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ABSTRACT - Cancer is a disease in which cells in the body grow out of control and is consistently named for the parts of the
body where it starts from the breast. BCR is breast cancer that returns after initial treatment and may occur within months or years.
This study aims to identify the feasible feature in predicting BCR using four machine learning algorithms. The study utilized
10377 secondary data from the official statistic of the Ministry of Health and Medical Education and the Iran Cancer Research
Center. Naive Bayes (NB), Random Forest (RF), Gradient Boosted Tree (GBT), and Logistic Regression (LR) were utilized by
using RapidMiner to obtain a good classifier’s performance to be evaluated to determine the best model that can accurately predict
the BCR, and the significant risk factors of BCR using the best model. The results show that the best model with the highest
accuracy is GBT, with a ratio of 51%, and the most essential feature of this algorithm is radiotherapy.
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1. INTRODUCTION

According to World Health Organization, in 2020, there were 2.3 million women diagnosed with breast cancer and
685,000 deaths worldwide. This study aims to identify the feasible features that predict breast cancer recurrence (BCR)
in Iran patients. Secondly, to predict the BCR and to identify the best model with the highest accuracy by incorporating
the Naive Bayes, Random Forest, Gradient Boosted Tree, and Logistic Regression using RapidMiner. This study can
instill consciousness in the masses on the dire risk of BCR so women can take preventative measures to avoid
spreading cancer.

2. METHODOLOGY

Data was retrieved from PLOS ONE and was acquired from official statistics of the Ministry of Health and Medical
Education and the Iran Cancer Research Center, which consists of 10377 records of patients with BCR. The data
consist of 15 features relating to BCR. The data mining approach was utilized in this study by undergoing the training
and testing phase, the percentage of training is 70%, and testing is 30%. We evaluated the performance of Naive
Bayes, Random Forest, Gradient Boosted Tree, and Logistic Regression using RapidMiner. These will be considered
on the accuracy, precision, recall, sensitivity, specificity, and F — measure.

3. RESULTS AND DISCUSSION

The best model with the highest accuracy is the Gradient Boosted Tree with a ratio of 51%; regardless of the attribute
weights, radiotherapy has been selected as the feasible feature by all algorithms. Whereas Chemotherapy, Estrogen
Receptor Value, LN involvement rate, and result of biopsy of pathology have been selected by three algorithms. Any
algorithms do not select Progesterone Receptor Value and tumor size. However, this observation differs from the
original dataset curators Mosayebi et al. (2020), whereby the best model is C5.0 with an accuracy of 81.90%, and the
most crucial feature is the Her2 value.

4. NOVELTY OF RESEARCH /PRODUCT

Several studies and research projects have investigated and studied the best algorithm for predicting the probability of

breast cancer recurrence. Lu et al. (2018) utilized machine learning techniques to examine predictive indicators for

breast cancer recurrence using Wisconsin Prognostic Breast Cancer data, similar to Gracia — Murillas et al. (2012) and

Rana et al. (2015), but the only difference is the machine learning algorithm which is Gradient Boosted Tree, Naive

Bayes, Random Forest, and Logistic Regression. However, this researcher does not include the most significant
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features from the best algorithm model. This study used breast cancer recurrence data from official statistics of the
Ministry of Health and Medical Education and the Iran Cancer Research Center. It used Naive Bayes, Random Forest,
Gradient Boosted Tree, and Logistic Regression to determine the best model with the highest accuracy and the most
significant feature from the best algorithm.

5. CONCLUSION

In a nutshell, all the objectives are achieved in this study. The study benefits women who have completed breast cancer
treatment, providing valuable information about the risk factors associated with BCR and serving as an essential
resource for raising awareness among women.
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