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from sklearn.linear_model import LogisticRegression

from sklearn.model_selection import RepeatedStratifiedKFold
import sklearn.metrics

import warnings

import numpy as np

warnings.filterwarnings('ignore")

from sklearn.datasets import load_breast_cancer

(X, y_) = load_breast_cancer(return_X_ y=True, as_frame=False)
# (option) feature engineer --> X_

X_ = X

print("OIDIAHBUEERESNHER LR  SELBMH")

O ABUEERESNMERLE - BELAM

#y RRIZRY  oZBM - 5E&He 1514

2t o] UTEEmetriciiE R pos_Label=0

[1 if y [i]==0 else @ for i in range(len(y_))]
np.array(y)

<< #
1

n_repeats = 5
n_splits = 10
metrics list = ['recall', 'precision', 'AUC']

reg @ = LogisticRegression()

reg 1 = LogisticRegression(class_weight="'balanced")

reg_2 = LogisticRegression(C=0.5)

reg_3 = LogisticRegression(penalty='11"', solver='liblinear")
n_regs = 4
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In [5]: rskf = RepeatedStratifiedKFold(n_repeats=n_repeats, n_splits=n_splits)

# BIUBRcv5E - Emodel 7 BIZEMmetricsBIZERMList
for i in range(n_regs):
for metrics in metrics list:
locals()[metrics + '_{}'.format(i)] = []

for train_index, test_index in rskf.split(X_, y):

# tlltraining testing data
X _tr, X _te = X_[train_index], X [test index]
y_tr, y_te = y[train_index], y[test_index]

# fit the 4 models
for i in range(n_regs):

# Btraining data fit5emodel
reg = locals()['reg {}'.format(i)].fit(X_tr, y_tr)

# Htesting datazt&metrics

pred = reg.predict(X_te)

locals()['recall {}'.format(i)].append\
(sklearn.metrics.recall_score(pred, y_te))
locals()['precision_{}'.format(i)].append\
(sklearn.metrics.precision_score(pred, y_te))
locals()['AUC_{}'.format(i)].append\
(sklearn.metrics.roc_auc_score(pred, y te))

# BB RcvTTMAEREIGEL
for i in range(n_regs):
for metrics in metrics_list:
locals()[metrics + ' _{}'.format(i)] = \
np.mean(locals()[metrics + ' {}'.format(i)])
# mean of (n_splits * n_repeats) values

In [6]: k = locals()
for metrics in metrics_list:

locals()[metrics+'s"'] = \
[(k[metrics+'_{}'.format(i)]) for i in range(n_regs)]
locals()[metrics+'_max_idx'] = \
np.argmax(locals()[metrics+'s"'])
locals()[metrics+' _max'] = \
max(locals()[metrics+'s'])
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In [7]: # AIEEBERBIA --> recallEK (thredhold(k)
# HEAZMEIRZRERWWA --> precisionE X (thresholds)
# DI EMBERZEMIEE --> AUCERX

mission_to_metrics = \

{' FMEEBEBYA" : "recall’, \
'HEAZMAIXZZERWAAN" : "precision’, \
"D R ERARZERORE s TAUC! }

for mission, metrics in mission_to_metrics.items():
print ("IUEDEZE89{}: \n{}".format(metrics, locals()[metrics+'s']))
best idx = locals()[metrics+' max_idx']
print("WR{} ' reg_{}BREFNDEEER - {}={}".format\
(mission, best_idx, metrics, locals()[metrics+'_max']))
print()
print("reg_{}:".format(best_idx))
print(k["reg_{}".format(best_idx)])
print("confusion matrix: \n", \
sklearn.metrics.confusion_matrix\
(k["reg_{}".format(best_idx)].predict(X), y))
print("#"*50)

MEDfE2EMrecall:
[0.9366135282210797, 0.9236102565671418, 0.9430621184053679, ©.950057244560677]
MRAEEBEROA - reg 3BERHFADEERS © recall=0.950057244560677

reg 3:
LogisticRegression(penalty="11", solver='liblinear')
confusion matrix:
[[347 15]
[ 10 197]]
#HHHHEH G S R
V1@ 7> #5ggRprecision:
[0.9053679653679653, 0.9232900432900432, 0.908225108225108, ©.9185714285714285]
MRFELEAZEMEIRZRERWA - reg 1ZRTFHDEEER - precision=0.9232900432900432

reg 1:
LogisticRegression(class_weight="balanced")
confusion matrix:
[[345 11]
[ 12 201]]
HHHHE R
PO 1@ 7> $R=RAYAUC:
[0.941459208485517, 0.939691193009806, 0.9455189249057199, ©.9518775288707313]
MR EMREEBEZ RIS - reg 3@ xIFRI I $H38 - AUC=0.9518775288707313

reg 3:
LogisticRegression(penalty="11"', solver='liblinear"')
confusion matrix:

[[347 15]

[ 16 197]]
R R e i
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