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[Abstract]

Models trained with imbalanced data do not perform well in classification for a small sample of abnormal data. We aim to
reduce the imbalance problem in natural language processing by using a sorting algorithm. The computation cost of each sorting
algorithm is measured and compared to derive an algorithm suitable for data processing. The sorted data are preprocessed
according to three imbalance criteria to create training data and then fine-tuned using KoBERT which is a natural language
processing model. The performance of data adjustment was evaluated by measuring accuracy, recall, and precision according to
the imbalance scale of the training data. We confirmed that the data imbalance problem in natural language processing could be

alleviated by applying the sorting algorithm of the proposed method.
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Table 1. Configuration videos and per data

Data Over IM Under 1M
(Default) Train 273 1159
Balanced Tr'aln 1159 1159
(Over sampling)

Balanced Train 273 7
(Under sampling)
Imbalanced Train 27 1159

Test 69 290
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Table 2. Average elapsed rate of time per sorting
algorithms
Sorting Time(sec)
Quick 0.00158
Radix 0.00185
Merge 0.00346
Heap 0.00436
Selection 0.05617
Insertion 0.06947
Bubble 0.10267
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Fig. 4. Graph of average elapsed rate of time per sorting
algorithms
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I M ©0) M
Under 0.671 0.775 0.224 0.925 0343
sampling
Over 0773 | 0921 0.078 0.840 0.400
sampling

Default 0.790 0.890 0.109 0.868 0.442

Imbalanced | 0.808 0.993 0.006 0.810 0.400
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