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Lampiran 4. Source Code

7/21/24, 10:03 AM keluarga_beresiko_stunting - Colab

PREDIKSI KELUARGA BERESIKO STUNTING

v INSTALL LIBRARY

Ipip install autoviz
!pip install pycaret

3% Requirement already satisfied: autoviz in /usr/local/lib/python3.1@/dist-packages (9.1.808)
Requirement already satisfied: emoji in /usr/local/lib/python3.10/dist-packages (from autoviz) (2.11.0)
Requirement already satisfied: fsspec>=0.8.3 in /usr/local/lib/python3.10/dist-packages (from autoviz) (2023.6.0)
Requirement already satisfied: holoviews<=1.14.9 in /usr/local/lib/python3.10/dist-packages (from autoviz) (1.14.9)
Requirement already satisfied: hvplot~=0.7.3 in /usr/local/lib/python3.10/dist-packages (from autoviz) (@.7.3)
Requirement already satisfied: matplotlib<=3.7.4 in /usr/local/lib/python3.10/dist-packages (from autoviz) (3.7.1)
Requirement already satisfied: nltk in /usr/local/lib/python3.10/dist-packages (from autoviz) (3.8.1)
Requirement already satisfied: numpy<1.25.8 in /usr/local/lib/python3.10/dist-packages (from autoviz) (1.24.4)
Requirement already satisfied: pandas-dq>=1.29 in /usr/local/lib/python3.1@/dist-packages (from autoviz) (1.29)
Requirement already satisfied: pandas<2.@ in /usr/local/lib/python3.10/dist-packages (from autoviz) (1.5.3)
Requirement already satisfied: panel~=0.14.4 in /usr/local/lib/python3.10/dist-packages (from autoviz) (0.14.4)
Requirement already satisfied: param==1.13.0 in /usr/local/lib/python3.10/dist-packages (from autoviz) (1.13.0)
Requirement already satisfied: pyamg in /usr/local/lib/python3.10/dist-packages (from autoviz) (5.1.0)
Requirement already satisfied: scikit-learn in /usr/local/lib/python3.10/dist-packages (from autoviz) (1.4.2)
Requirement already satisfied: seaborn»>=0.12.2 in /usr/local/lib/python3.1@/dist-packages (from autoviz) (@.13.1)
Requirement already satisfied: statsmodels in /usr/local/lib/python3.10/dist-packages (from autoviz) (0.14.1)
Requirement already satisfied: textblob in /usr/local/lib/python3.108/dist-packages (from autoviz) (0.17.1)
Requirement already satisfied: typing-extensions>=4.1.1 in /usr/local/lib/python3.108/dist-packages (from autoviz) (4.11.0)
Requirement already satisfied: wordcloud in /usr/local/lib/python3.1@/dist-packages (from autoviz) (1.9.3)
Requirement already satisfied: xgboost<1.7,>=0.82 in /usr/local/lib/python3.10/dist-packages (from autoviz) (1.6.2)
Requirement already satisfied: xlrd in /usr/local/lib/python3.10/dist-packages (from autoviz) (2.0.1)
Requirement already satisfied: pyviz-comms>=8.7.4 in /usr/local/lib/python3.10/dist-packages (from holoviews<=1.14.9->autoviz) (3.0.2
Requirement already satisfied: colorcet in /usr/local/lib/python3.1@/dist-packages (from holoviews<=1.14.9->autoviz) (3.1.0)
Requirement already satisfied: packaging in /usr/local/lib/python3.10/dist-packages (from holoviews<=1.14.9->autoviz) (24.0)
Requirement already satisfied: bokeh>=1.0.8 in /usr/local/lib/python3.1@/dist-packages (from hvplot~=0.7.3->autoviz) (2.4.3)
Requirement already satisfied: contourpy>=1.0.1 in /usr/local/lib/python3.10/dist-packages (from matplotlib<=3.7.4->autoviz) (1.2.1)
Requirement already satisfied: cycler>=0.10 in /usr/local/lib/python3.10/dist-packages (from matplotlib<=3.7.4->autoviz) (0.12.1)
Requirement already satisfied: fonttools>=4.22.8 in /usr/local/lib/python3.10/dist-packages (from matplotlib<=3.7.4->autoviz) (4.51.0
Requirement already satisfied: kiwisolver>=1.8.1 in /usr/local/lib/python3.10/dist-packages (from matplotlib<=3.7.4->autoviz) (1.4.5)
Requirement already satisfied: pillow»>=6.2.8 in /usr/local/lib/python3.10/dist-packages (from matplotlib<=3.7.4->autoviz) (9.4.0)
Requirement already satisfied: pyparsing>=2.3.1 in /usr/local/lib/python3.10/dist-packages (from matplotlib<=3.7.4->autoviz) (3.1.2)
Requirement already satisfied: python-dateutil>=2.7 in /usr/local/lib/python3.10/dist-packages (from matplotlib<=3.7.4->autoviz) (2.8
Requirement already satisfied: pytz>=2020.1 in /usr/local/lib/python3.1@/dist-packages (from pandas<2.@->autoviz) (2023.4)
Requirement already satisfied: markdown in /usr/local/lib/python3.1@/dist-packages (from panel~=0.14.4->autoviz) (3.6)
Requirement already satisfied: requests in /usr/local/lib/python3.10/dist-packages (from panel~=0.14.4->autoviz) (2.31.0)
Requirement already satisfied: tqdm>=4.48.0 in /usr/local/lib/python3.10/dist-packages (from panel~=0.14.4->autoviz) (4.66.2)
Requirement already satisfied: pyct>=0.4.4 in /usr/local/lib/python3.10/dist-packages (from panel~=0.14.4->autoviz) (0.5.0)
Requirement already satisfied: bleach in /usr/local/lib/python3.10/dist-packages (from panel~=0.14.4->autoviz) (6.1.0)
Requirement already satisfied: setuptools>=42 in /usr/local/lib/python3.10/dist-packages (from panel~=0.14.4->autoviz) (67.7.2)
Requirement already satisfied: scipy>=1.6.8 in /usr/local/lib/python3.10@/dist-packages (from scikit-learn->autoviz) (1.11.4)
Requirement already satisfied: joblib>=1.2.8 in /usr/local/lib/python3.10/dist-packages (from scikit-learn->autoviz) (1.4.0)
Requirement already satisfied: threadpoolctl>=2.0.8 in /usr/local/lib/python3.1@/dist-packages (from scikit-learn->autoviz) (3.4.0)
Requirement already satisfied: click in /usr/local/lib/python3.10/dist-packages (from nltk->autoviz) (8.1.7)
Requirement already satisfied: regex>=2021.8.3 in /usr/local/lib/python3.1@/dist-packages (from nltk->autoviz) (2023.12.25)
Requirement already satisfied: patsy>=0.5.4 in /usr/local/lib/python3.10/dist-packages (from statsmodels->autoviz) (0.5.6)
Requirement already satisfied: Jinja2>=2.9 in /usr/local/lib/python3.1@/dist-packages (from bokeh>=1.0.8->hvplot~=0.7.3->autoviz) (3.
Requirement already satisfied: PyYAML>=3.10 in /usr/local/lib/python3.10/dist-packages (from bokeh>=1.0.8->hvplot~=8.7.3->autoviz) (6
Requirement already satisfied: tornado>=5.1 in /usr/local/lib/python3.10/dist-packages (from bokeh>=1.0.8->hvplot~=08.7.3->autoviz) (6
Requirement already satisfied: six in /usr/local/lib/python3.1@/dist-packages (from patsy>=8.5.4->statsmodels->autoviz) (1.16.0)
Requirement already satisfied: webencodings in /usr/local/lib/python3.1@/dist-packages (from bleach->panel~=08.14.4->autoviz) (©.5.1)
Requirement already satisfied: charset-normalizer<4,>=2 in /usr/local/lib/python3.10/dist-packages (from requests->panel~=0.14.4->aut
Requirement already satisfied: idna<4,>=2.5 in /usr/local/lib/python3.10/dist-packages (from requests->panel~=0.14.4->autoviz) (3.6)
Requirement already satisfied: urllib3<3,>=1.21.1 in /usr/local/lib/python3.10/dist-packages (from requests->panel~=0.14.4->autoviz)
Requirement already satisfied: certifi>=2017.4.17 in /usr/local/lib/python3.10/dist-packages (from requests->panel~=08.14.4->autoviz)
Requirement already satisfied: MarkupSafe>=2.0 in /usr/local/lib/python3.1@/dist-packages (from Jinja2>=2.9->bokeh>=1.0.0->hvplot~=0.
Requirement already satisfied: pycaret in /usr/local/lib/python3.10/dist-packages (3.3.90)
Requirement already satisfied: ipython>=5.5.8 in /usr/local/lib/python3.10/dist-packages (from pycaret) (7.34.0) N
4 »

v IMPORT LIBRARY
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import pandas as pd

import numpy as np

import seaborn as sns

import matplotlib.pyplot as plt

from sklearn.model_selection import train_test_split
from sklearn.preprocessing import StandardScaler
from sklearn.naive_bayes import GaussianNB

from sklearn.metrics import confusion_matrix

from sklearn.metrics import classification_report
from sklearn.metrics import accuracy_score

v DATA SELECTION

#LOAD DATA
df = pd.read_csv('/content/datasetbrst.csv')

df.head(10)

g sumber.air sanitasd terlalu Veiaalii terlalu terlalu bevesikc
SN buruk .mud§ tua istri dekat: banyak stunting
buruk istri umur anak

0 0.0 0.0 0.0 0.0 0.0 0 0
1 0.0 0.0 0.0 0.0 0.0 0 0
2 0.0 0.0 0.0 0.0 0.0 0 0
3 0.0 0.0 0.0 0.0 0.0 0 0
4 0.0 0.0 0.0 0.0 0.0 0 0
5 0.0 0.0 0.0 0.0 0.0 0 0
6 0.0 0.0 0.0 0.0 0.0 0 0
7 0.0 0.0 0.0 1.0 0.0 1 1
8 0.0 0.0 0.0 1.0 0.0 0 1
df.info()

¥

<class 'pandas.core.frame.DataFrame'>

RangeIndex: 7517 entries, @ to 7516

Data columns (total 7 columns):

#  Column Non-Null Count Dtype

@  sumber air minum buruk 7514 non-null  float64

1 sanitasi buruk 7514 non-null  float64
2 terlalu muda istri 6728 non-null  float64
3 terlalu tua istri 6730 non-null  float64
4 terlalu dekat umur 6725 non-null  float64
5 terlalu banyak anak 6731 non-null  object
6 beresiko stunting 6732 non-null  object

dtypes: float64(5), object(2)
memory usage: 411.2+ KB

pd.concat([df.head(6), df.tail(4)])
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S5+

sumber s & terlalu

air minum san;ﬁ:z; muda

buruk istri

0 0.0 0.0 0.0
1 0.0 0.0 0.0
2 0.0 0.0 0.0
3 0.0 0.0 0.0
4 0.0 0.0 0.0
5 0.0 0.0 0.0
7513 0.0 1.0 0.0
7514 0.0 1.0 0.0
7515 0.0 1.0 0.0

v PREPROCESSING DATA

#MENGHITUNG MISSING VALUE
df.isnull() .sum()

2¥ sumber air minum buruk 3
sanitasi buruk 3
terlalu muda istri 789
terlalu tua istri 787
terlalu dekat umur 792
terlalu banyak anak 786
beresiko stunting 785
dtype: int64

#MENGHAPUS MISSING VALUE
df.dropna(inplace=True)
df.reset_index(drop=True, inplace=True)

# Menampilkan DataFrame setelah penghapusan
pd.concat([df.head(5), df.tail(5)])

#

sumber 3 = terlalu

air minum san;z::i mud?

buruk istri

0 0.0 0.0 0.0

1 0.0 0.0 0.0

2 0.0 0.0 0.0
3 0.0 0.0 0.0
4 0.0 0.0 0.0
6704 0.0 1.0 0.0
6705 0.0 1.0 0.0
6706 0.0 1.0 0.0
6707 0.0 1.0 0.0

#MISSING VALUE SETELAH PREPROCESSING

df.isnull() .sum()

:} sumber air minum buruk ]
sanitasi buruk Q
terlalu muda istri ]
terlalu tua istri ]
terlalu dekat umur Q
terlalu banyak anak ]
beresiko stunting ]

dtype: int64
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#INFORMASI DATA SETELAH PREPROCESSING
df.info()

)

<class 'pandas.core.frame.DataFrame'>
RangeIndex: 6709 entries, @ to 6708
Data columns (total 7 columns):

#  Column Non-Null Count Dtype

@  sumber air minum buruk 6789 non-null float64
1 sanitasi buruk 6789 non-null  float64
2 terlalu muda istri 6709 non-null  float64
3 terlalu tua istri 6709 non-null  float64
4  terlalu dekat umur 6709 non-null  float64
5 terlalu banyak anak 6709 non-null  object
6 beresiko stunting 6709 non-null  object

dtypes: float64(5), object(2)
memory usage: 367.0+ KB

v TRANSFORMATION DATA

#TRANSFORMAST DATA
df = df.astype(int)
df.info()

0

<class 'pandas.core.frame.DataFrame’>

Rangelndex: 67@9 entries, @ to 6708

Data columns (total 7 columns):

#  Column Non-Null Count Dtype

@ sumber air minum buruk 6709 non-null  int64

1 sanitasi buruk 6709 non-null  int64
2 terlalu muda istri 6709 non-null  int64
3 terlalu tua istri 6709 non-null  int64
4 terlalu dekat umur 6709 non-null  int64
5 terlalu banyak anak 6709 non-null  int64
6 beresiko stunting 6709 non-null  int64

dtypes: int64(7)
memory usage: 367.0 KB

# Menampilkan DataFrame setelah transformasi data
pd.concat([df.head(5), df.tail(5)])

®

sumber terlalu terlalu terlalu

air minum sanitasl muda terlalu dekat banyak beresiko

R buruk e tua istri PR Shak stunting

0 0 0 0 0 0 0 0

1 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0
6704 0 1 0 0 0 0 1
6705 0 1 0 0 0 0 1
6706 0 1 0 0 0 0 1
6707 0 1 0 0 0 0 1

v DATA MINING

PEMBAGIAN VARIABEL X DAN Y

#MEMBAGI VARIABEL X DAN Y
x = df.iloc[:, :-1].values
y = df.iloc[:, -1].values

print(x)

https://colab.research.google.com/drive/1RuPpw-qlC-taGKyDXdmNiRT-kA2EIpLS#scrollTo=8hBnc_n8of2p&printMode=true
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3% [[e

[e1e00o0]
[e10000]
[e10000]]

print (y)

Y [000...111]

DATA TRAINING & DATA TESTING

#MEMBAGI DATA TRAINING & DATA TESTING

x_train, x_test, y_train, y_test = train_test_split(x, y, test_size = 0.2, random_state=42)
print("x_train = ", len(x_train))

print("x_test = ", len(x_test))

_train = ", len(y_train))

print("y_test = ", len(y_test))

3% x_train = 5367
x_test = 1342
y_train = 5367
y_test = 1342

DATA ANALISIS

#ANALISIS DATA PADA KOLOM BERESIKO STUNTING
class_distribution = np.bincount(y_train)
print(class_distribution)

5% [3736 1631]

# MENGHITUNG
kategori_counts = np.bincount(y_train)

labels = ['0", '1']
sizes = kategori_counts

# Warna dan eksplosi
colors = ['#1368d6', '#37acfe']
explode = (0, 0)

# Membuat exploded pie chart

plt.figure(figsize=(6, 6))

plt.pie(sizes, explode=explode, labels=labels, colors=colors, autopct='%1.1f%%', startangle=55)
plt.title('Distribusi Kategori Beresiko Stunting')

plt.show()

https://colab.research.google.com/drive/1RuPpw-qlC-taGKyDXdmNiRT-kA2EIpLS#scrollTo=8hBnc_n8of2p&printMode=true
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S5+

Distribusi Kategori Beresiko Stunting

METODE OVERSAMPLING SMOTE

#Penerapan Oversampling SMOTE
from imblearn.over_sampling import SMOTE
sm = SMOTE(random_state=123)

X_train_resampled, y_train_resampled = sm.fit_resample(x_train, y_train)
y_train_resampled_series = pd.Series(y_train_resampled)

#PERBANDINGAN DATA OVERSAMPLING

print('Before Sampling')
print(pd.Series(y_train).value_counts())
print('")

print('After Sampling')
print(y_train_resampled_series.value_counts())
5~ Before Sampling

[ 3736
1 1631
dtype: int64

After Sampling

1 3736
2] 3736
dtype: int64

x_resampled = pd.DataFrame(x_train_resampled, columns=[f'feature_{i}' for i in range(x_train_resampled.shape[1])])
y_resampled = pd.Series(y_train_resampled, name='target')

train_data = pd.concat([x_resampled, y_resampled], axis=1)

#MENGECEK MISSING VALUES SETELAH OVERSAMPLING
print(pd.Series(y_train).isna().sum())

¥

]
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# Hitung frekuensi masing-masing kategori

kategori_ytrain = y_train_resampled_series.value_counts()
# Data untuk pie chart

labels = kategori_ytrain.index

sizes = kategori_ytrain.values

# Warna dan eksplosi
colors = ['#1368d6", '#37acfe’]
explode = (1, @)

# Membuat exploded pie chart

plt.figure(figsize=(6, 6))

plt.pie(sizes, explode=None, labels=labels, colors=colors, autopct='%1.1f%%', startangle=90)
plt.title('Distribusi Kategori Beresiko Stunting Setelah SMOTE')

plt.show()

34

= Distribusi Kategori Beresiko Stunting Setelah SMOTE

# Inisialisasi Environment PyCaret
#from pycaret.classification import *
#expl = setup(data=df, target='beresiko stunting')

# Perbandingan Model Terbaik
#best_model = compare_models()

KORELASI DATA

#KORELASI DATA
sns.heatmap(df.corr(), cmap="Blues", annot=True)

https://colab.research.google.com/drive/1RuPpw-qIC-taGKyDXdmNiRT-kA2EIpLS#scrollTo=8hBnc_n8of2p&printMode=true
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5% <Axes: >

sumber air minum buruk

sanitasi buruk

terlalu muda istri

terlalu tua istri

terfalu dekat umur 0.0089
terlalu banyak anak 0.071
beresiko stunting
x
2
2
g

sumber air minum buruk

0.093 -0.0011

0.016

0.094

0.011

o
=
N

terlalu muda istri

df.corr().style.background_gradient() .set_precision(1)

¢ sumber air minum
buruk
sumber air minum .

buruk A

sanitasi buruk nan

terlalu muda istri narn

terlalu tua istri nar

terlalu dekat umur nan

terlalu banyak anak nar

PEMBUATAN MODEL NAIVE BAYES

#PEMBUATAN MODEL NAIVE BAYES
classifier = GaussianNB()
classifier.fit(x_train, y_train)
27 . GaussianNg !

GaussianNB()

y_pred = classifier.predict(x_test)
y_pred

3% array([e, 0, 0, ..., 0, @, @])

classifier.predict_proba(x_test)

5% array([[9.99990257e-01, 9.74307669e-06],
[9.99990257e-01, 9.74307669¢-06],
[9.99990257e-01, 9.74307669e-06],

ey
[9.99990257e-01, 9.74307669e-06],

https://colab.research.google.com/drive/1RuPpw-qlC-taGKyDXdmNiRT-kA2EIpLS#scrollTo=8hBnc_n8of2p&printMode=true
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[9.99990257e-01, 9.74307669e-06],
ra QQQaAI874-01 Q 74307RRAa-0RT1Y

v EVALUASI MODEL

#AKURASI MODEL
akurasi = classification_report(y_test, y_pred)

print(akurasi)
3y precision recall fl-score support
] 1.00 .98 0.99 945
1 0.96 09.99 .98 397
accuracy 0.99 1342
macro avg 0.98 0.99 0.98 1342
weighted avg 0.99 .99 09.99 1342

#AKURAST DALAM BENTUK PERSEN

akurasi = accuracy_score(y_test, y_pred)
print("Tingkat Akurasi : %d" %(akurasi*1e@), "%")
5+ Tingkat Akurasi : 98 %

# Membuat DataFrame untuk menampilkan perbandingan y_test dan y_pred
result_df = pd.DataFrame({'y_test': y_test, 'y _pred': y_pred})
print(result_df)

5 y_test y_pred
[} 2] )
1 ] )
2 2] 2]
3 2] 2]
4 1 A
1337 ] ]
1338 e )
1339 2] 2]
1340 *] 2]
1341 2] 2]

[1342 rows x 2 columns]

#CONFUSION MATRIX
cm = confusion_matrix(y_test, y_pred)
print(cm)

5% [[927 18]
[ 2 395]]

# Visualisasi confusion matrix
cm = pd.DataFrame(cm, index=['Actual @', 'Actual 1'], columns=['Predicted @', 'Predicted 1'])

https://colab.research.google.com/drive/1RuPpw-qlC-taGKyDXdmNiRT-kA2EIpLS#scrollTo=8hBnc_n8of2p&printMode=true
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1337 ] ]
1338 ] ]
1339 ] ]
1340 [} [}
1341 0 [}

[1342 rows x 2 columns]

#CONFUSION MATRIX
cm = confusion_matrix(y_test, y_pred)
print(cm)

5% [[927 18]
[ 2395]]
# Visualisasi confusion matrix

cm = pd.DataFrame(cm, index=['Actual @', 'Actual 1'], columns=['Predicted @', 'Predicted 1'])

plt.figure(figsize=(6, 6))

sns.heatmap(cm, annot=True, fmt='d', cmap='Blues’', cbar=False)
plt.xlabel('Predicted Labels')

plt.ylabel('Actual Labels')

plt.title('Confusion Matrix Heatmap')

plt.show()

Confusion Matrix Heatmap
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Predicted Labels

v EXPORT MODEL

#MENYIMPAN MODEL

import pickle

model = 'kbst_model.sav'
pickle.dump(classifier, open(model, 'wb'))

#MENYIMPAN DATASET BERSIH
df.to_excel('databersihkbst.x1lsx', index=False)

#from google.colab import files
#files.download( 'hasildataset.csv')

https://colab.research.google.com/drive/1RuPpw-qlC-taGKyDXdmNiRT-kA2EIpLS#scrollTo=jnersVI244D_&printMode=true
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