjsDb8uicGVWa/it/B00d0NVYf74

1kBm+tOoOlX41Gcd+mfNGMPmU4G88WD9jw52HJ0kvKE2D6Fx+qfoLF7Ht9/vS+xn2971

y9ML3ypo6HqfBL52MdJBflDjUpd7br9zX7/XO9ksbbXdxRTjuUAymnie26l4LZCx5BN1

YfRy/1xdIi+Yuv5VLeynZTvLJzL8nGiTnb1qfY3K28fWWee1Qdcdl/MGlnWfPVzTUHo8

t8rKZ4bSqrF5VK0jybdu7FmZSr2PdpHvIxCCx/j7Vceq/ds8QKZZ158L1U9y6hsqpkD1

rY/K47v2Z3rOiu9T9u5VuqV67kUlpMJWid/Ouv5VKAx8hbkFouvd9ugEklD48zdyWjwg

PDUT77bFC2M1b325fMCMXRTADexM4RzfIQ94vfvv8u+SwCY/URnWQGwBupT2acXpRXma

Rgtv/Ur5dmrD6Oh2QGwFupu83SZSNvFsyM1ccxkcwAeDvDPMTE9LQcze/po2U8hrH6OC

aSGQBvaD08y5P7sIzVx7uWrwSgNfIXX8ulAI+RtyC1XPpA+aLIx1/JuLoIMqsvklxdZl

nYt9Tt11Wv3ChtXG+5ubT1ZZjX6/mbxc3lbJQ/TH5lLZfSYipB6+Rffy2XAjxG3oLUcu

lDpSzzlCEm3uFYfflVtVxKi3WLf7k60A7dbjdPJSoA8ATP25LMxt2LD/N046TWs01mi/

PMAHhTi8nF9I1Gy4DjI5kB8JbecBgzOEKOZraOnnPg+Z6+JSkHff37bXllaLGKbTJb9J

kB8KrK2yJ1uyfjNO7/5Mt5561uyATHSJ9Z62ifAc/3iC3JbNw9bYwcNrrWX9Zkm8wWfW
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YAvKbh13rAijQ6hVgG99Jn1jraZ8Dz2ZK8FH9JtugzAwCIQjIDAIhCMgMAiEIyAwCIQj

IDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMg

MAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAw

CIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAI

hCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiE

IyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQj

IDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMg

MAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAw

CIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAI

hCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiE

IyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQj

IDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMg

MAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAw

CIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAI

hCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiEIyAwCIQjIDAIhCMgMAiE

IyAwCIQjIDAIhCMgMAiEIyAwCIortcLvMk7dDtdvMUACHZNbeZPjMAiEUTus0kMwCAKC

QzAIAoJDMAiMV5Zm3mCoDW2Tp9QQUAnsCW5KX4S7JFnxkAQBSSGQBAFJIZAEAUkhkAQB

SSGQBAFJIZAEAUkhkAQBSSGQBAFJIZAEAUkhkAQBSSGQBAFJIZAEAUkhkAQBSSGQBAFJ

IZAEAUkhkAQBSSGQBAFJIZAEAUkhkAQBSSGRzSYnLSvdt4lmcrzca5dMPJZJGfB+AdkM

zgkHpnN8vlfH49GgxySWVwOV8ul1fD/LA0vCpKijnzw8Ho8rqY5+aslwsAeAckMzi4Xm

94dXMzv2yEs3//2R+4cmkR3G6uzoaPCGWLyfgNetfeZi0A75hkBkH0zm5WHWKd6em+w5

SLycnpNMWyx/aUzb6f/8mTr+ht1gJ7aHvwbkhmEMfwat1xdnv+ZWsXMBv3z287o+vHH8

BcTC6mefIVvc1aYB9tD94PyQwi6Z39uCObzcZVd9nGuWcPsph8KRLda3ubtcA+2h68J5

IZxNI8qLnKZtVhzCd0ly1m45Oyp+11vc1aYD9tD94XyQzCGV5tZrN0GPPx3WVFnDvpn0

7rncnteX//SBuL2WR8sh684+RkPJntnkqzKGbKM6TnF5NJGtPjoWuB16DtwTu0pGXyF1

/LpUSzvhggGV3n8serT12rBuLYksbrGKTxN+qHaeatudO7GeW55tfVEjfe071r4R1KX/

daLn2wzfpdatanjep/Z+UvKl196H/TVi0samxzWJpBHnFmy7yYKc+Qnp9fXqYVP3QtT5

YXV8ultJhK0Dr511/LpcSzvhjgebuAezJTuf/bKV7tFFc7xLSEzfnKmSSzVktf91oufY

T/UcGrpx9Sn+6te0fQ9kiLXcultJijmRBU7+xbvRPZvU7zJaRrCkbftk9dG37K0Wx6kV

c6/3tbvIe/8/SgMvy63q3CU2wME7OrrHWDyx/PG0l5Nu6f/vn842Y19l85dGC11tvz/u

oeG+nU/sHl1zxXb3j/W4PXJZlBUOXeYnViyytks9mv8jqz6Wk+LWytyGuVzTA2vRg3Tj

/rffz8IU/CE9UB//b8e/NGZKWyeu42Gx5H24PjJJlBSOlCsNH1fHXI56Wz2eK/NDDTne

fwlPIlB/0P1e5zetrvnhTxLL2N3tnZo8fvgE1lx3CamP7ajGYpmH16Xg3T9uBISWYQUL

oac3R9Nez11gOcvWw2S90ED9N4DymeVfksF8Bz1H1Tq/6r5CWCmbYHx0oyg2jS4GWD1S

AZr5bNku2+iv3KG6+vL13Lu7DVWTrwdL2Pn6tYtD6imU77em4w0/bgaElmEEvuLmuOKf

uq2Wyzr6JptnmHwN7ZVRHPyvEHcsH+e3vC4+wc0Vz8/nlbno6fHjybtgdHRzKDQLa6y1

ZeIZutToO+Y4GLyUXnnyodzsarXVRvWOSz1cgDtz9/i2Y82+YRzRTMPn981rn/TdoeHB

vJDMLI3WV7Bwp4+Wy2imbFAvvdk+a4/4vZ5KR//u/6cNJmv0NveJV7OeAl1N1m5RHNFw

tm2h4cK8kMQljMxuUlY+ms/1y0ZSOb9R/fmK93MuWNZtKLN8YFuD0/rW+r1O32T8u7QT

UPJ233O1SnTO/Zge6sBR6gjlHT07J18szRMjJtD45VvkKF1shffC2Xcjjz9bDk9w8wXs
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yX56oMykE18nP3aYy1njTXsf1cViw6z1DK6y3Xlx7nIdI33+t9a+Edyt9zLZc+3boC3X

s15R6rV+Y6V/6g8tT+6l1p1NCyhm9V2OqljcK71/Jc1WJXciktphK0Tv7113IpB7K/Yb

6za7pnD/OQvcM6+63SVUP57Hrxe+4peD0q3lAKkPVse288eP9aeGeqr3ollz5HbgE8Np

jt/jyav4k7fjqR2h55ebVcSoupBK2Tf/21XArwGHkLUsulz5Kyz+ODWeGo2x7VIldyKS

3WLf7l6kA7dLvdPJWoAMATvMKWZDbuXnyYNweMaQXbZLa4AgCAwyvHl33J0TLgWElmAB

zcSw9jBkfL0czW0XMOPN8Lb0kWk5P+32/1jSxbxTaZLfrMAHh7s/FJkUlO0jj8i8mX88

6L3ZAJjps+s9bRPgOe77lbkmpo5ZXRdSv7y0q2yWzRZwbAmxt+rW9QmYagaGssg136zF

pH+wx4PluSl+IvyRZ9ZgAAUUhmAABRSGYAAFFIZgAAUUhmAABRSGYAAFFIZgAAUUhmAA

BRSGYAAFFIZgAAUUhmAABRSGYAAFFIZgAAUUhmAABRSGYAAFFIZgAAUUhmAABRSGYAAF

FIZgAAUUhmAABRSGYAAFF0l8tlnqQdut1ungIgGDtl9JkBAEQhmQEARCGZAQBEIZkBAE

ThCgAAnmJ1OZH9CLwgyQwAIApHMwEAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzA

AAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAA

CikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAK

KQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAopDMAACikMwAAKKQzAAAop

DMAACikMwAAKKQzAAAopDMAACikMwAAGLodP4fSJaSB2q93ToAAAAASUVORK5CYII=)

"""

#test size 10% and train size 90%

#Random state = Mengontrol pengacakan yang diterapkan ke data sebelum

menerapkan pemisahan agar hasil yang didapatkan tetap sama

from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test = train_test_split(X,y, test_size=0.1,

random_state=42) #split test 10% dan train sisa dari test yaitu 90%

"""#Decision Tree"""

from sklearn.tree import DecisionTreeClassifier

dtree = DecisionTreeClassifier(random_state=42) #Mengontrol keacakan

estimator agar hasil yang didapatkan selalu tetap

dtree.fit(X_train, y_train)

from sklearn.metrics import confusion_matrix
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"""#Berdasarkan Jurnal Machine learning models for non-invasive glucose

measurement: towards diabetes management in smart healthcare

yang dikutip dari :

https://link.springer.com/article/10.1007/s12553-022-00690-7

**Precision:** Precision is measurement of how many positive

predictions are made for actual positive values.

**Recall/true positive rate/sensitivity:** Recall is measurement of

correct positive predictions from all positive predictions made

**F-1 Score:** F-1 Measure is a combination of precision and recall

#Penjelasan

**Precision:** Tedapat 76% pasien yang **sebenarnya** terkena diabetes

dibandingkan dengan keseluruhan pasien yang **diprediksi** terkena

diabetes.

**Recall :** Terdapat 87% pasien yang **diprediksi** terkena diabetes

dibandingkan dengan keseluruhan pasien yang **sebenarnya** terkena

diabetes.

**F-1 Score :** jika F1-Score punya skor yang baik mengindikasikan

bahwa model klasifikasi punya precision dan recall yang baik

#Berdasarkan jurnal The advantages of the Matthews correlation

coefficient (MCC) over F1 score and accuracy in binary

classification evaluation

"Checking only F1, one would read a good value (0.66 in

the [0, 1] interval)."
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nilai F1-Score bisa diilang bagus jika value F1 berada diantara 0,66

hingga 1

#Alasan menggunakan Precision Recall

yang dikutip dari : Jurnal The relationship between Recall and

Precision

https://asistdl.onlinelibrary.wiley.com/doi/abs/10.1002/(SICI)1097-4571

(199401)45:1%3C12::AID-ASI2%3E3.0.CO;2-L

"Recall and Precision and, in particular, Recall-Precision plots, have

been used for many years to characterize document retrieval

performance."

Alasan saya menggunakan Recall dan precision adalah untuk melihat

kinerja model

#Berdasarkan Jurnal Diagnose Diabetic Mellitus Illness Based on IoT

Smart Architecture

yang dikutip dari : https://www.hindawi.com/journals/wcmc/2022/7268571/

"for the classification considering the evaluative measures like

accuracy, precision, recall, and F1-score on PIDD and

claimed to have achieved comparatively enhanced results

on binary classifications"

Alasan kedua saya menggunakan precision recall adalah karena precision

recall lebih cocok digunakan untuk binary classifications

"""

y_pred = dtree.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,

recall_score
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print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

"""#Berdasarkan Jurnal Diabetes Mellitus Prediction using

Classification Techniques

Yang dikutip dari :

https://www.researchgate.net/profile/Anny-Leema/publication/34407266

7_Diabetes_Mellitus_Prediction_using_Classification_Techniques/links

/5f50f16da6fdcc9879c511e9/Diabetes-Mellitus-Prediction-using-Classif

ication-Techniques.pdf

"Confusion matrix is used to visualize the performance of the

algorithms which cross tabulates the observed and predicted

classes with associated statistics, evaluation metrics like

sensitivity, specificity, precision and accuracy are used to

evaluate the performance of the method. Factors like True

Positive (TP), True Negative (TN), False Positive (FP) and

False Negative (FN) are used"

Alasan saya menggunakan confusion matrix sebagai visualisasi data

adalah untuk memvisualisasikan performa dari sebuah algoritma

klasifikasi

![format confusion

matrix.png](data:image/png;base64,iVBORw0KGgoAAAANSUhEUgAAAOoAAACNCA

IAAAA2B3H7AAAAAXNSR0IArs4c6QAAAARnQU1BAACxjwv8YQUAAAAJcEhZcwAADsMAAA

7DAcdvqGQAABCoSURBVHhe7Z1teeTGEoUvhWAIBXMwhGAwhWWwDMIgCIxgCSyBMAiH3H

d12sc1pZlJ4im1JG+9P+ap/lCp+/RRS7PW2v/7u2lOS9u3OTFt3+bEtH2bE/Nu3/81zR

kYfl24sO+ImiJa0nLavvNoSctp+86jJS2n7TuPlrSctu88TiTp9+/fX15efvnll1E+Ko

ez77dv3zj1HUa/EzJ/8FLsKl+/fh2droF9f/vtN7qN8lFJI3wv7DV07Mt1/9dff6nIMJ

6fnxX/+eefT09Pis/ILpL+8ccfUUNAWxS+b1+gw14e+PekEe5v3yRrkv719dXOPh27SK

q7WdRQ/P777yO6Qdu3gLX02Bfpf/31Vxbmy5cvdCDmE2R9P37EK4GYJzkq2b+5M47auX
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D2EU3kln2FdmIpg4xs1aNhZV+aLCCHjNplQ5H+6fA5xBHCCezLI4SURUS0o5UijqTGfk

1FegJLpccPlmGXLXwXSdf25aF2RIsy2A5ZEEQPu1Ym2hc9EY1uxOwdzoZf0VOHk4r+nE

5Nc0iSnsC+oCVJ1zo19iu4iPSskCoBx9P0j7fOLeC8I5qI70WR0bZY2W6WMvZftC+VUU

Mrb08DDqa/s80hzgXeC6lhLxjGLftaaEHNVftqGRJsFeo2E847oolIK2uIydZff7Egj2

F6NrhqX47CviSJmitzIrp8ApxxRAuf077rDLuwi6TSKioQVcKXMi63ozu7L9CTGnqSSl

8elFmte5EG8F7YfWSCYTxuX2LUV71gqUY0EYYxooms7Ruhns1Y4iRVk30FPXk80DOD+i

clJwubRnhu+7KRKEZlirKvvsbFpwUknqyyYBgjmoi0umVfqwRJ1WhfKl0PPgof2/2Ap5

1tDh6hOJZ9+YrAMHicSnsndzrq07cEuqEmvuQoSc+aSXR6Kg/1+PjWWm7NLpJKw2iyiP

2H8/RPB2gLNEk0PyfQTWLySb1iLQRJ2DhgvVJbw9lHtHAg+2IyxmB8WcuaIhoRQdGRSu

3B0lTfi9GUWK0s0mSJDWcf0Sx+aBRYb42YG1kAI6IVAZKiTxSfo9DWNXjU//IAHEgN9X

SQ12fCeUe0cCD7fj5a0nLavvNoSctp+86jJS2n7TuPlrSctu88WtJy2r7zaEnLafvOoy

Utp+07j5a0nLbvPFrScn4i+35dXpja60ducBZJ7wsVf2i8O9vaN/6AN/6kEaSC2UIOvR

U1Cp/RvklD8fT0xExHjw+xFiqunU66xXp9AEYyooVi+wIe0ssfKLL+mThNMArVvLy8HE

RlUSVpQq/ayLJWm0q1Pg7effB62I4kab19hd7qwMF6h8agy0bSIDpn/Bnsi4Bktozsmu

hMTckLNCQh20Zr9DhJ0q3s+/z8LD+lN/d+mDdIg1h6swnJ9OKY4BDtMRFtMByi/QZIrj

V7Xf7jgMHE1OulM1p1+xOc7scJlvnGIhl0yaUXrB6BbCMqBQHJHGWUhq7xS2F8xm6oar

UJdKlHofQOGh0Ex1KjbOqsw4VqNBgXby1oFWQe0cKG9uVTr4cqFswWFDNV66KebsKX8j

0Q0CSbAodgX+pRlphW1ZOHbsqmolyuoq8lFYEMHM4nMa00kZCiLhvneQSfvRZUIrO1Ai

biMWMazYVYqvq5AkFkKVrpo/5JKIjJkV2nU2cvR3z9n5yciODOglYRxwkXgx5RBbas3G

AFmY+nhGpxn0OXuFm6SUUfRR+JBQjnYaubtBMc4lZgSIg7CotlfQpyar2BFeIoxqbiI8

SzF6J5yYi+3lCPIrMgjt6SNXXxo4CnTE9rlYQittqQhFXRecBrfWtBC4njhItBj6iCuO

NKQXkOXSwNlWuQFa0J3G2tF1CpZQPXEFtlIINbIeWxQVWfiEb/MOQZUSmaFyPEHAR8Io

VuI2rypQh6rJKYLAGdidXZJKHcX6yFjRsB9d5N6LYmDuZxSDiihYtBj6iCaF/fcbAOul

gaaqIoEdYDgTRzYkS34lSSnITK5mGvVY6tgpzSnW4ehg5UXMtGaTUvjz+iJj9ogWYXJ4

t6MrFqQEeNwjLs2KoMfI7y25OYNgJ2AS9N6rYFcZxwMegRVRDtC8wQ36Aas7U0nFF3QO

O7Hv3pySH0IZXXg3ptNipG3dcqp1UB6c5ZyOBdQQfGGy6k4sdIZ69C84oOM2qKg9fsvE

EKOiCjxU9CpeRrYYGlYQdBQ68F0O3WglYRxwkXgx5RBcm+gAWRLEqDQamJW4W14PCkl0

hSRt3XKqdVEZwR3aPooMq4wcf1+zDrs5egeV0doZ67ovgYiBpdq/GQKE6MISVfCwtcD1

TKwaPq7oJWEccJF4Me0cPIqXFiQuJaGhWBSVLJBW2NqKTIMoBa1aRDJAo1tFJkhcDJca

E6oyY11P/I+AYdqLy6GIyZzQM4ta38COQcUSlMn8y3nKFWbbcsAQ7zjohc0gcQh6Lqk1

DooCZU5VPipP2bDO5m7ixoFSQf0UK9fWUpwRxG7Rt6YB2FxYLoS0+mKrEE81d9RFqwGM

SShkOIvTxaORXjMKKI6J5EFywPOelMa3L8hyHbiIpgIsuE3olTMyiMt2hlRtF26KM5Ap

ZFCirXQukRi3o6kEpNkFYTnddnp+bqglZB5hEt1Nv3cVDNjhTSMcl3fI4j6afhBPblul

87lUtZX3VPRNu3nBPYl7sP9z7uero38Ylx0358Ctq+5ZzAvnp48FMam/Hp9l1xHEk/DU

nSI9r309CSltP2nUdLWk7bdx4taTlt33m0pOW0fefRkpbT9p1HS1pO23ceLWk5bd95tK

TltH3n0ZKW0/adR0taTtt3Hi1pOW3febSk5bR959GSltP2nUdLWk7bdx4taTlt33m0pO

W0fefRkpbT9p1HS1pO23ceLWk5bd95tKTltH3n0ZKW0/adR0tazj37Ns3xGX5duLDviJ

oiWtJy2r7zaEnLafvOoyUtp+07j5a0nM9g3+/fv78sf/BilI9K27ecA9mXM97i/q/yxb

76heCjfFT2GuG31W+xTox+JyQN/r2wy6z8i7xHefn1kvrV8qN8Azocfxn2GiH2RUOUVD

EqrD8XoPiMJEl3tq/2iWhfkf6Swpq27x3SxZ8Ufn19tbNPR5L0oPYV2on9Zxrib/lN9q
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VJ3dhaOGTULkul3xOcDp9DHOGOMIykMMLqb3mg/5e3vxXCJ8j6fvyIVwKxRa768x//Fc

4+ooXD2ZeH2hG9/SkR7nfIrYddbxvRvkiJrPpDRqyKs+FXhNbhpKI/p1PTHHaRdE1SGN

BEAiILVzitFJGRGvs1FekJKKnHDwT3WswkSXoI+yZG22JluxmVabL/on2pxOWKwbusPQ

1oTX9nm0Ocy44wjGRfkPLpjkSN/QouYuWosNbiHx/wtoDzjmjhvZAa5iARLS4mW3+xwI

Lc4HTbumpfjkJckrgVlDkR12ACnHFEu8Iwbtk3KgbUXLWv1E6wGavbTDjviBaOZV+I8u

FLGZcL/c7uC/Skhp6k0mOZMqt1L3YfgEgKi/9q33WGXUiSvhdSwxzW9o1Qz2aMNYmT3M

m+gp48HuiZQf0x/WhbSMWt2UXSNVcVTnoKam7Zl1gLYSaLKRjGiBYObV/LB0nuaF8qXQ

8+Ch/b/aDvK4rn4BHuC8P49/b1HyBDNyupr3HxaQHvtn3Hjy2iySL2H85DO3ryFKFvDO

yyFP2cQDetRFwVehKThCUBHnyvnmU7OPuI9kMKr+cucdJ3WbohF77kKG0Q+F5iSnA6UM

9a3NpxtiZJuqd9OWNkvTUiImoCWuNgAlRjGfgcxyxHoa9r0Dd+m+ZAaqing7w+E847op

2IQoEVljUFfVQJKInIVGoPJiZAeWJkJ1ar/gVtOWI2nH1EC3va99PTkpbT9p1HS1pO23

ceLWk5bd95tKTltH3n0ZKW0/adR0taTtt3Hi1pOW3febSk5bR959GSlvMT2ffr8g7aXj

8fgrNIel+o+HP43dnWvvGnkfGHtyAVzBZy6EWzUfiM9k0aiqenJ2Y6enyItVBx7XTSLd

brAzCSES0U2xfwkF7vQJH1awY0wShU8/LychCVRZWkCb29JMtabSrV+jh6X2cUDkaStN

6+Qi/K4GC98GHQZSNpEJ0z/gz2RUAyW0Z2TXSmpuSdJJKQbaM1epwk6Vb2fX5+lp/Sy5

A/zBukQSy9FYVkestJcIj2mIg2GA7RfgMk15q9Lv8Xw2Bi6vWGFK26/Qm/YJWKZNAll9

5ZewSyjagUBCRzlFEausbv2fEZu6Gq1SbQpR6FYq8hoIPgWGqUTZ11uFCNBuPirQWtgs

wjWtjQvnzqpVLFgtmCYqZqXdTTTfhSvgcCmmRT4BDsSz3KEtOqevLQTdlUlMtV9LWkIp

CBw/kkppUmElLUZeM8j+Cz14JKZLZWwEQ8ZkyjuRBLVT9XIIgsRSt91D8JBTE5sut06u

zliO+qk5MTEdxZ0CriOOFi0COqwJaVG6wg8/GUUC3uc+gSN0s3qeij6COxAOE8bHWTdo

JD3AoMCXFHYbGsT0FOrTewQhzF2FR8hHj2QjQvGdHXG+pRZBbE0Vuypi5+FPCU6Wmtkl

DEVhuSsCo6D3itby1oIXGccDHoEVUQd1wpKM+hi6Whcg2yojWBu631Aiq1bOAaYqsMZH

ArpDw2qOoT0egfhjwjKkXzYoSYg4BPpNBtRE2+FEGPVRKTJaAzsTqbJJT7i7WwcSOg3r

sJ3dbEwTwOCUe0cDHoEVUQ7es7DtZBF0tDTRQlwnogkGZOjOhWnEqSk1DZPOy1yrFVkF

O6083D0IGKa9korebl8UfU5Act0OziZFFPJlYN6KhRWIYdW5WBz1F+exLTRsAu4KVJ3b

YgjhMuBj2iCqJ9gRniG1RjtpaGM+oOaHzXoz89OYQ+pPJ6UK/NRsWo+1rltCog3TkLGb

wr6MB4w4VU/Bjp7FVoXtFhRk1x8JqdN0hBB2S0+EmolHwtLLA07CBo6LUAut1a0CriOO

Fi0COqINkXsCCSRWkwKDVxq7AWHJ70EknKqPta5bQqgjOiexQdVBk3+Lh+H2Z99hI0r6

sj1HNXFB8DUaNrNR4SxYkxpORrYYHrgUo5eFTdXdAq4jjhYtAjehg5NU5MSFxLoyIwSS

q5oK0RlRRZBlCrmnSIRKGGVoqsEDg5LlRn1KSG+h8Z36ADlVcXgzGzeQCntpUfgZwjKo

Xpk/mWM9Sq7ZYlwGHeEZFL+gDiUFR9Egod1ISqfEqctH+Twd3MnQWtguQjWqi3rywlmM

OofUMPrKOwWBB96clUJZZg/qqPSAsWg1jScAixl0crp2IcRhQR3ZPoguUhJ51pTY7/MG

QbURFMZJnQO3FqBoXxFq3MKNoOfTRHwLJIQeVaKD1iUU8HUqkJ0mqi8/rs1Fxd0CrIPK

KFevs+DqrZkUI6JvmOz3Ek/TScwL5c92uncinrq+6JaPuWcwL7cvfh3sddT/cmPjFu2o

9PQdu3nBPYVw8PfkpjMz7dviuOI+mnIUl6RPt+GlrSctq+82hJy2n7zqMlLaftO4+WtJ

y27zxa0nLavvNoSctp+86jJS2n7TuPlrSctu88WtJy2r7zaEnLafvOoyUtp+07j5a0nL

bvPFrSctq+82hJy2n7zqMlLaftO4+WtJy27zxa0nLavvNoSctp+86jJS2n7TuPlrSctu

88WtJy2r7zaEnLuWffpjk+w68LvT00J6bt25yYtm9zYtq+zWn5++//A3Xnpu/lu9g3AA

AAAElFTkSuQmCC)
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#Beberapa definisi dari bagian confusion matrix

True positive: 41 kasus di mana mesin memperkirakan jika pasien

memiliki diabetes, dan mereka memang memiliki diabetes.

False-positive: 13 kasus dimana mesin memperkirakan jika pasien

memiliki diabetes, padahal sebenarnya tidak memiliki diabetes

False-negative: 6 kasus dimana mesin memperkirakan jika pasien tidak

memiliki diabetes, padahal sebenarnya memiliki diabetes

True Negative: 35 kasus di mana mesin memperkirakan jika pasien tidak

memiliki diabetes, dan mereka memang memiliki diabetes.

"""

cm = confusion_matrix(y_test, y_pred) #memasukkan y_test dan y_pred

plt.figure(figsize=(5,5)) #ukuran plotting heatmap

sns.heatmap(data=cm,linewidths=.5, annot=True, cmap = 'Blues')

plt.ylabel('Actual label') #Mendefinisikan sumbu y untuk Actual label

plt.xlabel('Predicted label') #Mendefinisikan sumbu x untuk predicted

label

all_sample_title = 'Accuracy Score: {0}'.format(dtree.score(X_test,

y_test)) #melakukan kalkulasi score akurasi, {0} berfungsi untuk

menampilkan angka akurasi

plt.title(all_sample_title, size = 15) #setting ukuran tulisan

"Accuracy Score: 0.8"

"""#XGBoost"""

from xgboost import XGBClassifier
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xgb_model = XGBClassifier()

xgb_model.fit(X_train, y_train)

y_pred = xgb_model.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,

recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

cm = confusion_matrix(y_test, y_pred)

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

sns.heatmap(data=cm,linewidths=.5, annot=True, cmap = 'Blues')

plt.ylabel('Actual label')

plt.xlabel('Predicted label')

all_sample_title = 'Accuracy Score: {0}'.format(xgb_model.score(X_test,

y_test)) # menampilkan score akurasi

plt.title(all_sample_title, size = 15) #format title untuk accuracy

score

"""#Metode 80 20

#Berdasarkan Jurnal Improving the Classification Accuracy using

Recursive Feature Elimination with Cross-Validation

yang dikutip dari :

http://www.puneetmisra.com/admin/uploads/journals/5f136d202b8ba1.186

44117.pdf

"In

this study, we have used the train_test_split() method of
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the Scikit-Learn library of python. Through this function, we divide

the dataset into a different ratio. However, the 80/20 (train/test)

rule is mostly used in the studies."

Tujuan penggunaan train test split menjadi 80 dan 20 adalah karena

rasio tersebut paling sering digunakan dalam penelitian

"""

#test size 20% and train size 80%

from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test = train_test_split(X,y, test_size=0.2,

random_state=42)

"""#Decision Tree"""

from sklearn.tree import DecisionTreeClassifier

dtree = DecisionTreeClassifier(random_state=42)

dtree.fit(X_train, y_train)

y_pred = dtree.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,

recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

cm = confusion_matrix(y_test, y_pred)

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

sns.heatmap(data=cm,linewidths=.5, annot=True, cmap = 'Blues')
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plt.ylabel('Actual label')

plt.xlabel('Predicted label')

all_sample_title = 'Accuracy Score: {0}'.format(dtree.score(X_test,

y_test))

plt.title(all_sample_title, size = 15)

"""#XGBoost"""

from xgboost import XGBClassifier

xgb_model = XGBClassifier()

xgb_model.fit(X_train, y_train)

y_pred = xgb_model.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,

recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

cm = confusion_matrix(y_test, y_pred)

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

sns.heatmap(data=cm,linewidths=.5, annot=True, cmap = 'Blues')

plt.ylabel('Actual label')

plt.xlabel('Predicted label')

all_sample_title = 'Accuracy Score: {0}'.format(xgb_model.score(X_test,

y_test))

plt.title(all_sample_title, size = 15)

"""#Metode 70 30
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#Berdasarkan Jurnal A Comparative Analysis for Diabetic Prediction

Based on Machine Learning Techniques

Yang dikutip dari : https://www.iasj.net/iasj/download/a371daadb33b96fd

Disimpulkan bahwa Train Test split dengan rasio 70 dan 30 dapat

menghasilkan akurasi yang lebih besar dibandingkan dengan metode

K-Fold Cross Validation

"""

#test size 30% and train size 70%

from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test = train_test_split(X,y, test_size=0.3,

random_state=42)

"""#Decision Tree"""

from sklearn.tree import DecisionTreeClassifier

dtree = DecisionTreeClassifier(random_state=42)

dtree.fit(X_train, y_train)

y_pred = dtree.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,

recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

cm = confusion_matrix(y_test, y_pred)
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plt.figure(figsize=(5,5))

sns.heatmap(data=cm,linewidths=.5, annot=True, cmap = 'Blues')

plt.ylabel('Actual label')

plt.xlabel('Predicted label')

all_sample_title = 'Accuracy Score: {0}'.format(dtree.score(X_test,

y_test))

plt.title(all_sample_title, size = 15)

"""#XGBoost"""

from xgboost import XGBClassifier

xgb_model = XGBClassifier()

xgb_model.fit(X_train, y_train)

y_pred = xgb_model.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,

recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

cm = confusion_matrix(y_test, y_pred)

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

sns.heatmap(data=cm,linewidths=.5, annot=True, cmap = 'Blues')

plt.ylabel('Actual label')

plt.xlabel('Predicted label')

all_sample_title = 'Accuracy Score: {0}'.format(xgb_model.score(X_test,

y_test))

plt.title(all_sample_title, size = 15)
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"""#Metode 60 40"""

#test size 40% and train size 60%

from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test = train_test_split(X,y, test_size=0.4,

random_state=42)

"""#Decision Tree"""

from sklearn.tree import DecisionTreeClassifier

dtree = DecisionTreeClassifier(random_state=42)

dtree.fit(X_train, y_train)

y_pred = dtree.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,

recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

cm = confusion_matrix(y_test, y_pred)

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

sns.heatmap(data=cm,linewidths=.5, annot=True, cmap = 'Blues')

plt.ylabel('Actual label')

plt.xlabel('Predicted label')

all_sample_title = 'Accuracy Score: {0}'.format(dtree.score(X_test,

y_test))

plt.title(all_sample_title, size = 15)
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"""#XGBoost"""

from xgboost import XGBClassifier

xgb_model = XGBClassifier()

xgb_model.fit(X_train, y_train)

y_pred = xgb_model.predict(X_test)

from sklearn.metrics import accuracy_score, f1_score, precision_score,

recall_score

print('F-1 Score : ',(f1_score(y_test, y_pred)))

print('Precision Score : ',(precision_score(y_test, y_pred)))

print('Recall Score : ',(recall_score(y_test, y_pred)))

cm = confusion_matrix(y_test, y_pred)

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

sns.heatmap(data=cm,linewidths=.5, annot=True, cmap = 'Blues')

plt.ylabel('Actual label')

plt.xlabel('Predicted label')

all_sample_title = 'Accuracy Score: {0}'.format(xgb_model.score(X_test,

y_test))

plt.title(all_sample_title, size = 15)

"""#Hasil Perbandingan Akurasi Train Test Split

Decision Tree     XGBoost

86.36              87.50   Train Test 90 10
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86.28              86.85   Train Test 80 20

83.58              86.64   Train Test 70 30

80.22              84.52   Train Test 60 40
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