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Abstaract:

Background & Objective: Easily interpretable and no limitations for constructing the tree
models due to use of these models in medical researches. But, instability and low
generalization ability of these models lead to define methodes such as pruning and Random
Forest. Random Forest that known as ensemble methodes construct several base models and
combine these models to achive high generalization ability of a single base model. the goal of
this study compare a Saturated Tree, Pruned Tree and Random Forest by using accuracy

predictive performance and generalization ability.

Methods: In this study used survival informations of 607 patients admitted to the CCU of
imam Reza hospital Mashhad-IRAN with Acute Myocardial Infarction. For analyzing, data
set splitted to training set and tet set. Models fitted on training set, then assessed predictive
performance this models by using C-index and Integrated Brier Score statistics on training
and test sets. Accroding to differece between accuracy prediction on test set and training set
of each model compared generalization ability of the two models. For evaluatting impact of

data size on results, all the above analyzes done in 100 and 300 sample data.

Results: Difference of C-index statistic on training and test set in Saturated Tree was too
much (0.237) in comparison with Pruned Tree (0.066) and RSF (0.006). Performance of
Saturated Tree and Pruned tree for prediction on training set was high (0.873 and 0.757) but
on test set was low (0.636 and 0.691). While, this difference in RSF reduced, Performance of
RSF for prediction on training set (0.7045) and test set (0.7110) are approximately the same.
Differences for IBS statistics in Saturated Tree, Pruned Tree and Random Forest were
Respectively 0.137, 0.025 and 0.001. By using 100 and 300 random sample of dataset unseen

a great difference in results that was mentioned.

conclusion: By using ensemble methods in constructing the base models due to the better
performance in comparison to a single base model, specially when the base model is known
as instability model that has a low perdictive performance. Random Survival forest as a
ensemble method applied in survival tree until decrease instability and increase performance

of a single survival tree for prediction future data.

keywords: Survival tree, Random Forest, Random Survival Forest, Saturated Tree, Pruned

tree and Acute Myocardial infarction.
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