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Introduction

The increasing volume and complexity of data in survival analysis necessitate
using statistical learning methods. These methods offer the capability to es-
timate survival probabilities and evaluate the influence of various factors on
patient survival outcomes. This paper aims to compare the performance of
the Cox model, a standard model in survival analysis, with penalized meth-
ods such as Cox regression with ridge and lasso penalties, as well as statistical
learning approaches like random survival forests and neural networks. The
comparison will shed light on the effectiveness of these methods in different
scenarios, enabling researchers to choose the most suitable approach for their
specific research questions and data.

Material and Methods

Simulation studies indicate that under conditions with a linear relationship
among variables, the performance of the above mentioned methods is nearly
equivalent to that of the Cox model. However, approaches such as Cox lasso,
random survival forests, and neural networks demonstrate superior perfor-
mance in non-linear scenarios and with high dimensionality of variables. Fur-
thermore, to evaluate the performance of these models, they were applied to
data from patients with atheromatous, revealing that in the presence of a
large number of explanatory variables, statistical learning approaches gener-
ally outperform classical survival analysis models.

Results and Discussion
The primary objective of this paper is to compare various statistical learning
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methods in survival data analysis. Although classical approaches like the
proportional hazards Cox model are widely popular and have a long history,
recent statistics and data science advancements highlight the need for more
flexible methods. Simulation results show that the choice between statisti-
cal learning methods, such as random survival forests and neural networks,
versus classical methods, like the Cox model, depends on the specific char-
acteristics inherent in the data. Additionally, random survival forests and
neural networks are more adaptable and capable of elucidating complex rela-
tionships between independent variables and survival time. Notably, random
survival forests and neural networks are particularly beneficial when interac-
tions and non-linear relationships between explanatory variables and survival
time exist. The practical example examined in this study also demonstrated
that statistical learning methods can effectively handle many variables due to
their inherent variable selection or regularization capabilities. A comparison
of performance metrics revealed that Cox lasso and random survival forests
performed better in analyzing atherosclerosis patients’ survival data.

Conclusion

In conclusion, this study underscores the advantages of employing statistical
learning methods in survival analysis, particularly in complex datasets with
high dimensionality and non-linear relationships.

Keywords: Survival Analysis, Statistical Learning,Cox Model, Random Sur-
vival Forests, Neural Networks .
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