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Georg-August-Universitat Gottingen, Institute of Computer Science
Emmanuel Dapash, Marianne Njifon, Jens Grabowski

In the context of selving classification tasks, model performance often faces challenges
related to balancing Bias and Variance errors. It is commenly suggested that fine-tuning
model hyperparameters can significantly enhance classificadon accuracy, However, we
propase that a more substantial performance boost can be achieved by focusing on the
mning of dataset meta-features.
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Datasets: we utilized 508 classification datasets sourced influental factors,
from OpenML. 000

consisting of three data

complexity meta-features
Meta-feature Extraction: we employed the PyMFE library and one hyperparameter,
to extract a variety of 74 meta-features, exhibits a positive

correlation with Bias error.

ML Model: we utilized a Random Forest Classifier (RFC)
and generated diverse hyperparameter configurations
using a grid search approach,

e

Bias-Variance Decomposition: # Each of the three data

= BiasError = Training Error complexity meta-features

= Variance Error = Validation Error - Training Error exhibits a positive
correlation with Variance

Influence Quantification: we employed EANOVA to error, whereas

guantify the influence of meta-features and min_samples_leaf shows a

hyperparameters on Bias-Variance Error. negatve correlation.

Expenmental Results Proof of Concept

The hyperparameter
min_sample_leaf has the
most impact on Bias error.
followed by the data
complexity meta-feature n3.
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Data complexity meta-feature
nlhas the mestimpacton
Variance error, followed by
min_sample_leaf,
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Conclusion

The experimental results suggest that, in the context of classification tasks, optimizing the complexity meta-features of the
dataset can enhance Random Forest Classifier performance, surpassing traditional hyperparameter tuning.
Contact: dapaahi®cs.uni-goettingen.de
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