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AHET)E FE5ch s el 4 el A | —
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« AQ{ 2 HM: Python 3.11.9

« 210|E212]: pandas”, numpy?, matolotlib®, nltk?, konlpy?, scikit-learn?,
BERTopic”

« EZ|DAZ D BERTopic

- QMY BE: SentenceTransformer 7|8t (klue/bert-base®)

1) The pandas development team. (2020). pandas—dev/pandas: Pandas (v2.2.2) [Computer
software]. Retrieved from https://doi.org/10.5281/zenodo.3509134

2) Harris, C. R., et al. (2020). Array programming with NumPy [Electronic version]. Nature,
585(7825), 357-362. https://doi.org/10.1038/s41586-020-2649-2

3) Hunter, J. D. (2007). Matplotlib: A 2D graphics environment [Electronic version]. Computing
in Science & Engineering, 9(3), 90-95.

4) Bird, S., Klein, E., & Loper, E. (2009). Natural Language Processing with Python. Sebastopol,
CA: O'Reilly Media.

5) Park, J. (2014). KoNLPy: Korean NLP in Python (v0.6.0) [Computer Software]. Retrieved
from https://konlpy.org

6) Pedregosa, F., et al. (2011). Scikit-learn: Machine Learning in Python. Journal of Machine
Learning Research, 12, 2825-2830.

7) Grootendorst, M. (2022). BERTopic: Neural topic modeling with class—based TF-IDF [On-
Line]. Retrieved from https://arxiv.org/abs/2203.05794

8) KLUE Team. (2021). klue/bert-base (Version 1.0) [On-Line Software]. Hugging Face.
Retrieved from https://huggingface.co/klue/bert-base
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- SSAHY L12|E: HDBSCAN
- YB3} B class—based TF-IDF (c-TF-IDF)
EiA 2M7]: KoNLPy2| Okt (Open Korean Text) Tokenizer Ak

ogt

Data Collection « Period: June 2010 - December 2024

VeI ) * Content: Collected 73,537 comments from 2,115 videos with user comments
Preprocessing * Step 1: Remove HTML tags
(Stopword & Noise + Step 2: Remove special characters and invalid symbols
Removal) « Step 3: Normalize whitespace

- Step 4: Remove stopwords

Key‘_Nord Extraction . Step 1: Extract top 30 noun keywords
(using KONLPy Okt) « Step 2: Extract top 30 adjective keywords

TOP'C MOde"_ng « Extracted top 10 keywords for each major topic
(with BERTOpic) « Visualized topic modeling results

Topic Word Network
Analysis * Visualized topic-word networks using BERTopic

(BERTOpIC NW) « Explored relationships between topics and associated terms
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T A= TF-IDF(Term Frequency—Inverse Document Frequency)
= WAt Th= 54 ©ol7h shute] dia HiollA Lokt 2=
Joh=A15 Uelis, IDF= A4 92 A 5 sie @7t 46k
o] g5 Yuigttt, F gk 53 TF-IDF= AAd o= &5
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.
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B QAR B el F28 0] 7p SIS Rt
o At o) $-83i
TP-IDF 24 23}, S NI 7|20 2 225 99t AoA

o2 SRt FRE =2
A A, =d AR, 54 Qe gMA 98 = 2

AH ez ofsfshe Hl 7|8ttt 53] arl

g BHS WHIE 2
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Q) AAVEE Ak Aol A 1 2jol) 9l

2 A9 ARE HE 22 oS4 HIAE "AE HlojE oA
AR FA F25 ZFsh] 98, 22 A BERTopic(Bidirec—
tional Encoder Representations for Topic Modeling) ¥il8|&S &8
at9lt}, BERTopic AFel5H BERT Al dojnde 7|Rto = &
AR 9n|24 U (semantic embedding)S BAIGH &, o=
nHigto g ZAIE =231 24l B9 wdl=] 71Ho|th(Grootendorst,
2022).
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A4, BERT 7|9k e 2elg Foff 2- a2 aakd WE 33t

3t & UMAP(Uniform Manifold Approximation and Projection)
S

A, Sa% HE 31t °ﬂ A1 HDBSCAN(Hierarchical Densi—
ty—Based Spatial Clustering of Applications with Noise)= ©|-&3 &
T 7R RS star, 7t e A R o2 A ojgitt

A, 2k EFof] &3k ZA Al tsff S22 718 TF-IDF(c—
TF-IDF)E Aktsto] diit 7|19 55 AREstt, o= M54l TF-IDF
ot g, o] TR ol Fe=E ARt e Eod Y £
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WA, =& ZF B9 i 7|5 - TF-IDF HE 9| 27|15 7]
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2 Aol A= AAE 71N WS} A RlEkR] ke, c—TF-
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ET Z45 o Bk qlon, & A A &
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1 =d 7,146 MECH 2,136
2 A 6,934 ASSICt 2,096
3 =7t 6,764 CHERSHC 1,951
4 A 3,867 CHSaiCt 1,906
5 25t 3,516 L7 stk 1,823
6 el 3,506 Felotct 1,660
7 Uct 3,297 JZEc 1,558
8 NE 3,207 Of|Bech 1,537
9 = 3,022 Ot 1513
10 ezt 2,975 RHRICH 1513
1 Ag| 2,709 7 |cHotct 1,305
12 =ot 2,650 HUCH 1,101
13 =1 2,576 Mo|Act 1,064
14 o= 2,264 OlusCt 985
15 AlZh 2,189 Hef 973
16 SiLt 2,148 ZO0leict 921
17 Sofl 2,030 NEZE 880
18 E= 2,029 SolEct 826
19 23 1,984 sl 806
20 NES 1,953 ot 762
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A obgder, AEE, AESF, skt Sol &2 NEE ug
o, ol AHAREe] FRlzel thal 2HA A, w4
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(& 4) 7194= 75| (TF-IDF)

HS SiMof s HS &lizlo]f 3=

0 U= 3104.68 15 atict 1366.05

sl 3001.54 16 ol 1360.09
2 SH 2804 44 17 et 132432
3 =7} 2131.66 18 =it 129354
4 UAlstct 213142 19 oHetsict 1242.16
5 S 209856 20 Sl 122639
6 A} 175072 21 st 1216.46
7 el 171832 2 25 1207.99
8 Ar 163415 2 A lsict 1179.02
9 A 1569.68 24 7= 1108.49
10 Lict 1509.40 25 oks 110592
11 £zt 1486.14 26 =2t 104822
12 = 147047 27 oLt 1042.89
13 A2 143104 28 i} 1024.15
14 s 139678 29 Al 1009.45
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Analyzing Audience Responses to K-Heritage
Channel Video Content Using Text Mining :
Focusing on YouTube Comments

Gyungmin Jo
(Ph.D. Program in Cultural Informatics, The Academy of Korean Studies)

This study aims to examine the patterns of viewer responses and topic interests
reflected in YouTube comments on videos uploaded by the K-Heritage Channel,
a public platform managed by the Korean government. In contrast to previous
studies that primarily relied on producer-centered perspectives or traditional
surveys, this research adopts a user-centric approach by analyzing user-generated
content (UGC)-specifically YouTube comments to uncover how digital audiences
engage with and emotionally respond to cultural heritage content.

The dataset consists of 73,537 comments extracted from 2,115 videos published
between June 2010 and December 2024. After preprocessing, a total of 67,826
comments were retained for analysis. The methodological framework includes
keyword frequency analysis, TF-IDF weighting, and BERTopic-based topic mod-
eling, supplemented by an analysis of comment volume by content playlist.

As a result of the analysis, viewers expressed a variety of responses that went
beyond simple information acquisition, including admiration for the beauty of
traditional culture, emotional support, and expressions of cultural pride. Key-
words such as “cultural heritage,” “support;” “artisan,” and “beautiful” showed high
frequencies, while adjective-type keywords highlighted a strong tendency toward
positive sentiment and impression-based evaluations. In the TF-IDF analysis,
high-scoring terms such as “beautiful,” “thankful,” “support;” “nation,” and “amaz-
ing” indicated strong emotional engagement and empathy toward the content.
Using BERTopic, the study extracted ten major topics, which formed two distinct
clusters: one reflecting an appreciation for traditional cultural values, and the oth-
er centered on emotional participation and responses to K-content collaborations.

The findings also revealed differentiated patterns of viewer reactions depending
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on content format and theme, particularly in videos featuring traditional artisans,
archaeological sites, K-POP collaborations, and ASMR-style presentations.

This study demonstrates that digital cultural heritage content on YouTube not
only delivers information but also promotes affective engagement and identity
formation among viewers. The findings offer both theoretical and practical im-
plications, serving as a valuable resource for the development of data-driven, au-
dience-centered content strategies and cultural heritage promotion policies in the

digital age.

Keywords: K-Heritage Channel, YouTube comments, Text Mining,
topic modeling, digital cultural heritage
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