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ROC Curve (Selected Features)
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import pandas as pd

import numpy as np

from sklearn.preprocessing import OrdinalEncoder, StandardScaler, Normalizer

from sklearn.metrics import classification_report, confusion_matrix, ConfusionMatrixDisplay
from imblearn.over_sampling import SMOTE

import matplotlib.pyplot as plt

from sklearn.tree import DecisionTreeClassifier, plot_tree

import seaborn as sns

# Load data

df = pd.read_excel(r"C:\Users\m\Downloads\memoire.x1sx")
# Ordinal encode 'NIVEAU'

import seaborn as sns

import matplotlib.pyplot as plt

# Count the values in df['D']
counts = df[ 'DIPLOME'].value_counts()

# Use seaborn's Blues palette
colors = sns.color_palette("Blues”, n_colors=len(counts))

# Plot

plt.pie(counts, labels=counts.index, colors=colors, autopct="%1.1f%%")
plt.title("")

plt.savefig(r"C:\Users\m\Downloads\piee.png", dpi=300, bbox_inches='tight")

plt. show()
niveau_order = [['SANS', 'PRIMAIRE', 'Moyen', 'SECONDAIRE', 'UNIVERSITAIRE']]
ordinal_encoder = OrdinalEncoder(categories=niveau_order)

df[ 'NIVEAU'] = ordinal_encoder.fit_transform(df[['NIVEAU']]).astype(int)

# One-hot encode other categorical variables
df = pd.get_dummies(df, columns=['SEX', 'SECTEUR', 'DIPLOME'], drop first=True, dtype=int)

# Separate features and target (target 'D' kept as strings ‘oui'/'non')

X = df.drop(columns=['D"])
y = df['D'] # Make sure this column contains strings ‘oui’ and 'non’
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# Apply SMOTE with fixed seed
sm = SMOTE(random_state=7)
X_res, y_res = sm.fit_resample(X, y)

# Plot class distribution after SMOTE with your colors

plt.figure(figsize=(6, 4))

palette = {'oui': 'darkblue’, 'non’: 'skyblue'}

sns.countplot(x=y_res, palette=palette)

plt.xlabel("D")

plt.tight_layout()

plt.savefig(r"C:\Users\m\Downloads\smote_distribution.png”, dpi=300, bbox_inches="tight')
plt.show()

# Train DecisionTreeClassifier with fixed seed
clf = DecisionTreeClassifier(

max_depth=5,

min_samples_leaf=3,

max_features="sqrt’,

random_state=7

)
cIf.fit(X_res, y_res)

# Predict on training data
y_pred = cIf.predict(X _res)

# Classification report
print("Classification Report:\n", classification report(y_res, y pred))

# Confusion matrix

cm = confusion_matrix(y_res, y_pred, labels=['oui', 'non'l)

disp = ConfusionMatrixDisplay(confusion_matrix=cm, display labels=['oui’, 'non'])
disp.plot(cmap=plt.cm.Blues)

plt.title("Confusion Matrix")

plt.savefig(r"C:\Users\m\Downloads\confusion matrix.png", dpi=300, bbox_inches="tight')
plt.show()

56



3 ¢ 3oyl yall jle il :03 3=

# Plot decision tree
plt.figure(figsize=(40, 10))
plot_tree(
clf,
feature_names=X. columns,
class names=["oui’, "non'],
filled=True,
rounded=True,
fontsize=10
)
plt.savefig(r"C:\Users\m\Downloads\decision_tree.png", dpi=300, bbox inches='tight")
plt.title("Decision Tree")
plt.savefig(r"C:\Users\m\Downloads\decision_tree.png", dpi=30@, bbox_inches='tight')
plt.show()
# Plot feature importances
importances = c1f.feature_importances_
feature_names = X.columns

# Plot feature importances > 6
importances = c1f.feature_importances_
feature_names = X.columns

# Create and filter DataFrame
feature_importance_df = pd.DataFrame({
'Feature': feature_names,
"Importance': importances
)
feature_importance_df = feature_importance _df[feature_importance_df| 'Importance’] > 0]
feature_importance_df = feature_importance df.sort_values(by="Importance', ascending=False)

# Plot the bar chart

plt.figure(figsize=(12, 6))

sns.barplot(data=feature_importance_df, x='Importance’, y='Feature', palette='Blues d')
plt.title("Feature Importances (Importance > @)")

plt.xlabel("Importance")

plt.ylabel("Feature")

plt.tight layout()

plt.savefig(r"C:\Users\m\Downloads\feature_importance.png", dpi=300, bbox_inches="tight')
plt.show()

from sklearn.metrics import roc_curve, auc
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plt.plot(fpr, tpr, label=f'AUC = {roc_auc:.2f}")
plt.plot([e, 1], [0, 1], 'k--')

plt.xlabel('FPR")

plt.ylabel('TPR")

plt.title('ROC Curve')

plt.legend()
plt.savefig(r"C:\Users\m\Downloads\roc_curve.png", dpi=300)
plt.show()
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import pandas as pd

from sklearn.linear_model import LogisticRegression

from sklearn.metrics import classification_report, confusion_matrix, ConfusionMatrixDisplay, roc_curve, auc
from imblearn.over_sampling import SMOTE

from mlxtend.feature_selection import SequentialFeatureSelector as SFS

# 7. Define logistic regression model
logreg = LogisticRegression(max_iter=100@, random_state=7, solver='lbfgs')

# 8. Sequential forward feature selection with logistic regression on SMOTE data
sfs = SFS(

logreg,

k_features=4,

forward=True,

scoring="accuracy’,

cv=5,

n_jobs=-1,

verbose=1

)

sfs = sfs.fit(X_res, y_res)

selected_features = list(sfs.k feature_names_)
print("\nSelected Features:", selected features)

# 9. Train logistic regression on SMOTE data with selected features only
clf selected = LogisticRegression(max_iter=10@8@, random state=7, solver='lbfgs')
clf selected.fit(X_res[selected features], y_res)

# 10. Predict and evaluate on training data (SMOTE)
y_pred = c1f selected.predict(X res[selected_features])
print("\nClassification Report (Selected Features):")
print(classification_report(y_res, y_pred))

# 11. Confusion matrix

cm = confusion_matrix(y_res, y_pred)

disp = ConfusionMatrixDisplay(confusion matrix=cm, display labels=[@, 1])
disp.plot(cmap=plt.cm.Blues)

plt.title("Confusion Matrix (Selected Features)")
plt.savefig(r"C:\Users\m\Downloads\confusion_matrix_selected.png", dpi=3@@, bbox_inches='tight')
plt.show()
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# 12. ROC curve and AUC

y_score = clf_selected.predict_proba(X_res[selected features])[:, 1]
fpr, tpr, _ = roc_curve(y_res, y_score)

roc_auc = auc(fpr, tpr)

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

plt.plot(fpr, tpr, label=f'AUC = {roc_auc:.2f}', color="darkblue')
Plt'PIOt(on 1]: [0: 11) ‘k"')

plt.xlabel('False Positive Rate')

plt.ylabel('True Positive Rate')

plt.title('ROC Curve (Selected Features)')

plt.legend()
plt.savefig(r"C:\Users\m\Downloads\roc_curve_selected.png", dpi=300)
plt.show()

# 13. Plot logistic regression coefficients for selected features

coef = c1f selected.coef [0]

coef_df = pd.DataFrame({'Feature': selected features, 'Coefficient': coef})
coef df = coef df.sort values(by="Coefficient', ascending=False)

plt.figure(figsize=(10, 5))

sns.barplot(data=coef_df, x='Coefficient', y='Feature', palette='Blues')

plt.title("Logistic Regression Coefficients (Selected Features)")

plt.xlabel("Coefficient Value")

plt.ylabel("Feature”

plt.tight layout()

plt.savefig(r"C:\Users\m\Downloads\selected_feature_importance.png", dpi=30@, bbox_inches="tight")
plt.show()

# 14. Print logistic regression equation (logit form)
intercept = c1f_selected.intercept_[@]
terms = [f"{coef[i]:+.3f}x{selected features[i]}" for i in range(len(selected features))]

i " ou

logit_eq = f"logit(p) = {intercept:+.3f} " + " ".join(terms)

print("\nLogistic Regression Equation (logit form):")
print(logit_eq)
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Summary

This study examines the effectiveness of modern predictive modeling techniques
in optimizing credit decision processes within the realm of microcredit.

A comparative analysis 1s performed, contrasting logistic regression and
decision tree models, grounded in empirical data sourced from the National
Agency for the Management of Microcredit in Sétif. Particular emphasis is
placed on addressing the challenges posed by data imbalance through the
implementation of the SMOTE methodology, The findings reveal nuanced
performance profiles for each model: logistic regression is notable for its
interpretability and statistical rigor, whereas decision trees demonstrate marked
proficiency in accommodating non-linear relationships and mitigating the effects
of imbalanced datasets, particularly following preprocessing interventions.

The research emphasizes the imperative of synergizing quantitative accuracy
with interpretive insight and advocates for the integration of Al-supported
strategies to enhance financial decision-making, thereby fostering fairness and
efficiency in microcredit resource allocation, especially within heterogeneous
socio-economic contexts.



