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ABSTRACT:

Machine learning has many applications, but relatively few
methods have been developed for scenarios where censoring
occurs in the response. The most straightforward strategy,
complete-data analysis, involves restricting model fitting to
observations with fully observed responses. While simple, this
approach often introduces substantial bias, and discards
partial information contained in censored observations.

Imputation is a valuable alternative method for handling
censored data. Itis a model-agnostic approach in which values
are generated to replace censored observations while
ensuring that each imputed value exceeds its corresponding
censoring point. Traditional imputation techniques often rely on
the marginal distribution of the response and do not
incorporate covariate information, limiting their usefulness in a
predictive modelling context. To address this gap, recursively
imputed survival trees were proposed in the literature, which
use extremely randomised survival trees to estimate the
conditional distribution of the response given the covariates.
Imputations are then drawn from this conditional distribution,
truncated at the censoring point. In this thesis, we propose a
related methodology. The terminal nodes of tree-based
methods were used to obtain an estimate of the distribution of
the response given the covariates. Imputations are then
performed using these estimated distributions. Because the
models used for imputation are trained by minimising the
squared error of predicted values, they may vyield more
accurate imputations compared to approaches based on
survival functions. Additionally, the widespread familiarity and
interpretability of standard regression trees may enhance the
accessibility and usability of the proposed methodology.
Although the methodology can be applied for general
censoring, the focus of this thesis, is for right-censoring.

We compared our proposed method to complete-data
analysis, adjusting the sampling weights with the inverse
probability of censoring, random survival forests, and a
benchmark model trained on fully observed data (possible in
controlled settings). They were compared in a simulation study
as well as with real-world data in which soil depths in SA were
modelled. The results demonstrated that the proposed method
performs competitively across different censoring scenarios.
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