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from sklearn.model_selection import train_test_split
from sklearn.datasets import load_breast_cancer
from sklearn.ensemble import RandomForestClassifier
from sklearn.linear_model import LogisticRegression
from sklearn.neighbors import KNeighborsClassifier

from sklearn.metrics import accuracy_score

impor t pandas as pd
import numpy as np

import warnings
warnings. filterwarnings(action="ignore")
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cancer = load_breast_cancer ()

cancer_df = pd.DataFrame(cancer.data, columns=cancer . feature_names)
cancer_df['target'] = cancer.target
cancer_df



mean
mean mean mean mean mean mean mean meal

radius texture perimeter area smoothness compactness concavity co::;‘:i symmetr

0 17.99 10.38 122.80 1001.0 0.11840 0.27760 0.30010 0.14710 0.241

1 20.57 17.77 13290 1326.0 0.08474 0.07864 0.08690 0.07017 0.181.

2 1969 21.25 130.00 1203.0 0.10960 0.15990 0.19740  0.12790 0.206'

3 1142 20.38 77.58 386.1 0.14250 0.28390 0.24140 0.10520 0.259

4 2029 14.34 135.10 1297.0 0.10030 0.13280 0.19800  0.10430 0.180
564 21.56 22.39 142.00 1479.0 0.11100 0.11590 0.24390  0.13890 0.172
565 20.13 28.25 131.20 1261.0 0.09780 0.10340 0.14400 0.09791 0.175.
566 16.60 28.08 108.30  858.1 0.08455 0.10230 0.09251  0.05302 0.1591
567 20.60 29.33 140.10 1265.0 0.11780 0.27700 0.35140 0.15200 0.239
568 7.76 24.54 4792 181.0 0.05263 0.04362 0.00000 0.00000 0.158

569 rows x 31 columns

HOlH =H|, 22 X|E

# CIOIEHE Z=HI&LILCH.
X = cancer_df.drop(['target'], axis=1)
y = cancer_df['target']

X.shape, y.shape
((569, 30), (569,))

#0|2 29 =J|s&UCC.
rf_model = RandomForestClassifier()
Ir_model = LogisticRegression()
knn_mode| = KNeighborsClassifier()

# OOIEHHE &= NMESQ HAE NME=Z LisLICH.
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2,
random_state=42)

#Ht 52 NEESE sSst 235 ME=Z Li=C.
X_tr, X_val, y_tr, y_val = train_test_split(X_train, y_train,

test_size=0.2, random_state=42)

#Ol2 [Us @ADL M= Z2UE HEESLCLCH
rf_model . fit(X_tr, y_tr)
rf_pred_val = rf_model.predict(X_val)

Ir_model . fit(X_tr, y_tr)
Ir_pred_val = Ir_model.predict(X_val)

knn_model . fit(X_tr, y_tr)
knn_pred_val = knn_model .predict(X_val)
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meta_features_pred_val = [rf_pred_val, Ir_pred_val, knn_pred_val]
meta_X = np.array(meta_features_pred_val).T
meta_X[0:3]

array([[0, 0, 0],
1, 1,
1, 1,

[ 1)

meta_y = y_val
print(type(meta_X), type(meta_y))
meta_X.shape, meta_y.shape

<class 'numpy.ndarray'> <class 'pandas.core.series.Series'>
((91, 3), (91,))
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meta_model = RandomForestClassifier()

meta_model . fit(meta_X, meta_y)

RandomForestClassifier()

HEr 220 = MZ=2 H0|H Hs ZH=Ct

* X320 ZH|ot X _testH[O|E M & &8&.

rf_pred_test = rf_model.predict(X_test)
[r_pred_test = Ir_model.predict(X_test)
knn_pred_test = knn_model .predict(X_test)

# HAE GOIEHO Cie ol=s= MASLIC.
test_meta_features = [rf_pred_test, Ir_pred_test, knn_pred_test]
test_meta_X = np.array(test_meta_features).T

# HE 22 AME6IH HAE GOIEHN UE 25 dlsS MASLCH
final_pred = meta_model.predict(test_meta_X)

ZE ol= 2kt HAE ygis Hwoto] 2ot =40l

# 25 052 38 E ZIOtELU L.
accuracy = accuracy_score(y_test, final_pred)
print("Accuracy:", accuracy)

Accuracy: 0.9649122807017544



