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A Hybrid Method to Find Effective Subset of Features in
Multi-label Datasets

S. Kashef?, PhD Student; H. Nezamabadi-pour?, Professor

1- Department of Electrical Engineering, Shahid Bahonar University of Kerman, Kerman, Iran, Email: shkashef@eng.uk.ac.ir
2- Department of Electrical Engineering, Shahid Bahonar University of Kerman, Kerman, Iran, Email: nezam@uk.ac.ir

Abstract: In multi-label data, each instance is associated with a set of labels, instead of one label. Due to the increasing number of
modern applications associated with multi-label data, multi-label classification has gained significant attention during recent years. As
in single-label data, eliminating redundant and/or irrelevant features plays an important role in improving classification performance.
In this paper, a hybrid method for multi-label feature selection problem based on combing filter and wrapper methods is proposed,
where meta-heuristic algorithms are employed as the wrapper method. Since, the number of features in multi-label data is usually high,
solely employing search algorithms for finding the optimal feature subsets has high computational burden, and is very possible to fail.
Hence, irrelevant features are first detected and removed by a filter method. Then, salient features are found among the remained
features by the help of meta-heuristic algorithms. A significant number of well-known meta-heuristic algorithms are employed as the
wrapper method, in the proposed system. Experiments show that the proposed method obtains better classification results, compared
to other algorithms.

Keywords: Multi-label dataset, feature selection, hybrid methods, filter methods, wrapper methods, meta-heuristic algorithms.
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LRET )
15 Multivariate mutual information ! Multi-label learning
16 Incremental 2 Semantic annotation of images
17 Max-dependency and min-redundancy 3 Filter
'8 Pearson product-moment correlation coefficient 4 Wrapper
19 Precision 5 Hybrid
2 Recall ¢ Mutual information
2 Mulan 7 Information gain
22 |abel cardinality (LC) 8 Correlation
# Label density (LD) ? Problem transformation
2* Accuracy 10 Algorithm adaptation
2 Hamming loss ' Multi-label Naive Bayes
26 One-error 12 Unbalanced
" Coverage 13 Pruned problem transformation
¥ Ranking loss ' Greedy
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3 Crossover

% Average precision ** Mutation
30 Feature reduction 3% Maximum a posteriori (MAP)
31 Symmetric difference 3¢ Off-line

32 Feature reduction
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