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Lampiran 0 3 XGBoost

import pandas as pd

import numpy as np

import xgboost as xgb

from sklearn.preprocessing import StandardScaler
from imblearn.over sampling import SMOTE

from sklearn.metrics import accuracy score,
precision score, recall score, fl score,
confusion matrix, classification report

from sklearn.model selection import StratifiedKFold
import matplotlib.pyplot as plt

import seaborn as sns

import warnings

warnings.filterwarnings ("ignore")

# Load dataset utama

data =

pd.read csv("data diabetes rsudB final normalized.csv")
# Ganti sesuai nama file asli

# Fitur yang digunakan

fitur terpilih = ['Jenis

Kelamin', 'DiabetesPedigree’', 'Kehamilan', 'Insulin’',
'Kadar Glukosa Darah', 'Tekanan

darah', 'BMI', 'Umur', 'HbAlc']

X
y

data[fitur terpilih]
data['Outcome']

# Inisialisasi metrik
akurasi list = []
precision list = []
recall list = []

f1 list = []
all y true = []

Il
—
.

all y pred

# Inisialisasi Stratified K-Fold
skf = StratifiedKFold(n splits=10, shuffle=True,
random state=42)




# Mulai Cross-Validation
for fold, (train idx, val idx) in
enumerate (skf.split(X, y), 1):

print (f"\n===== Fold {fold} =====")

X train, X val X.iloc[train idx], X.iloc[val idx]

y train, y val y.iloc[train idx], y.iloc[val idx]
# Scaling

scaler = StandardScaler ()

X train scaled = scaler.fit transform(X train)

X val scaled = scaler.transform(X val)

# SMOTE

smote = SMOTE (random state=42)

X resampled, y resampled =
smote.fit resample (X train scaled, y train)

# Model XGBoost

model = xgb.XGBClassifier (
objective='binary:logistic',
eval metric='logloss',
use label encoder=False,
n _estimators=150,
learning rate=0.1,
max depth=5,
subsample=0.8,
colsample bytree=0.8,
gamma=0.1,
random state=42,
tree method="hist'

model.fit (X resampled, y resampled)
y pred = model.predict (X val scaled)

# Simpan prediksi gabungan
all y true.extend(y val)
all y pred.extend(y pred)

# Evaluasi per fold
acc = accuracy score(y val, y pred)




prec = precision score(y val, y pred,
zero_division=0)

rec = recall score(y val, y pred, zero division=0)

fl = f1 score(y val, y pred, zero division=0)

akurasi list.append(acc)
precision list.append(prec)
recall list.append(rec)

f1 list.append(fl)

print ("Confusion Matrix:")

print (confusion matrix(y val, y pred))

print ("\nClassification Report:")

print (classification report(y val, y pred,
target names=["Tidak Berisiko", "Berisiko"]))

# Ringkasan hasil

print ("\n" 4+ "=" * 40)

print ("=== Rata-rata Skor 10-Fold Cross-Validation
=="]

print (f"Rata-rata Akurasi

{np.mean (akurasi list):.4f}")

print (f"Rata-rata Presisi

{np.mean (precision list) :.4f}")

print (f"Rata-rata Recall
{np.mean (recall list):.4f}")

print (f"Rata-rata Fl-Score : {np.mean(fl list):.4£f}")
print ("=" * 40)

# Confusion Matrix Gabungan

cm = confusion matrix(all y true, all y pred)

plt.figure (figsize=(8, 6))

sns.heatmap (cm, annot=True, fmt='d', cmap='Blues',
xticklabels=["Tidak Berisiko", "Berisiko"],
yticklabels=["Tidak Berisiko", "Berisiko"])

plt.xlabel ('Prediksi')

plt.ylabel ('Aktual')

plt.title('Confusion Matrix Gabungan - 10 Fold

(XGBoost) ")

plt.show ()

# Classification Report Gabungan

print ("\nClassification Report Gabungan:")

print (classification report(all y true, all y pred,
target names=["Tidak Berisiko", "Berisiko"]))




Lampiran 0 4 MLP

import pandas as pd

import numpy as np

from sklearn.neural network import MLPClassifier
from sklearn.model selection import StratifiedKFold
from sklearn.preprocessing import StandardScaler
from imblearn.over sampling import SMOTE

from sklearn.metrics import accuracy score,
precision score, recall score, fl score,
confusion matrix, classification report

import matplotlib.pyplot as plt

import seaborn as sns

import warnings

# —-—- Load Data ---
data =

pd.read csv('data diabetes rsudB final normalized.csv')

# —--- Pisahkan Fitur dan Target ---

fitur terpilih = data.columns.drop ('Outcome') # Gunakan
semua kolom kecuali 'Outcome'

X = data[fitur terpilih]

y = data['Outcome']

# —--- Visualisasi Scatter Matrix (Pairplot) ---
warnings.filterwarnings ("ignore") # Sembunyikan warning
dari seaborn

sns.pairplot (data, vars=fitur terpilih, hue='Outcome',
palette="'husl', diag kind='kde')

plt.suptitle('Scatter Matrix / Pairplot antar Fitur',
y=1.02)

plt.show ()

# —-—— Inisialisasi Stratified K-Fold ---
skf = StratifiedKFold(n splits=10, shuffle=True,
random state=42)

# -—- Konfigurasi MLPClassifier sesuai permintaan ---
mlp config = MLPClassifier (

hidden layer sizes=(22, 25),

activation='tanh',

max iter=60000,

early stopping=False,




learning rate='constant',
learning rate init=0.02,
tol=1le-8,
alpha=0.0001,
random state=None,
verbose=False

# --- Inisialisasi Variabel Evaluasi ---
akurasi list = []

precision list = []

recall list = []

f1 list = []

all y true =

Il
— —
—

all y pred

# -—— Proses Cross-Validation --—-
fold ke =1
for train idx, test idx in skf.split (X, y):
print (£"\n=== Fold {fold ke} ===")
X train, X test = X.iloc[train idx],
X.iloc[test idx]
y train, y test = y.iloc[train idx],
y.1iloc[test idx]

# Standardisasi
scaler = StandardScaler ()

X train scaled = scaler.fit transform(X train)

X test scaled = scaler.transform(X test)

# SMOTE

smote = SMOTE (random state=42)

X train resampled, y train resampled =
smote.fit resample (X train scaled, y train)

# Latih Model
mlp = mlp config

mlp.fit (X train resampled, y train resampled)

# Prediksi
y pred = mlp.predict (X test scaled)

# Simpan Hasil
all y true.extend(y test)
all y pred.extend(y pred)




acc = accuracy score(y_test, y pred)
prec = precision score(y test, y pred)
rec = recall score(y_test, y pred)
fl = f1 score(y test, y pred)

akurasi list.append (acc)
precision list.append(prec)
recall list.append(rec)

f1 list.append(fl)

A}

print ("Confusion Matrix:")
print (confusion matrix(y test, y pred))
print ("Classification Report:")

print (classification report(y test, y pred,

target names=["Tidak Berisiko", "Berisiko"]))
print (f"Akurasi : {acc:.4f}1")
print (f"Presisi : {prec:.4f}l")
print (f"Recall : {rec:.4f}")
print (f"Fl1-Score : {fl:.4f}")
print ("-" * 40)

fold ke += 1

# --- Rata-rata Hasil ---
print ("\n" + "=" * 40)
print ("=== Rata-rata Skor 10-Fold Cross-Validation ===")

print (f"Rata-rata Akurasi
{np.mean (akurasi list):.4f}")
print (f"Rata-rata Presisi
{np.mean (precision list):.4f}")
print (f"Rata-rata Recall

{np.mean (recall list):.4f}")

print (f"Rata-rata Fl-Score : {np.mean(fl list):.4f}")
print ("=" * 40)

# -—- Confusion Matrix Gabungan ---

cm gabungan = confusion matrix(all y true, all y pred)
plt.figure (figsize=(8, 6))
sns.heatmap (cm_gabungan, annot=True, fmt='d',
cmap="'Y1lGnBu',
xticklabels=["Tidak Berisiko", "Berisiko"],
yticklabels=["Tidak Berisiko", "Berisiko"])
plt.xlabel ('Prediksi')
plt.ylabel ('Aktual')




plt.title('Confusion Matrix Gabungan - 10 Fold (MLP)')
plt.show ()

# --- Classification Report Gabungan ---

print ("\n=== Classification Report Gabungan ===")
print (classification report(all y true, all y pred,
target names=["Tidak Berisiko", "Berisiko"]))
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