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Abstract- Leukemia is one of the most common and life-threatening types of cancer worldwide. In many
cases, this disease is treatable if diagnosed at an early stage. One of the most effective tools for early
detection is the analysis of microarray data, which simultaneously measures the expression levels of
thousands of genes. However, the high dimensionality and inherent noise of such data make the analysis
process complex and time-consuming. Therefore, selecting informative genes plays a crucial role in
improving accuracy and reducing the computational cost of learning models. In this study, a two-stage
hybrid approach is proposed for gene selection and classification of different leukemia types. In the first
stage, features are filtered using the Mutual Information criterion to select genes with the highest
correlation to disease labels. In the second stage, the XGBoost model is employed for embedded ranking
and stability-based selection to identify genes that consistently show the greatest importance across
multiple iterations. In the final stage, classification is performed using the Random Convolutional
Kernel Transform method, which enables fast and efficient learning of complex patterns among the
selected genes. Experimental results on real microarray datasets demonstrate that the proposed method
achieves an accuracy of 99.2%, outperforming baseline approaches and effectively identifying key
genes that contribute to distinguishing between different leukemia subtypes.
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0.02 99.2+0.011 98.9+0.012 99.31+0.001 99.26+0.011 Proposed Model
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