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Lampiran 1 Contoh Dataset: Pengukuran air harian

Manajemen Kualitas Air untuk Talwm 2024 bulan Januari [PA Pandang-Pandang PDAM Gowa

Walkts Kualitas air
/hari ?éiﬁ;::ﬂ: Kekeruhan | pH | Suhu | Alkalinitas |Kekeruhan| pH | Suhu |Klor bebas | Alkalinitas | TDS
- (NTU) | () | (c) | (ppm) | (NTU) | () |(°C) | (mgl) | (ppm) | (ppm)

1 (Senin) - - - - - - - - - - -

2 (Selasa) 10 103 72 | 301 69.5 146 | 72 [ 207 021 620 17
3 (Rabu) 7 10,1 72 | 350 6.0 1,32 73 [ 305 - 380 116
4 (Kamis) 9 807 72 | 306 720 156 | 69 [ 301 ] o3 653 114
5 (Jumat) 4 928 7.1 | 30 66.5 146 | 12 [ 305 ] e 615 113
§ (Sabtu) 9 83,8 75 | 297 50.5 115 72 [202 ] oss 460 95
7 (Minggu) - - - - - - - - -

§ (Senin) 7 781 76 | 284 36.0 0.75 12 [ 286 ] om 353 68
9 (Selasa) 2 872 15 7 465 364 | 70 | 284 | 028 395 75
10 (Rabu) 1 813 77 | 282 33 1,57 73 [ 286 [ o3 330 80
11 (Kamis) - 73 g 480 - 71 [202] o 450 §7
12 (Jumat) 4 £ 74 510 12 13 [ 78] o 530 92
13 (Sabtw) 5 22 74 625 204 | 72 | 20 - 553 90
14 MMingzu) - - - - - - - - - - -

15 (Senin) 9 23, 75 | 2 53, 194 | 73 [ 285 - 72
16 (Selasa) 9 207 77 | 268 470 330 | 71| 271 - 52
17 (Rabu) 4 208 77 | 267 £20 3,12 73 | 268 - 50
13 (Kamis) 6 172 77 | 26 395 455 71| 260 | om0 51
19 (Jumat) 10 134 76 | 281 40 46 70 [ 23] o5 60
20 (Sabu) 5 319 19 | 210 35,3 324 | 71 | 275 | 050 45
21 (Minggu) - - - |- - - - - - - -

22 (Senin) 2 173 77 | 293 280 50 70 [ 4] om 390 55
23 (Selasa) 10 786 | 74 | 21 35,0 38 | 73 | 215 | 023 343 54
24 (Rabu) 9 1522 | 81 | 267 38,3 T EEEE D 255 50
25 (Kamis) 7 1447 | 81 | 217 353 121 73 [ 7] 0s 323 50
26 (Jumat) 4 1447 | 80 | 281 38,5 101 13 [w3] o 350 53
27 (Sabtu) 5 ;304 | 80 | 2712 313 0.98 EHEIE 353 47
28 (Mingew) | - - | - - - - | - - - -

29 (Senin) 10 1256 | 81| 286 41 6 | 73 [ 283 046 33 55
30 (Selasa) 7 1156 - | s 16 Li1 - | s 061 405 53
31 (Rabu) 10 1368 282 38 Li3 ERE 023 320 53
Minimum - 8.07 71 | 2660 | 280 075 [ 690 | 268 | o020 255 46
Maksimum - 31920 | 81 [ 3se0 | 0 500 [ 730 305 | o0 65,5 17
Rata-rata - uses | 76 | 2838 [ 466 220 | 720 ma | ode 404 7
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Lampiran 2 Contoh dataset : Data Sampling Internal

SUHU (=€)
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4 |paisal 8TN. Taborong Permai B2/5 a frox eaufrok serasd 300 | 3 Puhwudsrsni] 73 023 | eses | o205 | nesamrecou Juecanrecol
5 |Mardiana 0710200186 Jrok BA$DK szﬁ frox eeufrok serasd 300 | 5 Puhuugarsha] 73 025 | eses | o205 | nesamrecou Jueanrecol
6 |Rena Angraena ‘0710302125 |rok eadfro ee frox eaufro serasd 300 | 3 Fumuugsrsns]  e6 025 | eses | 0205 | necanrecou [nesarecol] 5,41
7 |kartin BTN. Bajeng Permai 1/5 | 0330200226 |rok eafrokeerasd s | 2,00] 20,0 [rowcaaufronserasd 300 | = Buhwudsrsna] 71 052 | esss | 0205 | nesamrecou juesamrecol] s o2
8 [Munawar BTN. Bajeng Permai P/12 safokeeras] 82 |229] 250 [rokaadrokeeras] 00 | 3 funuugsrans] 74 05 | eses | 0205 | necanrecou Juecanrecol] a54
s [muntar sijaya BTN. Lestari B4/13 roxeauforecrasd 77 [ 20| 30,0 |rovaadrokeeras] 300 | 3 buhuUcsrans] 72 o5: | eses | o205 | nesanrecou Juecanrecol a0
10 [Agus AMd BTN. Lestari C3/7 safroceeras] s0 |233] 200 froxeanfrokeeras] 200 | 3 funuugsrans] 72 o2 | eses | ozos | nesamrecou Juecanrecol o 18
11 [H.Anwar 11 Poros Limbung roxeauforecrasd o2 [2.87] 250 [rovaadiokeeras] 300 | 3 bunuUcsrans] 73 0% | eses | 0205 | necanrecou |necamrecol] 532
12 [Svarifuddin Kalase'rena 0310100001 Jrok eafrokeerasd 0 | o5 | 28,0 [rokeauok eerasd 300 | 3 Fuhuudarsha] 74 oc | esss | ozos | nesamrecou fuesamrecol] s
13 | Hj.Sukriati Dg Ballabarang 0510100143 |rok 4 Em: ngsfﬂ 85 | 075 28,0 [roKea ﬁm{ azsﬂ 300 | 3 bunuugersns] 72 023 | eses | 0205 | nesanrecou [nesarecol] sos
14 Kalase'rena 18| 270 |rocaudrokeerasd 200 | 3 buhuUdsrsns] 74 03 | esss | 0205 | nesamrecou juesamrecol] s 12
15 [Hamzsh Deewa 022|280 ok eadtokeeras] 200 | 5 buhuldsrahy] 7 o5 | eses | 0205 | nesamrecou uesamrecol] £.t0
16 [ounniati sela 107] 27,0 [roxaadrokeeras] 300 | 3 bubuucsrans] 73 02 | eses | o205 | necamrecou fuecanrecof s o7
17 [Kartini Am 11.0g Tata 0.10[ 200 [roxeafrokeeras] 200 | 3 bunuussrans] 7 020 | eses | 0205 | necamrecou uecaniee.col] s
18 |HiFitriani |Pesona 1 No.e 130701724 |rox sackrox eerasd 106 |00l 300 hrox pardrowceerasd 300 | 3 bohuvosrand 71 020 | eses | 0205 | necamrecou |necanre colf s
19 |Hendi wijaya Graha satelit AL [ro esufrok eerasd 122 o0 29,0 [roxeadfrokeenssd 300 | 3 funuussrans] 7.2 020 | sses | o2os | nesamrecou [nesanrecol| s
20 |Hj Saodah Dg.Ngada Dute Mas Pertiwi A16 5130701005 |rok saufrok aerasd 55 | 280| 27,4 frok aaufokeerssd soo | 3 bunuudsmsnd] 72 020 | esas | ozos | nesamrecou |vesamrecor| s
21 [Serda Rifa JiSutan 0120701012 |roK Baufrok serasd S0 |320| 285 [rox sadfroweerssd soo | = fonoudsmsnd] 7.2 020 | ssss | oaos | nesameecol |uesamrecol| 53|
22 |Jaya Hkasman Taman Pesona Asri FNo.l | 130701676 [0k aadfrok eeras] se | 2.80] 27,0 [roxeadfrokeerasd 200 | 2 furvugsrans] 74 020 | eses | ozos | nesarecou [necanrEcoL| s
23 BTN_Mutiars Permai Blok 5/{ 0120801612 |rok saufrok serasd 5o [2.17] 280 |roceadfoxeeras] 300 | 3 funvuserent] 73 024 | 6585 | 0205 | nesanFecou vesanrecol| o0
24 |Abd. Murad J1. Malino Belakang Pasar | 0120500701 [rok eadfrok serasd 55 |13 28,5 frok minx s(ﬁ 200 | 3 funuvgsrane] 7z oz | eses | ozos | wesamrecou |vesamrecol| s o]
25 [Didi BTN. Yusuf Bauty Garden A1/] frok eaufrok serasd 55 | 27| 28,4 [roxeadrokeenas] 300 | 3 funuussrans] 71 035 | eses | o205 | wesamrecou |vesanrecol] g0
26 [Lukman BTN. Griya Persada 81/7 | 0120601278 [rok eaufrok aerasd 45 | 18| 25,3 [rovaa gnx Msﬁj 300 | 3 fonuugsany] 72 030 | esas | o2os | nesamrecou |vesamrecol| 5o
27 |Sulaiman DeNgawing J1. Poros Malino frok eaufrox ees 07| 28,2 [rokeadfrokeerasd 300 | 3 funuugsrans] 73 026 | eses | ozos | nesamrecou |vesamrecol| s22
28 | Mustari 11 Malino Belakang Pasar | 0120500700 |rok saufrox serssd s¢ | 098] 28,3 [roxaadrokeerssd 300 | 3 funvudersne] 73 030 | 6585 | 0205 | neeanFecon |nesanrecol s1s
29 |Fatimah Dg kenang J1.Poros Balang-Balang | 0210100081 [rok aafrokserasd a7 [3.40] 23 froeadroceerasd 300 | = funvussens] &7 o3 | ssss | o2os | uesameecou |uesamrecol| 5,30
| 30 |(M8BR 18) Susanti i 0430100442 [TDK BAUTOK 86 47 | 230 29,5 |ToK BAUTDK BE 300 | 3 puhuudarans] 68 045 6585 | 0205 | NEGATIFECOUI [NEGATIFECOL] 8,35
31 |Abdi Karyz Negara 1alan STIP 0420100392 [rok eaufro eerasd 47 | 2,70| 25,2 frok eaufrokeerasd 300 | 3 Bunwudsrens] 70 02 | esas | o205 | wesamrecou |esamrecol| 85
[ 32 |(MBR 15) Fatmawati Griva Riski Abadi E/3 0420100328 [Tk eaufrox eeras] 45 | 240| 23,9 [rox afrokeerssd zoo | = funuussrans]  es 021 | sses | ozos | wesamrecou |vesamrecol| s
33 |(M8R 19) Yenni sri wahyuni [BTN Bumi Batara Mawang B.] 0440201048 |TDK BAUTDK BES 46 | 2,04] 29,0 ITDK BaUTDK BES 300 | 3 Punuugaranz] 68 0,40 6585 | 0205 | neamrecou INecanrecou 840
34 | be Haruddin Lantebung [o250300005 |roxsaufo serasd s | 5.27| 26,2 |roxeadrokeerasd 300 | 3 punwusarans] 73 021 6sas | 0205 | posmrecou |vesanrecol| 833
35 |Raminah Dg Kanang Lantebung 0450300008 [Tok B4 knn nzsij 63 |291| 257 [rokeal km{ stﬁi 300 | 5 funuudsrahs] 73 017 | eses | ozos | eosmrecou |uesanrecol] s 2s
36 | (MBR) Mutiara Dg Ngasseng |sailong 0610102146 1ok eafiok eerasd 4 | 1,14| 26,0 [rokeafrokeerasd 300 | 3 Punuudarans]  se 023 | eses | ozos | nesarrecou |vesanrecol| 831
57 |(mBR) sela sailong 0610102557 |1ok eaufrokeerasd se | 1,56] 260 rnxmkm{azsﬁi 300 | 5 funuudsrans] s 021 | eses | 02os | nesarrecow |uesanrecol s ss
_38 |(MBR) Ansar Dg Sese Lamuru 10K BaYrDK BES 42 | 181 27,0 |TDK BAYTDK BEF 300 | 3 punuudarans] &5 0.30 6585 | 0205 | NEGATIFECOLI |NEGATIFECOLY 8,50
33 |isperianto Lamuru 0610100344 1ok eaufokeerasd 46 |13 260 rnxmgmagsﬁj 300 | 3 funuudsrsns] 67 024 | eses | 0205 | nesarrecow |uesanrecou] g7
40 |DeGassing Marannu 01 roxeadrocecrasd 47 |137| 27,0 [rokeadrokesrasd 300 | 2 funvuserans] o5 024 | eses | ozos | nesarrecou |vesanrecol] s.o1
41 [Herlina Dz kebo Marannu os10101700 [rokeafroxeerasd 51 [1.97] 260 [okeadroreerasd 300 | 3 punuudarans] e 026 | eses | o205 | wesanrecou |vesanrecorfsos
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Lampiran 3 Source Code Program : Model SVM

import numpy as np

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

import matplotlib.pyplot as plt

import seaborn as sns

class OptimizedSVMClassifier:
def __init__(self, kernel="rbf', C= 1000, gamma="scale’, max_iter=1000, tol=1e-5):
self.kernel = kernel
self.C=C
self.gamma = gamma
self.max_iter = max_iter

self.tol = tol
self.alpha = None
self.b = None

self.support_vectors = None
self.support_vector_labels = None

def rbf_kernel(self, X1, X2):

if self.gamma == 'scale"
# Hitung gamma berdasarkan data
n_features = X1.shape[1]
self.gamma = 1/ (n_features * X1.var())

elif self.gamma == "auto":
# Alternatif lain jika 'auto’ digunakan
self.gamma = 1/ X1.shape[1]

dist_matrix = np.sum(X1**2, axis=1).reshape(-1, 1) + np.sum(X2**2, axis=1) - 2
*np.dot(X1, X2.T)
return np.exp(-self.gamma * dist_matrix)

def train(self, X, y):
X = X.to_numpy() if hasattr(X, 'to_numpy’) else X
y = np.where(y <=0, -1, 1)
n_samples, n_features = X.shape
K = self.rbf_kernel(X, X)
self.alpha = np.zeros(n_samples)
self.b=0

def objective_function(i, j):
return self.alpha[i] + self.alpha[j] - 0.5 * K[i,i] * self.alpha[i]**2 -\
0.5 * KJj,j] * self.alpha[j]**2 - y[i] * y[j] * K]i,j] * self.alpha[i] *
self.alphalj] - \
yli] * self.alpha[i] * self.b - y[j] * self.alphalj] * self.b

for _ in range(self.max_iter):
num_changed alphas =0
for i in range(n_samples):
Ei = np.sum(self.alpha * y * K[:,i]) + self.b - y[i]
if (y[i] * Ei < -self.tol and self.alpha[i] < self.C) or (y[i] * Ei > self.tol and
self.alphali] > 0):
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Jj = np.random.choice([x for x in range(n_samples) if x !=i])
Ej = np.sum(self.alpha * y * K[:,j]) + self.b - y[j]

alpha_i_old, alpha_j_old = self.alpha[i], self.alpha[j]

ify[i] = y[il:

L = max(0, self.alpha[j] - self.alphali])

H = min(self.C, self.C + self.alpha[j] - self.alpha[i])
else:

L = max(0, self.alpha[i] + self.alpha[j] - self.C)

H = min(self.C, self.alpha[i] + self.alphalj])

if L==H:
continue

eta =2 * K[i,j] - K[i,i] - K[j,j]
if eta >=0:
continue

self.alpha[j] = alpha_j_old - y[j] * (Ei - Ej) / eta
self.alpha[j] = max(L, min(H, self.alpha[j]))

if abs(self.alpha[j] - alpha_j_old) < 1e-5:
continue

self.alpha[i] = alpha_i_old + y[i] * y[j] * (alpha_j_old - self.alpha[j])

bl =self.b - Ei - y[i] * (self.alpha[i] - alpha_i_old) * K[i,i] -\
y[i] * (self.alpha[j] - alpha_j_old) * K[i,j]

b2 = self.b - Ej - y[i] * (self.alpha[i] - alpha_i_old) * K]i,j] -\
yli] * (self.alpha[j] - alpha_j_old) * KIj,j]

if 0 < self.alpha[i] < self.C:
self.o =bl

elif 0 < self.alpha[j] < self.C:
self.b = b2

else:
selfb=(b1+b2)/2

num_changed_alphas +=1

if num_changed_alphas == 0:
break

sv = self.alpha > 1e-3
self.support_vectors = X[sv]
self.support_vector_labels = y[sv]
self.alpha = self.alpha[sv]

def predict(self, X):
X = X.to_numpy() if hasattr(X, 'to_numpy") else X
K = self.rbf_kernel(X, self.support_vectors)
y_pred = np.sign(np.dot(K, self.alpha * self.support_vector labels) + self.b)
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return np.where(y_pred ==-1, 0, 1)

def evaluate(self, X_test, y_test):
y_pred = self.predict(X_test)
accuracy = accuracy_score(y_test, y_pred)
f1 =f1_score(y_test, y_pred, average="weighted')
recall = recall_score(y_test, y_pred, average="weighted")
precision = precision_score(y_test, y_pred, average="weighted")
conf_matrix = confusion_matrix(y_test, y_pred)
class_report = classification_report(y_test, y_pred)
return accuracy, f1, recall, precision, conf_matrix, class_report

# Create and train the classifier
classifier = OptimizedSVMClassifier(C= 1000, gamma='"scale")

print("Training optimized SVM classifier with C=1 and gamma="scale"...")
classifier.train(X_train, y_train)

# Evaluate the classifier on training data

accuracy_train, f1_train, recall_train, precision_train, conf_matrix_train,
class_report_train = classifier.evaluate(X_train, y_train)

print(f"Training Accuracy: {accuracy_train:.4f}")

print(f*Training F1 Score: {f1_train:.4f}")

print(f"Training Recall: {recall_train:.4f}")

print(f*Training Precision: {precision_train:.4f}")

print("\nTraining Classification Report™)
print(class_report_train)

# Visualize confusion matrix for training data

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

sns.heatmap(conf_matrix_train, annot=True, fmt="d", cmap="Blues’, xticklabels=['Non-
Potable', 'Potable’], yticklabels=['Non-Potable', 'Potable)

plt.title('Confusion Matrix - Training Data’)

plt.ylabel("True Label’)

plt.xlabel('Predicted Label’)

plt.show()

# Evaluate the classifier on test data

accuracy_test, f1_test, recall_test, precision_test, conf_matrix_test, class_report_test =
classifier.evaluate(X_test, y_test)

print(f"Test Accuracy: {accuracy_test:.4f}")

print(f"Test F1 Score: {f1_test:.4f}")

print(f"Test Recall: {recall_test:.4f}")

print(f"Test Precision: {precision_test:.4f}")

print("\nTest Classification Report™)
print(class_report_test)

# Visualize confusion matrix for test data

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

sns.heatmap(conf_matrix_test, annot=True, fmt="d', cmap="'Blues', xticklabels=['Non-
Potable’, 'Potable], yticklabels=['Non-Potable', 'Potable'])
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plt.title('Confusion Matrix - Test Data’)
plt.ylabel('True Label')
plt.xlabel('Predicted Label’)

plt.show()




Lampiran 4 Source Code Program : Model XGBoost

77

import numpy as np

import pandas as pd

from sklearn.model_selection import train_test_split

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

import matplotlib.pyplot as plt

import seaborn as sns

import joblib

from xgboost import XGBClassifier

# Set random seed for reproducibility
np.random.seed(42)

class Optimized XGBoostClassifier:
def __init_ (self, n_estimators=100, learning_rate=0.1, max_depth=5,
random_state=42):
self.model = XGBClassifier(
n_estimators=n_estimators,
learning_rate=learning_rate,
max_depth=max_depth,
random_state=random_state

)

def train(self, X, y):
self.model.fit(X, y)

def predict(self, X):
return self.model.predict(X)

def evaluate(self, X_test, y_test):
y_pred = self.predict(X_test)
accuracy = accuracy_score(y_test, y_pred)
f1 =1 score(y_test, y pred, average='weighted’)
recall = recall_score(y_test, y_pred, average="weighted')
precision = precision_score(y_test, y_pred, average="weighted')
conf_matrix = confusion_matrix(y_test, y_pred)
class_report = classification_report(y_test, y_pred)
return accuracy, f1, recall, precision, conf_matrix, class_report

def save_model(self, filename):
joblib.dump(self.model, filename)

@classmethod

def load_model(cls, filename):
loaded_model = joblib.load(filename)
classifier = cls()
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classifier.model = loaded_model
return classifier

# Assuming you have your data in a DataFrame called 'df'
# If not, load your data here
# df = pd.read_csv('your_data.csv')

# Split features and target
X = df.drop('Potability’, axis=1)
y = df['Potability']

# Split the data into training and testing sets
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2,
random_state=42)

# Create and train the classifier
classifier = OptimizedXGBoostClassifier()

print("Training XGBoost classifier...")
classifier.train(X_train, y_train)

# Save the trained model
classifier.save_model(‘optimized_xgboost_model.joblib’)

# Load the saved model for evaluation
loaded_classifier =
OptimizedXGBoostClassifier.load_model(‘optimized_xgboost_model.joblib’)

# Function to evaluate and visualize results

def evaluate_and_visualize(classifier, X, y, dataset_name):
accuracy, f1, recall, precision, conf_matrix, class_report =

classifier.evaluate(X, y)

print(f"\n{dataset_name} Results:")
print(f"Accuracy: {accuracy:.4f}")
print(f"F1 Score: {f1:.4f}")
print(f"Recall: {recall:.4f}")
print(f"Precision: {precision:.4f}")

print(f"\n{dataset_name} Classification Report:")
print(class_report)

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

sns.heatmap(conf_matrix, annot=True, fmt="d’', cmap="Blues’,
xticklabels=['Non-Potable', 'Potable'],
yticklabels=['Non-Potable’, '‘Potable])

plt.title(fConfusion Matrix - {dataset_name}')

plt.ylabel('True Label)
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plt.xlabel('Predicted Label’)
plt.show()

# Evaluate on training data
evaluate_and_visualize(loaded_classifier, X_train, y_train, "Training Data")

# Evaluate on test data
evaluate and visualize(loaded classifier, X test, y test, "Test Data™)
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from sklearn.svm import SVC, LinearSVC

from sklearn.feature_selection import RFECV

from sklearn.model_selection import StratifiedKFold

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

import numpy as np

import matplotlib.pyplot as plt

import seaborn as sns

class FeatureSelector:
def __init__(self, estimator, cv=>5):
self.estimator = estimator
self.cv = cv
self.rfecv = None

def fit(self, X, y):
self.rfecv = RFECV(
estimator=self.estimator,
step=1,
cv=StratifiedKFold(self.cv),
scoring="accuracy"

)
self.rfecv.fit(X, y)

def transform(self, X):
return self.rfecv.transform(X)

def get_selected_features(self, feature_names):
return feature_names[self.rfecv.support_]

def plot_scores(self):
plt.figure(figsize=(10, 5))
plt.xlabel("Number of features™)
plt.ylabel("Cross-validation score")
plt.plot(range(1, len(self.rfecv.cv_results_['mean_test_score') + 1),
self.rfecv.cv_results_['mean_test_score')
plt.title('Feature Selection with RFECV")
plt.show()

def train_model(X_train, y_train, kernel="rbf', C= 1000, gamma="scale"):
model = SVC(kernel=kernel, C=C, gamma=gamma, random_state=42)
model.fit(X_train, y_train)
return model

def evaluate_model(model, X_test, y_test):
y_pred = model.predict(X_test)

accuracy = accuracy_score(y_test, y_pred)

precision = precision_score(y_test, y_pred, average="weighted")
recall = recall_score(y_test, y_pred, average='weighted")

fl =f1l score(y test, y pred, average='weighted")
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print("\nModel Evaluation:")
print(f"Accuracy: {accuracy:.4f}")
print(f"Precision: {precision:.4f}")
print(f"Recall: {recall:.4f}")
print(f"F1-score: {f1:.4f}")

print("\nClassification Report:")
print(classification_report(y_test, y_pred))

cm = confusion_matrix(y_test, y_pred)
plt.figure(figsize=(10, 8))

sns.heatmap(cm, annot=True, fmt="d', cmap="'Blues’)
plt.title('Confusion Matrix")

plt.xlabel('Predicted")

plt.ylabel('Actual’)

plt.show()

def main(X_train, y_train, X_test, y_test):

# Feature Selection

print("RFECV with Linear SVC for feature selection™)

selector = FeatureSelector(LinearSVC(C=1, random_state=42))
selector.fit(X_train, y_train)

selected_features = selector.get_selected_features(X_train.columns)
X_train_selected = selector.transform(X_train)
X_test_selected = selector.transform(X_test)

print(f"Number of optimal features: {selector.rfecv.n_features }")
print(f'Selected features: {selected_features.tolist()}")
print(f"Best score: {np.max(selector.rfecv.cv_results_['mean_test_score]):.2f}")

selector.plot_scores()

# Train and evaluate model

final_model = train_model(X_train_selected, y_train)
evaluate_model(final_model, X _test_selected, y_test)
if _name  ==" main_":

# Assuming X_train, y_train, X_test, y_test are already defined
main(X_train, y_train, X_test, y_test)
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from sklearn.svm import SVC

from sklearn.feature_selection import SelectKBest, f_classif

from sklearn.model_selection import StratifiedKFold

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

import numpy as np

import matplotlib.pyplot as plt

import seaborn as sns

class FeatureSelector:
def __init__(self, k="all'):
self.k =k
self.selector = None

def fit(self, X, y):
self.selector = SelectKBest(score_func=f_classif, k=self.k)
self.selector.fit(X, y)

def transform(self, X):
return self.selector.transform(X)

def get_selected_features(self, feature_names):
mask = self.selector.get_support()
return feature_names[mask]

def plot_scores(self, feature_names):
plt.figure(figsize=(12, 6))
scores = -np.log10(self.selector.pvalues_)
plt.bar(range(len(scores)), scores)
plt.xticks(range(len(scores)), feature_names, rotation="vertical’)
plt.xlabel("Features™)
plt.ylabel("-log10(p-value)™)
plt.title('Feature Importance Scores’)
plt.tight_layout()
plt.show()

def train_model(X_train, y_train, kernel="rbf', C=1000, gamma='scale"):
model = SVC(kernel=kernel, C=C, gamma=gamma, random_state=42)
model.fit(X_train, y_train)
return model

def evaluate_model(model, X test, y_test):
y_pred = model.predict(X_test)

accuracy = accuracy_score(y_test, y_pred)

precision = precision_score(y_test, y_pred, average="weighted")
recall = recall_score(y_test, y _pred, average="weighted")

f1 =f1_score(y_test, y_pred, average='weighted")

print("\nModel Evaluation:")
print(f"Accuracy: {accuracy:.4f}")




83

print(f"Precision: {precision:.4f}")
print(f"Recall: {recall:.4f}")
print(f"F1-score: {f1:.4f}")

print("\nClassification Report:")
print(classification_report(y_test, y_pred))

cm = confusion_matrix(y_test, y_pred)
plt.figure(figsize=(10, 8))

sns.heatmap(cm, annot=True, fmt="d", cmap='Blues’)
plt.title('Confusion Matrix’)

plt.xlabel(‘Predicted’)

plt.ylabel("Actual’)

plt.show()

def main(X_train, y_train, X_test, y_test):

# Feature Selection

print(""SelectKBest with f_classif for feature selection™)
selector = FeatureSelector(k=3) # Select top 3 features
selector.fit(X_train, y_train)

selected_features = selector.get_selected_features(X_train.columns)
X_train_selected = selector.transform(X_train)
X_test_selected = selector.transform(X_test)

print(fSelected features: {selected_features.tolist()}")
selector.plot_scores(X_train.columns)

# Train and evaluate model

final_model = train_model(X_train_selected, y_train)
evaluate_model(final_model, X _test_selected, y_test)
if _name_ =="_ main_ "

# Assuming X_train, y_train, X_test, y_test are already defined
main(X_train, y_train, X_test, y_test)




