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Table 2 Experiment Results of Classification
TR SRR LR AR ET CA-RF BRIk
B
o FRRE MERREE Bkt FRRME MERRE st fRRE el
| 0.667 0.810 0.780 0.619 0.949 0. 880 0.762 0.975 0.930
2 0. 360 0.720 0.630 0.440 0.920 0. 800 0.440 0.960 0.830
3 0.316 0. 765 0. 680 0. 684 0.938 0. 890 0.526 0.975 0.890
4 0.370 0.822 0.700 0.630 0.945 0. 860 0.556 0.986 0.870
2 0.429 0.754 0. 640 0. 600 0.954 0. 830 0.657 0.969 0. 860
6 0.536 0.917 0.810 0.607 0.986 0. 880 0.607 0.986 0. 880
7 0.520 0.907 0.810 0. 600 0.947 0. 860 0. 600 0.960 0.870
8 0.692 0.878 0. 830 0.731 0. 960 0.900 0.692 0.973 0.900
9 0.375 0.845 0.770 0.313 0.976 0.870 0.375 0.988 0. 890
10 0.556 0.817 0.770 0.611 0.927 0. 870 0.667 0.951 0.900
Hi{E 0.482 0.823 0.742 0.583 0.950 0. 864 0.588 0.972 0.882
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Predicting Survivability of Colorectal Cancer by an Ensemble
Classification Method Improved on Random Forest

WANG Yuyan' ,WANG Dujuanl ,WANG Yamzhang1 , Yaochu Jin'?
1 Faculty of Management and Economics, Dalian University of Technology, Dalian 116023, China
2 Department of Computing, University of Surrey, Surrey GU2 7XH, United Kingdom

Abstract : Cancer is one of the major causes of death for human and accounts for a large proportion of the costs of healtheare in
many countries. The prediction of cancer survivability is an important task for cancer prognosis and has been a challenging re-
search problem for many researchers, which can help doctors to make more accurate diagnostic and treatment decisions and lower
treatment costs. In recent years, data-driven methods for cancer survivability prediction have been gradually put into application,
yet improving the accuracy of cancer survivability prediction methods has always been an active area of research as the accuracy
of prediction is the main index to evaluate the performance of prediction methods.

This paper focuses on colorectal cancer which has both high incidence and high mortality. In order to make survivability pre-
diction of colorectal cancer more accuracy, an ensemble classification method based on GA-RF is proposed. This method is the
outcome of using genetic algorithm( GA for short) to make improvements to the random forest( RF for short). Genetic algorithm is
used to search for parts of the decision trees in random forest aiming at getting better accuracy of ensemble classification. The
method proposed along with decision tree method and the random forest method after parameter optimization are used to develop
prediction models to predict the survivability of patients with colorectal cancer. Using the colorectal cancer data set of the SEER
database, experiments are carried out with three methods which are tested by 10-fold cross-validation for performance comparison
purposes, and then accuracy, sensitivity and specificity are used to evaluate the three methods.

The experimental results indicated that the ensemble classification method based on GA-RF had the prediction accuracy of
88.2% , higher than that of the random forest after parameter optimization and decision tree. And random forest which came out
to be the second also had a high accuracy of 86.4% , but the complexity of ensemble was much more than that of the ensemble
classification method based on GA-RF, and decision tree came out to be the worst of the three with 74.2% accuracy. Besides,
the ensemble classification method based on GA-RF showed the best generalization ability.

The ensemble classification method proposed makes an effective improvement on random forest, which can predict surviva-
bility of colorectal cancer with higher efficiency and accuracy, provide reference for decision-making of colorectal cancer progno-
sis, make up for the shortage of survivability prediction based on experience, and has practical significance to saving medical re-
sources, reducing medical costs and improving patient satisfaction.
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