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Background and Objectives: The objective of this research is to design a
hybrid data mining framework for evaluating human resource performance
in SMEs within Yazd's tile and ceramic industry. The primary focus is on
overcoming limitations of traditional methods by implementing advanced
machine learning algorithms.

Methodology: In this applied-developmental research, data from 200
employees in Yazd SMEs, evaluated based on ten key performance
indicators (extracted from the literature), were used. Following
preprocessing in Python (Google Colab), four data mining algorithms
Decision Tree (CART), K-Nearest Neighbors (K-NN, optimized for
Euclidean distance), Naive Bayes, Support Vector Machine (SVM) with
RBF kernel, and Logistic Regression—were implemented and evaluated
according to accuracy, precision, recall, and F1-score metrics.

Findings: Logistic Regression achieved the best performance for employee
classification, with an accuracy of 98.3% and F1-score of 97%. SVM
ranked second with 96.1% accuracy, while Naive Bayes yielded the
weakest results (87.5% accuracy). Among input variables, “Professional
Development” and “Problem-Solving Ability” had the greatest impact on
the final model.

Conclusion: The logistic regression-based model is capable of reducing
performance evaluation errors by 30% compared to conventional SME
methods. This framework not only provides an objective structure for
human resource management but, thanks to the interpretability of the
model, enables identification of performance improvement areas for both
current and new employees.
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from sklearn.metrics import accuracy_score, precision_score, recall_score, f1_score
accuracy = accuracy_score(y_true, y_pred)
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from sklearn.metrics import accuracy_score, precision_score, recall_score, f1_score
recall = recall_score(y_true, y_pred)
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from sklearn.metrics import accuracy_score, precision_score, recall_score, f1_score
precision = precision_score(y_true, y_pred)
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from sklearn.metrics import accuracy_score, precision_score, recall_score, f1_score
f1 =f1_score(y_true, y_pred)
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