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Abstract

In this thesis, multiclass classification under varying levels of class
imbalance is investigated using two machine learning methods: ran-
dom forest and gradient boosting. The study is conducted on two
datasets with different characteristics, while varying class sizes, hy-
perparameter settings, and methods for handling class imbalance.
Model performance is evaluated primarily using balanced accuracy,
supplemented by the Fl-score. The imbalance methods considered
are oversampling, undersampling, and class weights. The results show
that oversampling is generally the most effective method for handling
class imbalance, especially when the imbalance is large. When the
imbalance is more moderate, class weights also performs well. Under-
sampling generally performs worse than the other methods, although
it can be competitive in datasets that are more prone to overfitting.
For datasets that are more prone to underfitting, gradient boosting
generally outperforms random forest across all levels of class imbal-
ance, whereas the two methods perform similarly for datasets that are
more prone to overfitting. The results also indicate that hyperparam-
eter tuning is important for both methods. For random forest, larger
maximum depths generally improve performance or have little nega-
tive effect, suggesting a relatively low risk of overfitting. For gradient
boosting, however, performance is more sensitive to model complexity,
and the best results are obtained at intermediate maximum depths,
where for datasets prone to overfitting higher maximum depths offer
very similar results to intermediate maximum depths.
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