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Bk Accuracy Precision Recall F1 AUC
ZiEmIA 0.91 0.88 0. 66 0.75 0.92
0.84 0.70 0.48 0.57 0.84

SVC 0.92 0.87 0.72 0.79 0.91
0.83 0.63 0. 60 0.62 0.82

DT 0.97 0.92 0.88 0.90 0.99
0.79 0.53 0. 60 0.57 0.71

P L AR AR 1. 00 1.00 1.00 1.00 1.00
0. 86 0.90 0.45 0. 60 0. 89

XGhoost 1.00 1.00 1.00 1.00 1.00
0. 85 0. 69 0.63 0. 66 0. 85

GBDT 0.99 1.00 0.96 0.98 1.00
0. 85 0.67 0.65 0. 66 0.85
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Effect Evaluation of Different Machine Algorithms in Breast Cancer

Risk Prediction Model
ZHOU Liang', WANG Yue'™', TIAN Lingjia®, LIU Lifang',ZHANG Qin', LIANG Lixin'
(1. The First Affiliated Hospital of Hunan University of Chinese Medicine , Changsha 410007, China;
2. Hunan University of Chinese Medicine, Changsha 410208, China)

[Abstract] Objective: To develop a prediction model for breast cancer risk by using different machine
learning algorithms. Methods: The database of the patients with breast cancer in the First Affiliated Hospital
of Hunan University of Chinese Medicine was used as the data source. According to the risk factors of breast
cancer, the menarche time, abortion frequency, fertility condition, menstrual and breastfeeding, family
history of breast cancer, rest time, eating habits and TCM syndrome feature were selected as modeling
variables, and demographic characteristics, vital signs and disease examination were extracted. Six machine
learning algorithms were used to develop the model, and the effects of different machine learning algorithms
were evaluated in the prediction model. Results: It was found that the variables of age, dryness — heat,
abortion times, mammitis, exercises and first period time were of significance to predict breast cancer by
synthesizing two kinds of algorithm and predicting the importance of the two algorithm models. Algorithm of
random forest had the best prediction, with the accuracy rate of 0. 86, the AUC value of 0. 89; the accuracy
rate of XGboost and GBDT were both 0. 85, and the AUC value was 0. 85 as well; the accuracy rate of logistic
regression and the AUC value were both 0.84; the accuracy rates of SVC and DT were 0.83 and 0.79,
respectively; the AUC values were 0. 82 and 0. 71, respectively. The results of each algorithm showed that the
accuracy and prediction result of random forest algorithm were better than those of any other single algorithm due
to its feature in ensemble learning. Conclusion: The prediction model of breast cancer risk based on random
forest algorithm is important for assisting clinicians to know the risk of breast cancer.

[Key words] Machine algorithm; Logistic regression; Random forest; DT; GBDT; XGhoost; SVC; Breast

cancer; Risk prediction
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