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ABSTRACT

This study aims to analyze and validate automatic evaluation metrics for Korean abstractive summarization. The unique linguistic characteristics
of each language require evaluation metrics designed for them, underscoring the importance of research focused on Korean. Research on
summarization and its meta-evaluation is extremely limited, especially for Korean. Therefore, by validating reliable automatic evaluation
metrics using Korean summarization data, this study contributes to future research on Korean models in the fields of natural language generation.
Human evaluation, widely regarded as the most reliable metric, is time-consuming and costly. Thus, research into automatic evaluation metrics
holds significant importance for efficiency. In this study, summaries from three models—T5, KoBART,and GPT-3.5 Turbo—were evaluated
based on their fluency, consistency, and relevance using 10 Korean documents and their corresponding reference summaries. Correlation
coefficients were calculated between human evaluations and automatic metrics for fluency, consistency, and relevance. The results showed
that for T5 summaries, the correlation coefficients for consistency and relevance were 0.33 and 0.26, respectively, while for KoBART summaries,
the coefficients for fluency and relevance were 0.33 and 0.40, respectively. BERTScore demonstrated the highest correlation, indicating its
effectiveness for Korean summaries. Meanwhile, GPT-3.5 Turbo summaries showed significant correlations of 0.23 and 0.17 in consistency
and relevance using HaRiM+, a metric developed to detect hallucinations in recent work. Additionally, the correlation analysis by document
type revealed that T5 summaries showed high correlations with the BLEU metric for briefing and meeting minutes, KoBART summaries and
GPT-3.5 Turbo summaries both demonstrated high correlations with BERTScore for narrative and editorial documents, respectively. These
findings emphasize the importance of selecting evaluation metrics tailored to specific document types. Therefore, this study provides a basis
for selecting appropriate evaluation metrics tailored to the objectives of specific tasks in future Korean summarization research.
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The summary captures the keywords and main
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Table 3. Average Scores of Human Evaluation
by criteria for each summary

reference T5 KoBART G%’;Fr-ij
Fluency 4.82 4.71 3.97 4.64
Consistency 4.83 4.73 4.14 4.63
Relevance 4.07 4.03 3.83 4.39
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Table 5. Correlation Coefficients between Human Scores and
Evaluation Metrics for T5 Summaries

Table 6. Correlation Coefficients between Human Scores and
Evaluation Metrics for KoBART Summaries

Fluency Consistency Relevance Fluency Consistency Relevance

T P T r P T T P T T P T T P T T P T
ROUGE-1 0.08 0.18 0.13|0.23 029 023|0.13 023 0.18 ROUGE-1 028 023 0.17]0.25 0.24 0.17]028 033 0.24
ROUGE-2 0.07 0.18 0.15|0.25 0.32 0.26|0.12 0.254 0.20 ROUGE-2 020 0.15 0.11{0.21 0.20 0.14{0.22 0.28 0.20
ROUGE-L 0.09 0.17 0.13|0.23 031 0.24[0.10 021 0.16 ROUGE-L 023 0.19 0.14[0.26 024 0.17]027 030 021
BLEU-1 -0.07 0.01 0.01|0.05 0.16 0.13|0.04 0.08 0.06 BLEU-1 026 0.24 0.17]0.10 0.04 0.03|-0.10 -0.07 -0.05
BLEU-2 -0.02 0.04 0.03|0.02 0.13 0.10|-0.05 -0.02 -0.02 BLEU-2 022 0.19 0.14[0.11 0.05 0.04|-0.17 -0.11 -0.08
BLEU-3 -0.00 0.06 0.05|-0.01 0.10 0.07 [-0.11 -0.10 -0.07 BLEU-3 0.20 0.14 0.10]0.12 0.07 0.05|-0.20 -0.14 -0.10
BLEU-4 0.01 0.07 0.05|-0.03 0.05 0.04 [-0.15 -0.16 -0.11 BLEU-4 0.18 0.12 0.09]|0.13 0.09 0.06[-0.22 -0.15 -0.11
gf(izp 008 016 013|021 026 021006 017 0.13 gfip 033 028 021]036 034 0.25(0.18 023 0.17
lssfir 0.11 0.18 0.14|0.26 033 0.26]0.17 0.255 0.19 gfii 022 016 0.12]028 028 020040 039 0.29
gffen 0.10 0.18 0.14|0.24 030 024|012 022 0.19 gffen 030 022 016|035 034 025|032 034 0.25
I;:OBrEiT 012 019 015|026 030 023|015 0.22 0.17 I;:(iiiT 0.19 0.16 0.12|038 036 027|028 0.31 0.23
HaRiM+ 0.02 0.13 0.10|-0.06 0.02 0.02|-0.06 -0.10 -0.07 HaRiM+  0.12 0.10 0.08[0.12 0.11 0.09 |-0.12 -0.02 -0.01
BLEURT -0.10 -0.04 -0.03|-0.09 -0.06 -0.05| 0.12 0.10 0.07 BLEURT  -0.16 -0.17 -0.12| 0.04 0.02 0.02|0.04 0.00 0.00
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Table 7. Correlation Coefficients between Human Scores and
Evaluation Metrics for GPT-3.5 Turbo Summaries

Fluency Consistency Relevance

T 14 T T 14 T T 14 T
ROUGE-1  0.11 0.15 0.12|0.01 0.05 0.04|0.15 0.21 0.16
ROUGE-2 0.16 0.10 0.08|0.13 0.14 0.10|0.16 0.18 0.13
ROUGE-L  0.17 0.14 0.10|0.07 0.05 0.04|0.16 0.20 0.15
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]ngc}}rzr 0.06 0.06 0.05[0.02 0.06 0.04|0.15 0.17 0.12
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I;f(iziT 0.09 0.07 0.06|0.02 0.06 0.06|0.11 0.13 0.09
HaRiM+ 0.12 0.05 0.04{0.17 021 0.16(0.19 0.23 0.17
BLEURT -0.07 0.01 0.00 |-0.02 -0.02 -0.01|-0.07 -0.13 -0.09
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Pearson Correlation Coefficient Heatmap for the T5 Model

briefing - 0.15 0.14 0.17 0.15 0.16 0.15 .E. 0.05

edit- 0.06 0.02 0.02 -0.05 -0.00 -0.03 -0.13 -0.22 -0.21 -0.19 -0.18 -0.14

his_cul --0.21 -0.22 —009 0.14 -0.13 0.31 -0.26 -0.31.
literatur .. -0.14 018 0.13 0.09 0.06 -0.31
o .. oo .. o3 . [

-0.35 -0.30 -0.26 -0.03

newsr- 0.02 025 0.08 0.10 0.38 0.25 0.21

--02
paper ﬁ.l..l—o 20 0.15 -0.03 -0.13 -0.19 0.25
I o0 ... 021 015 008 003 [oa1 :

speech- 0.30 0.31 0.28 0.36 0.34 0.36 -0.14 0.15 -0.08 -0.21 -0.28 0.21

A x PPN
& & @"«*‘*‘Se@&)@?}e&’

Fig. 1. Heatmap of Pearson Correlation Coefficients
by document type for the T5 summaries
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