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Predicting Cervical Cancer Survivability:

A Comparison of Three Data Mining Methods

Yu-Tieng Chang', Chi-Ming Chu'!, Wu-Chien Chien', Yu-Ching Chou!, Tsang Yang!
Yu-Fen Lu!, Chian-You Pai?, Lu Pai', Thomas Wetter*
Chien-An Sun' and Ching-Hui Loh?

The purpose of the study was to compare the performances of an artificial neural
network(ANN), decision tree (C5), and logistic regression (LR) for predicting the 5-year
survivability of cervical cancer and their external validation for generalization.

The data was collected from SEER (Surveillance, Epidemiology, and End Results) of
the NCI (National Cancer Institute) in the United States during the years 1973~2000. There
were 156,502 cases with 72 variables. After the data was cleaned, there were 2,022 cases and
18 variables remaining during years 1988~1996. The dataset was divided into 8 categories of
training sets and test sets, according to the year the patients were diagnosed. The 8 training sets
were applied to three algorithms: 1) ANN, 2) C5, and 3) LR to build 8 models. The parameters of
performance of the models were accuracy and AUC (Area under the ROC curve) for predicting
S-year survivability of cervical cancer patients.

ANN had the best internal validation of the AUC and accuracy (AUC, 0.9392; accuracy,
0.9474) on model 1 and the best external validation of the AUC (0.6455) on model 7. ANN and
C5 outperformed LR with respect to internal validation. ANN and LR both performed better than
CS5 in the external validation of the AUC.

All in all, algorithms of ANN and LR performed better for external generalization, and
algorithms of ANN and C5 performed more accurately for classification.

( Taiwan J Fam Med 2007; 17: 222-38)
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