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Comparison of Korean Classification Models’
Korean Essay Score Range Prediction Performance

Heeryon Cho' - Hyeonyeol Im™ « Yumi Yi™" - Junwoo Cha™'*

ABSTRACT

We investigate the performance of deep learning-based Korean language models on a task of predicting the score range of Korean essays
written by foreign students. We construct a data set containing a total of 304 essays, which include essays discussing the criteria for choosing
a job (job’), conditions of a happy life (‘happ’), relationship between money and happiness (‘econ’), and definition of success (‘succ’). These
essays were labeled according to four letter grades (A, B, C, and D), and a total of eleven essay score range prediction experiments were
conducted (i.e., five for predicting the score range of ‘job’ essays, five for predicting the score range of ‘happiness’ essays, and one for
predicting the score range of mixed topic essays). Three deep learning-based Korean language models, KoBERT, KcBERT, and KR-BERT,
were fine-tuned using various training data. Moreover, two traditional probabilistic machine learning classifiers, naive Bayes and logistic
regression, were also evaluated. Experiment results show that deep learning-based Korean language models performed better than the two
traditional classifiers, with KR-BERT performing the best with 55.83% overall average prediction accuracy. A close second was KcBERT (55.77%)
followed by KoBERT (54.91%). The performances of naive Bayes and logistic regression classifiers were 52.52% and 50.28% respectively. Due
to the scarcity of training data and the imbalance in class distribution, the overall prediction performance was not high for all classifiers.
Moreover, the classifiers” vocabulary did not explicitly capture the error features that were helpful in correctly grading the Korean essay.
By overcoming these two limitations, we expect the score range prediction performance to improve.

Keywords : Deep Learning—Based Korean Language Model, KoBERT, KcBERT, KR-BERT, Document Classification
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Table 1. Dataset

li:grgee Grade | Job | Happiness | Economic | Success | Total
24-30 A 24 28 8 10 70
18-23 B 45 53 26 13 137
15-17 C 17 6 13 5 41
6-14 D 15 9 15 17 56
Total 101 96 62 45 304
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Fig. 1. Sample Handwritten Korean Essay
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Fig. 3. ‘Happiness’ Essay Score Range Classification Accuracy

Table 2. “Job’ Essay Score Range Classification Accuracy

KcBERT KoBERT KR-BERT NB NB’ LR LR
Job 46.67% 46.67% 44.49% 45.65% 45.51% 36.60% 36.53%
Job+Econ 45.71% 49.66% 44.49% 46.80% 44.49% 46.67% 37.62%
Job+Suce 50.75% 46.60% 41.70% 45.51% 44.63% 41.63% 42.52%
Job+Happ 43.47% 46.60% 48.50% 44.69% 46.53% 40.48% 35.58%
Job+Econ+Succ+Happ 51.63% 46.67% 50.54% 47.62% 43.74% 42.65% 38.64%
Average 47.65% 47.24% 45.95% 46.05% 44.98% 41.61% 38.18%

Table 3. ‘Happiness’ Essay Score Range Classification Accuracy

KcBERT KoBERT KR-BERT NB NB LR LR
Happ 56.12% 55.34% 60.28% 59.26% 59.26% 54.24% 61.46%
Happ+Econ 63.34% 58.40% 64.60% 57.22% 59.26% 50.00% 55.18%
Happ+Succ 57.14% 60.36% 55.10% 55.26% 58.24% 57.30% 54.00%
Happ+Job 60.20% 57.38% 58.24% 57.22% 63.42% 56.36% 52.98%
Happ+Econ+Succ+]ob 60.13% 61.46% 63.27% 56.20% 58.16% 59.42% 52.98%
Average 59.39% 58.59% 60.30% 57.03% 59.67% 55.46% 55.32%

Table 4. Overall Score Range Classification Accuracy

KcBERT KoBERT KR-BERT NB NB' LR LR
Job (Max.) 51.63% 49.66% 50.54% 47.62% 46.53% 46.67% 42.52%
Happiness (Max.) 63.34% 61.46% 64.60% 59.26% 63.42% 59.42% 61.46%
All (Exp.@) 52.32% 53.60% 52.35% 50.66% 47.69% 44.75% 43.40%
Overall Average 55.77% 54.91% 55.83% 52.52% 52.55% 50.28% 49.13%

Overall Score Range Classification Accuracy
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B Job (Max.)

Fig. 4. Overall Score Range Classification Accuracy

P B

R

NB NE'

B Happiness(Max.] My (Exp.@)

LR

Overall Average

KcBERT7F 51.63%9] AS=E Uetilth. 458hs 2dojm
g BE5717F 50% F=9] ZeeE yErd 9 H|s] NBY LR
ER7)E 46~47%H9 FE=E YeRc}h £3] LRo| AA|
Hog I3 45 Btk

Y= HAE doJele] E7 AF[Fig. 3, Table 3]ol4=
A% ©~10°] B A=}t 60.30%<1 KR-BERT7F AwhA o
2 w22 462 B ® E £577] ST OFE+T
A & glolg 2 v]|M2A3 KR-BERTZ} 64.60%Z 71 =
2o HErZ Btk 3 KeBERTY NB {7\ 27t
63.34%%} 63.42%% =2 Je= YEH 57|80 H2
KR-BERTOA] &3 o] H5202 153 NB7F 63.42%
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Table 5. Top 10 Weighted Feature Words for ‘Happiness’
Essay Classification Using Logistic Regression [LR]
(Words Extracted from Morphological Analyzer)
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