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This study investigates how digital discourse  surrounding 
Yuseong-gu public libraries is structured and how it  informs 
evidence-based policy architecture. Online text data were collected 
from major Korean portals (Naver and Daum) between July 2022 
and June 2025 using “Yuseong-gu public libraries” as the core 
search query. The corpus was analyzed using text mining, keyword 
network analysis, and latent Dirichlet allocation (LDA) topic 
modeling. Word frequency and TF–IDF results indicate that 
place-anchored identifiers (e.g., Yuseong-gu, Daejeon) and 
culture-related vocabulary constitute the discourse backbone, while 
managerial and operational terms such as integration, support, and 
homepage signal demand for coordinated governance and enhanced 
digital accessibility. N-gram analysis further emphasizes the demand 
for an integrated information and participation portal, most clearly 
reflected in  the recurrent sequence “Yuseong-gu–integrated–library–
homepage.” Network analysis reveals a high-density structure with a 
short average path length, confirming strong thematic 
interconnectedness; the node “library” functions  as the primary  
hub and is directly linked to “culture,” indicating the library’s 
discursive positioning as a cultural platform. The findings support 
strategic policy directions, including a hub–satellite spatial system 
embedded across neighborhood life zones, cross-sectional 
programming integrating education, culture, and community 
participation, a mobile-first integrated digital portal, and 
institutionalized partnerships with schools and local cultural 
institutions.
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Situated within contemporary debates that aim to rearticulate the publicness, accessibility, and 
right to learn embodied by local public libraries, this study begins with a central premise: everyday 
language produced and accumulated across the web and media can be transformed into a meaningful 
source of policy knowledge. Public libraries increasingly position themselves as local hubs for in-
formation, culture, and civic participation, operating in alignment with internationally shared principles 
that emphasize evidence-informed decision-making and community capacity building. Yet in a digital 
platform environment, citizens’ lived experiences are difficult to capture through post hoc user 
satisfaction surveys or a limited number of interviews alone. Instead, they must be reconstructed 
from large-scale, unstructured textual flows—which can be modeled as semantic networks, affective 
patterns and relational configurations among actors. This calls for an analytical framework that 
moves beyond single indicators or event-centered assessments and instead integrates the interpretation 
of discourse structures (what is being said) with network structures (who is connected to whom).

To this end, the present research conducts an integrated quantitative–qualitative text-mining analysis 
of big-data materials collected from major Korean online platforms, including Naver and Daum, 
using “Yuseong-gu public libraries” as the focal search term. The dataset spans from July 1, 2022 
through June 30, 2025. Using TEXTOM, the study operationalizes a multi-method design: it measures 
the salience and relative importance of key terms through word frequency and TF–IDF metrics; 
derives patterns of semantic co-occurrence and sequential linkage through N-gram analysis and 
keyword network modeling; and identifies latent thematic structures through latent Dirichlet allocation 
(LDA) topic modeling to delineate topics of policy relevance. The overall research design, as well 
as the scope of the data, channels, and procedural steps, are documented in detail in the project 
documentation and methodological records. 

The objectives of this study can be summarized as follows. First, it identifies the structural character-
istics of online discourse surrounding Yuseong-gu public libraries and specifies the core keywords 
that organize that discourse. Second, it synthesizes insights from multiple text-analytic techniques 
to provide an integrated account of the thematic architecture and relational dynamics that shape 
the Yuseong-gu public-library discourse. Third, it proposes strategic directions for public library 
operations, space, and services—explicitly grounded in empirical evidence.

Academically, this study aims to clarify the interface between the structuring of large-scale online 
discourse and policy design, thereby offering a methodological contribution that complements library 
research traditionally centered on satisfaction-based evaluation or case-study approaches. From a 
policy perspective, it seeks to provide a scientifically grounded basis for mid- to long-term master 
planning by leveraging topic and network indicators, in direct response to field-level demands for 
data-driven policy formulation and stronger integration between planning processes and evaluative 
metrics.

2. Literature Review 
Research on data-driven decision-making and service innovation in public libraries has developed 
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along two main trajectories in both domestic and international scholarship. The first focuses on 
analyzing internally generated data—such as system logs, collection and circulation records, and 
website access traces—to model user behavior and to inform service and platform design. The second 
examines externally produced big data from news and social media to interpret the discourses and 
relational structures surrounding libraries, thereby supporting public communication and policy design. 
The “discourse–network integrated analysis” underpinning the policy architecture proposed in this 
study represents an attempt to connect these two streams and to operationalize governance and 
implementation frameworks for a local public library system (Yuseong-gu) at the municipal scale.

2.1 Big-data platforms, log analytics, and service modeling

In Korea, discussions on platformization of and service –enablement us library big data began 
to gain traction in the mid-2010s. Pyo et al. (2015) proposed a big-data service model centered 
on public libraries, articulating a staged structure of collection–analysis–service delivery. Building 
on this line of inquiry, On and Park (2020) empirically examined the applicability of a public 
library big-data platform through a case study of the Daejeon Hanbat Library. Yoon (2022) further 
advanced user-oriented platform design by proposing an integrated approach that links information 
on cultural programs and community services, thereby specifying design challenges at the interface 
between internal data and user-facing touchpoints. Earlier conceptual groundwork was also laid 
by Lee (2013), who systematized the concept of big data and articulated its potential integration 
into library information service system.

On the empirical side, domestic studies have analyzed internal indicators across multiple dimensions
—including collection and circulation data (Lee & Lee, 2021), usage logs (Kim, Baek, & Oh, 2018), 
website usage patterns (Lee & Jang, 2019), and children’s and youth services (Baek et al., 2018). 
Collectively, these works have identified behavioral patterns such as user segmentation, seasonality, 
topic- and age-specific demand profiles, and linkages between programs and circulation. At the 
policy and planning level, Kim and Noh (2018) tracked trends in Korea’s Comprehensive Library 
Advancement Plan through big-data analysis, underscoring the importance of indicator design that 
aligns national planning with field-level implementation. This domestic research agenda has evolved 
alongside institutional and infrastructural supports, including the National Library of Korea’s “Library 
Information Naru” (2026) and public data utilization casebooks (2020), contributing to the foundations 
of data governance for public libraries.

2.2 Discourse analysis using news and social big data

A growing body of work has also examined social perceptions of libraries and the dynamics 
of public discourse. Han (2019) analyzed news big data from 1990 to 2018 to identify longitudinal 
patterns in library-related reporting. More recently, Song (2025) traced post-2000 cases concerning 
intellectual freedom through newspaper big data, reconstructing debates on freedom of expression 
and censorship through empirical analysis. This line of research demonstrates, in measurable terms, 
how libraries function as mediators and coordinators of public issues, and how media and public 
discourse shape the processes through which library policies and services are formulated.
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2.3 Social media use and participation mechanisms in public libraries

International scholarship provides robust empirical evidence that social media can facilitate user 
engagement, marketing, and community building for public libraries. Aharony (2012), drawing on 
a content analysis of Facebook use in U.S. public and academic libraries, noted a prevailing tendency 
toward one-way communication centered on announcements and notices. Joo, Choi, and Baek (2018) 
analyzsed 4,637 Facebook posts from public libraries and demonstrated the correlational structure 
between post types and engagement metrics (likes, comments, and shares), empirically indicating 
that content strategy is a key determinant of participation. Mathiasson and Jochumsen (2019) introduced 
an additional research pathway by leveraging Facebook event data to study public library programs, 
while Stvilia and Gibradze (2014) identified topical and utility-related factors associated with library 
tweets. Chua and Goh (2010) comparatively assessed libraries’ adoption of Web 2.0 tools on library 
websites and showed that interactive and participatory functionalities are linked to perceived service 
quality. Together, these studies contribute to clarifying the policy relevance of social media data 
by demonstrating how discourse-level content (topics and agendas) interacts with network-level 
dynamics (interaction and diffusion). 

2.4 E-government, public communication, and policy linkage to libraries

The policy implications of social media in the public sector are closely intertwined with the 
library context. Bertot, Jaeger, and Hansen (2012) argued that governmental social media use introduces 
new policy challenges concerning accessibility, privacy, preservation, and governance, and proposed 
corresponding policy responses and governance frameworks. Extending this perspective, Jaeger et 
al. (2012) theorized the co-evolution of e-government and public libraries, conceptualizing libraries’ 
roles in networks, education, and partnerships within public service delivery. This strand of work 
underscores the need for social data strategies in libraries to be integrated with broader policy 
architecture—including performance indicators, accountability mechanisms, and participatory gover-
nance design—rather than being treated as standalone communication tools.

2.5 Methods and infrastructure: text mining, network analysis, and scalable processing 
technologies

Methodologically, both international and domestic studies have combined topic and sentiment 
analysis, content analysis, engagement metric modeling, and network analysis (e.g., retweets, com-
ments, and co-tagging) to infer discourse, affect, and relational structures. For application at regional 
and institutional levels, however, scalable infrastructure capable of reliably processing high-volume 
streams and historical datasets is essential. Jeong et al. (2022) examined RDMA-based distributed 
processing, enabling high-throughput data transmission and low-latency computation across multiple 
nodes, and thereby proposed a technical architecture well suited to integrated analytical frameworks 
combining social media data with library usage log data.

2.6 Research gaps and the positioning of this study
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In Korea, substantial progress has been made in analyzing internal data (collection, circulation, 
and logs) and in proposing big-data platforms and service models. However, studies that integrate 
social discourse and network structures to generate policy proposals at the local level remain com-
paratively limited. Internationally, research has accumulated on social media-based engagement and 
content strategies, diffusion structures, and program-related analyses, yet relatively few studies ex-
plicitly translate these insights into policy design frameworks that connect local governments and 
public libraries—such as indicator systems, decision-making flows, and partnership models. Against 
this backdrop, the present study uses Yuseong-gu as an empirical case to integrate big-data text 
mining (discourse) with network analysis, and to propose empirically grounded strategies for public 
library operations, space, and services. In doing so, it seeks to contribute to both academic scholarship 
and policy practice by advancing an integrated discourse-network analytical framework for local 
public library governance.

3. Research Methods and Procedure
3.1 Analytical Methods and Workflow

To improve methodological parsimony and interpretability, the analysis was organized into a 
three-module pipeline. First, lexical salience was quantified using word frequency and TF–IDF to 
identify backbone vocabulary and discriminative terms. Second, relational and sequential structure 
was examined by deriving N-gram co-occurrence chains and constructing a keyword network to 
assess connectivity and centrality patterns. Third, latent thematic structure was inferred via LDA 
topic modeling, and topic outputs were interpreted in conjunction with network evidence to support 
policy translation. Community detection was used as a robustness check to verify whether major 
discourse blocks persist across different partitioning logics.

Stage Research Component Specific Tasks

Stage 1
Literature Review

Review of relevant 
literature

Ÿ Review and analyze literature related to big-data driven 
research on Yuseong-gu public libraries↓

Stage 2
Data Collection Data acquisition

Ÿ Collect Yuseong-gu public library-related big data using 
TEXTOM↓

Stage 3
Data Analysis

Keyword analysis via 
text mining

Ÿ Identify core keywords related to Yuseong-gu public libraries 
through word-frequency analysis

Ÿ Derive term salience and relative importance using TF–IDF 
metrics

Ÿ Generate sequential co-occurrence (chain-word) networks 
using N-gram analysis
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3.2 Data and Analytical Techniques

To develop a fine-grained understanding of recent trends regarding Yuseong-gu public libraries, 
this study collected big data and applied a suite of text-mining techniques. Data collection was 
restricted to Korea’s major portal platforms, Naver and Daum. Naver and Daum were selected 
because they are the two most widely used portal ecosystems in Korea and provide heterogeneous 
public-facing channels (e.g., news, blogs, and online communities) through which both institutional 
narratives and citizens’ everyday language are continuously produced and archived. In addition, 
these platforms allow consistent and replicable data acquisition within a single collection environment 
(TEXTOM), thereby reducing platform-induced measurement heterogeneity that can arise when com-
bining sources with different access policies, indexing rules, or API constraints. While this restriction 
improves comparability and reproducibility, it may under-represent discourse circulating in closed 
or highly platform-specific environments; this limitation is therefore acknowledged in the limitations 
section. The core search keyword was set to “Yuseong-gu public libraries,” and the collection period 
was defined as July 1, 2022 to June 30, 2025 to comprehensively capture online discourse generated 
during the three-year window. The three-year observation window was chosen to balance recency 
and analytic stability. A shorter window risks insufficient volume and unstable topic estimation, 
whereas a substantially longer window increases the likelihood of concept drift and policy-context 
discontinuities. The selected period is long enough to capture multiple annual cycles and recurring 
program/usage signals, while remaining sufficiently recent to support policy-relevant interpretation 
for mid- to long-term planning. After compiling the corpus, the study sequentially applied word 
frequency analysis, TF–IDF, N-gram analysis, named entity recognition, network analysis, and LDA 
topic modeling to provide a comprehensive account of salient issues and structural patterns and 
thematic dynamics associated with Yuseong-gu public libraries.

Topic analysis Ÿ Extract major topics using LDA topic modeling

Network-based discourse 
analysis

Ÿ Detect discourse clusters (communities) using Louvain, 
Leiden, Girvan–Newman, and CNM algorithms↓

Stage 4
Results and 
Interpretation 

Discussion Ÿ Interpret and discuss meaningful findings based on the 
analytical results

Implications Ÿ Propose improvement strategies and policy implications based 
on the findings

Fig. 1. Data Analysis Procedure

Category Details
Data collection tool TEXTOM

Data sources (scope) Naver (blogs, news, cafes, Knowledge iN, web documents) & Daum 
(blogs, news, cafes, web documents)

Collected fields Title, body text, URL

Table 1. Analytical Dataset Information
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3.3 Analytical Architecture and Issue Identification 

The analytical architecture was designed as a chained pipeline: “collection → preprocessing → 
feature extraction → module-based analyses → integrated interpretation → issue identification.” 
Using TEXTOM, data related to “Yuseong-gu public libraries” were collected from Naver and 
Daum for the period July 1, 2022 through June 30, 2025, yielding a total corpus size of 720.43 
KB. To minimize analytical noise and reduce error, duplicate entries and promotional/advertising 
posts were removed. The corpus was then preprocessed by applying a stopword dictionary and 
conducting morpheme-level normalization to construct an analytically valid dataset.

Subsequently, word frequency and TF–IDF metrics were computed to estimate the salience of 
key terms. A keyword network was visualized based on N-gram co-occurrence patterns to identify 
discourse hubs and connectivity patterns. Finally, LDA topic modeling was implemented to infer 
latent thematic structures, and its outputs were cross-validated against the preceding results to assess 
the coherence between topic structures and relational patterns.

Key issues were derived from the principal results of the analyses. Specifically, the study integrated: 
(i) high-ranking TF–IDF terms, (ii) N-gram association strength, (iii) network centrality measures 
(e.g., degree and betweenness), and (iv) LDA topic probabilities. The resulting issue set was consolidated 
into policy-relevant categories—services, programs, space/facilities, operations/governance, and com-
munication—thereby confirming a coherent bundle of core issues that explain prevailing trends related 
to Yuseong-gu public libraries.

The research questions guiding this study are as follows:
RQ1. How is online discourse concerning Yuseong-gu public libraries structurally constituted, 

and how are its core keywords organized?
RQ2. What evidence-based operational and policy strategies can be driven from the results of 

the data analysis?

4. Results
This section highlights three core findings. First, place-anchored and culture-related terms constitute 

the discourse backbone, indicating that Yuseong-gu public libraries are primarily discussed as locally 
embedded cultural infrastructure. Second, sequential co-occurrence and network structure converge 
on a hub-centered configuration in which “library” functions as the dominant node, with strong 
linkages to “culture” and place markers, underscoring a platform-like role rather than a single-purpose 
facility. Third, topic modeling consolidates these signals into policy-relevant thematic bundles that 
jointly support spatial reconfiguration, integrated digital access, and user-group–tailored services.

4.1 Keyword Analysis of Yuseong-gu Public Libraries Based on Text Mining

Collection period 2022-07-01 to 2025-06-30
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Within the study corpus, the terms “library” (396 occurrences; 4.037%), “Daejeon” (274; 2.793%), 
and “Yuseong-gu” (264; 2.691%) appeared with overwhelmingly high frequency. This pattern confirms 
that the core semantic axis directly specifying the analytic object and scope occupies the central 
position of the online discourse. At the same time, the distribution of terms such as “culture” (74), 
“region” (60), “center” (53), and “Daejeon Metropolitan City” (53) suggests that the library is widely 
perceived not merely as an information facility but as a component of local cultural infrastructure 
that is tightly interwoven with broader community networks. In addition, the presence of “book” 
(48), “reading” (34), and “education” (34) indicates that libraries continue to be strongly associated 
with their foundational functions—information provision and educational support.

At the level of space and facilities, terms including “facility” (36), “operation” (30), “scheduled” 
(27), “homepage” (26), and “visit” (26) were salient. This implies substantial public attention to 
administrative and service-related attributes such as the quality of the user environment, accessibility, 
and operational timelines. Moreover, the prominence of “apartment” (31) and “road/street” (31) 
reflects user expectations regarding neighborhood-level accessibility, spatial proximity, and the in-
tegration of library services into everyday residential environments.

In terms of user groups and service demand, “children” (26), “kids” (21), “students” (24), and 
“study” (21) accounted for a comparatively large share, indicating strong demand concentrated among 
school-age users—from early childhood through adolescence. Furthermore, the appearance of “daily 
life” (23), “event” (23), “recommendation” (21), and “information” (20) points to an evolving role 
for libraries that extends beyond reading and lending toward facilitating access to practical, everyday 
information and serving as platforms for community-level cultural exchange. 

Three policy implications emerge from these findings. First, signals such as “culture,” “center,” 
“event,” and “integration” support the need to reposition libraries from conventional reading and 
lending sites toward community-embedded, multifunctional cultural hubs. Second, given the thematic 
clustering around “children,” “kids,” “study,” and “information,” there is a clear rationale for strengthen-
ing life-course and user-tailored services—expanding family-oriented programming and reinforcing 
educational support functions that can contribute to reducing learning disparities. Third, the frequency 
of “homepage,” “location,” and “visit” indicates that both digital accessibility and physical convenience 
must be improved in tandem; accordingly, upgrades to online access pathways should be pursued 
alongside systematic enhancements to on-site circulation routes and user guidance and signage systems. 

No. Keyword N % No. Keyword N %
1 Library 396 4.037 26 Homepage/Website 26 0.265

2 Daejeon 274 2.793 27 In 
progress/Proceeding 26 0.265

3 Yuseong-gu 264 2.691 28 Location 26 0.265
4 Yuseong 111 1.131 29 City 26 0.265
5 Culture 74 0.754 30 Visit 26 0.265
6 Region 60 0.612 31 Integration 25 0.255
7 Center 53 0.54 32 News/Updates 24 0.245

Table 2. Top 50 Keywords Related to Yuseong-gu Public Libraries (Word-Frequency Analysis)
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4.2 Identifying Core Keywords for Yuseong-gu Public Libraries Through TF–IDF Analysis

The TF–IDF results indicate that certain terms function as highly discriminative signals. Although 
their overall frequencies are relatively modest, elevated IDF values indicate strong contextual specificity 
and a greater capacity to delineate distinct thematic domains. Representative examples include “center” 
(TF–IDF 112,796; IDF 2.128), “hwa” (111,234; 2.396), “studio apartment/one-room” (95,522; 4.143), 
and “homepage” (63,998; 4.396). In contrast, terms such as “region” (123,822; 2.307), “culture” 
(134,373; 1.946), and “Yuseong” (118,051; 1.064) operate as foundational vocabulary that anchors 
the corpus, foregrounding spatiality, localness, and linkages with municipal governance within the 
broader library discourse.

Taken together, this lexical landscape suggests that the library is increasingly perceived not merely 
as a reading facility, but as a multifunctional cultural platform and a locally embedded support 
node for residents. This interpretation is reinforced by the semantic cluster around “center,” “support,” 
“service,” “operation,” “integration,” “program,” and “information.” In particular, “integration” (IDF 
2.854), “operation” (2.311), and “support” (2.485) function as managerial and governance indicators 
directly associated with organizational and policy implementation efficiency. Their prominence points 
to priority agenda items for governance design, including service integration, operational stand-
ardization, and the enhancement of support systems.

From a user-demand perspective, terms such as “child/kid” (IDF 2.856), “daily life” (2.689), 
“study” (2.594), “class” (2.656), and “school” (2.659) signal strong needs concentrated among early 

8 Daejeon Metropolitan City 53 0.54 33 Time 24 0.245
9 Book 48 0.489 34 School 24 0.245
10 Wonsinhung 42 0.428 35 Peoseutelhwa 23 0.234
11 Bookstore 39 0.398 36 Daily life 23 0.234
12 Facilities 36 0.367 37 Event 23 0.234
13 Reading 34 0.347 38 Seoul 23 0.234

14 Education 34 0.347 39 Studio apartment 
(one-room)

23 0.234

15 Application/Registration 33 0.336 40 Presale (real estate) 22 0.224
16 Available 31 0.316 41 Rental/Lease 22 0.224

17 Apartment 31 0.316 42 Complex/Multifunctio
nal 21 0.214

18 Road/Street 31 0.316 43 Kids/Child 21 0.214
19 Support 31 0.316 44 Program 21 0.214
20 Operations/Management 29 0.296 45 Study 21 0.214
21 Author/Writer 29 0.296 46 Recommendation 20 0.204
22 Book loan/reading) 28 0.285 47 Information 20 0.204
23 Project/Initiative 28 0.285 48 Park 20 0.204
24 Scheduled/Planned 27 0.275 49 Café 20 0.204
25 Children 26 0.265 50 Roundtable meeting 20 0.204
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childhood through adolescent cohorts and underscore the imperative to strengthen the library’s role 
as an educational support platform. Meanwhile, “science” (2.439), “café” (2.269), and “visit” (2.534) 
reflect growing expectations for a community-embedded spatial configuration in which experiential 
learning, leisure, and cultural activity converge.

Overall, the top TF–IDF keywords capture not just frequency but also strategic relevance; accordingly, 
terms with higher IDF values should be treated as policy-relevant priorities in future service planning, 
spatial programming, and educational content development. Consistent with the signals implied by 
“center,” “integration,” “program,” “daily life,” and “homepage,” the findings support a strategic 
shift toward multifunctional, hybridized community spaces alongside a strengthened digitally enabled 
operating model. In addition, to respond to the demand profile articulated by “child/kid,” “school,” 
“study,” and “class,” the library should expand learning-support and career exploration programs 
for children, adolescents, and families, while institutionalizing partnership models with local education 
offices and schools. Finally, as implied by terms such as “pastel-hwa,” “daily life,” “café,” “science,” 
and “visit,” reinforcing locally tailored, everyday-life-oriented content offers a viable pathway for 
evolving the library into an integrated community hub where culture, leisure, and learning coexist. 

Keyword TF–IDF DF IDF Keyword TF–IDF DF IDF
Daejeon 151.439 145 0.553 City 67.21 19 2.585

Culture 134.373 41 1.816 Operations/Man
agement 67.006 25 2.311

Region 123.822 32 2.064 Visit 65.876 20 2.534

Yuseong 118.051 87 1.064 Scheduled/Plan
ned 64.636 23 2.394

Bookstore 115.615 13 2.964 Children 64.608 21 2.485

Center 112.796 30 2.128 Multifunctional/
Complex 63.935 12 3.045

Pastelization 111.234 2 4.836 Homepage/Web
site 63.398 22 2.438

Wonsinhung 108.57 19 2.585 Location 63.398 22 2.438
Yuseong-gu 100.831 172 0.382 News/Updates 63.337 18 2.639

Daejeon 
Metropolitan 

City
98.891 39 1.866 School 63.337 18 2.639

Studio apartment 
(one-room) 95.292 4 4.143 Study 62.254 13 2.964

Book 94.756 35 1.974 Integration 62.123 21 2.485
Book (loanword 

“buk”) 90.352 10 3.227 Presale 
(real estate) 62.07 15 2.821

Library 89.545 201 0.226 Time 62.04 19 2.585

Application/Regis
tration 88.975 17 2.696 In progress/ 

Proceeding 61.136 24 2.351

Author/Writer 83.821 14 2.89 Class/Lesson 60.92 7 3.584
Support 81.811 18 2.639 Daily life 60.698 18 2.639

Table 3. Top 50 Keywords for Yuseong-gu Public Libraries Identified via TF–IDF Analysis
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4.3 Keyword Influence Relationships Identified Through N-gram Analysis

The bigram analysis shows that Daejeon–Yuseong-gu (93), Yuseong-gu–Library (59), and Daejeon 
Metropolitan City–Yuseong-gu (44) occur most frequently, indicating that Yuseong-gu’s local identity 
is repeatedly articulated in conjunction with the institutional context of a public service system. 
Collocations such as Library–Homepage, Yuseong–Reading, and Library–Center suggest sustained 
attention to service accessibility, programmatic linkage, and functional expansion. In addition, combina-
tions including Project–Linkage, Library–Operations, and Library–Program imply that social expect-
ations extend beyond facility use to the strategic and policy-relevant organization of library operations. 
Taken together, these bigram patterns indicate that Yuseong-gu public libraries are predominantly 
recognized as place-based public institutions for which the perceived quality of operational delivery—
particularly in relation to programs and digital access points (e.g., the homepage)—constitutes a 
central evaluative dimension.

At the trigram level, Yuseong-gu–Integrated–Library (19) and Daejeon–Yuseong-gu–Library (18) 
rank highest, underscoring the salience of an integrated operational framework and municipality-to-local 
institutional connectivity within the discourse. Sequences such as Integrated–Library–Homepage (16) 
and other webpage-anchored chains point to the growing centrality of online information services, 
while terms indicating institutional linkage (e.g., references to promotion-related bodies) suggest 
that the library discourse is not confined to usage narratives but extends into the policy and administrative 
domain. Moreover, chains such as Purchase–Reading–Materials and Project–Linkage–Roundtable fore-
ground the library’s role as an implementation arena in which resources are allocated and stakeholder 
engagement is coordinated. This pattern supports the interpretation that the library is increasingly 
expected to operate not only as a reading-and-lending facility but also as a policy-relevant institutional 
platform embedded within local governance arrangements.

The tetragram results provide further confirmation of this interpretive trajectory. The most frequent 
sequence, Yuseong-gu–Integrated–Library–Homepage (15), directly signals demand for an integrated 
information service anchored in a centralized digital portal infrastructure. The recurrent emergence 
of highly specific place-name chains, including Daejeon Metropolitan City–Yuseong-gu–Wonsinhung–
Nam-ro, indicates that users reference the library through concrete locational anchors, thereby high-
lighting the need for node-based and sub-area-tailored service design. In parallel, execution-oriented 
chains such as Reading–Materials–Purchase–Books and Project–Linkage–Roundtable–Held suggest 
an operational logic that emphasizes implementation, coordination, and feedback rather than symbolic 

Reading 81.394 23 2.394 Lease/Rental 59.317 17 2.696
Apartment 80.135 19 2.585 Seoul 58.275 20 2.534
Facilities 77.837 29 2.162 Park 57.807 14 2.89
Education 77.225 26 2.271 Program 56.621 17 2.696

Event 76.641 9 3.332 Child/Kid 55.42 18 2.639
Road/Street 75.59 22 2.438 Public 54.917 14 2.89
Available 70.411 26 2.271 Science 54.801 12 3.045

Project/Initiative 69.577 21 2.485 Café 53.924 17 2.696



 Online Discourse and Network Structures of Yuseong-gu Public Libraries:
Big-Data Text Mining and Topic Modeling for Evidence-Based Policy Design56

planning. Overall, the N-gram structure converges on three implications: strengthening the library’s 
role as a digital information hub through an integrated platform centered on the homepage; establishing 
an implementation-driven operating model aligned with policy initiatives (as reflected in repeated 
linkages among projects, programs, and operations); and elaborating a community-embedded hub 
strategy that specifies differentiated functions at the sub-district level, in line with locally marked 
signals such as Wonsinhung and other sub-area references. 

Bigram(2) Trigram(3) Tetragram(4)

Word 1 Word 
2

Fre
q. Word 1 Word 

2 Word 3 Fre
q. Word 1 Word 

2
Word 

3 Word 4 Fre
q.

Daejeon Yuseong-
gu 93 Yuseong-gu Integrated Library 19 Yuseong-gu Integrated Library Homepage 15

Yuseong-gu Library 59 Daejeon Yuseong-
gu Library 18 Daejeon Gwanpye

ong Yemi Core 10
Daejeon 

Metropolita
n City

Yuseong-
gu 44 Integrated Library Homepage 16

Daejeon 
Metropolitan 

City
Yuseong-

gu
Wonsinh

ung Nam-ro 8

Local Bookstore 36 Daejeon Gwanpye
ong Yemi 11 Revitalization Local Booksto

re Books 8
Wonsinhun

g Library 31 Gwanpyeong Yemi Core 10 Local Bookstore Books Purchase 8

Integrated Library 20 Yuseong-gu Wonsinhu
ng Nam-ro 9 Bookstore Books Purchase Reading 8

Yuseong-gu Integrated 19 Held Local Bookstore 9 Books Purchase Reading Culture 8

Library Homepage 19
Daejeon 

Metropolitan 
City

Yuseong-
gu

Wonsinhun
g 8 Purchase Reading Culture Project 8

Yuseong Library 19 Revitalizatio
n Local Bookstore 8 Reading Culture Project Linkage 8

Reading Culture 18 Local Bookstore Books 8 Culture Project Linkage Roundtable 8
Library News/Upd

ates 12 Bookstore Books Purchase 8 Project Linkage Roundta
ble Held 8

Culture Center 12 Books Purchase Reading 8 Linkage Roundtabl
e Held Local 8

Daejeon Yuseong 12 Purchase Reading Culture 8 Roundtable Held Local Bookstore 8
Yuseong-gu Wonsinhu

ng 12 Reading Culture Project 8 Held Local Booksto
re Promotion 8

Prugio Dia 11 Culture Project Linkage 8 Yuseong-gu Library Future Vision 8
Private Lease/Ren

tal 11 Project Linkage Roundtable 8 Library Future Vision Direction 8

Daejeon Gwanpye
ong 11 Linkage Roundtabl

e Held 8 Future Vision Directio
n Setting 8

Gwanpyeon
g Yemi 11 Roundtable Held Local 8 Vision Direction Setting Library 8

Yemi Core 11 Local Bookstore Promotion 8 Direction Setting Library Developme
nt 8

Library Daejeon 10 Yuseong-gu Library Future 8 Setting Library Develop
ment Research 8

Table 4. Top 20 N-gram Chains (Bigram/Trigram/Tetragram)
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4.4 Results of Topic Modeling: Key Topics in the Yuseong-gu Public Library Discourse

In this study, a six-topic solution was determined to be optimal. Specifically, the model with 
six topics achieved the highest coherence score, indicating the strongest semantic cohesion among 
terms and, consequently, the clearest topic boundaries. This level of structural clarity is particularly 
advantageous for policy interpretation and field-level application, as it supports more straightforward 
translation of analytic outputs into actionable policy and operational initiatives.

Importantly, adopting a six-topic structure is also practically effective for designing user-centered 
operational strategies and developing differentiated policy responses for distinct stakeholder groups 
(e.g., children, older adults, and citizen creators/entrepreneurs). By minimizing thematic overlap 
across topics, the six-topic configuration provides a more transparent and analytically robust set 
of implementation pathways and reduces ambiguity in prioritization and responsibility assignment. 

Moreover, the selection of the number of topics was not based on intuition or experience alone. 
Rather, it was grounded in quantitative evidence produced through text-mining diagnostics (e.g., 
perplexity and coherence), thereby strengthening the scientific rigor and explainability of the deci-
sion-making process. In this respect, the approach offers a reusable, data-driven strategic modeling 
template that can be replicated in mid- to long-term development planning for local public libraries.

The six-topic framework also enables a multi-layered analytical perspective that moves beyond 
fragmented interpretation of single issues. It simultaneously captures intersecting policy domains—such 
as spatial integration, reading culture, and age-friendly services—thereby facilitating an integrated 
understanding of complex governance and service challenges. This, in turn, supports a reframing 
of the library not merely as an access point for information resources, but as a multifunctional 
cultural complex and s hub for everyday-life policy implementation embedded within the local 
community.

Finally, because the topic structure is supported by measurable coherence and boundary sharpness, 
it provides a principled basis for strategic consolidation and prioritization. Low-impact or redundant 
domains can be integrated and strengthened, while topics with higher urgency and broader spillover 
effects can be positioned as strategic priorities. For example, themes clustered around “local culture 
+ reading activities” warrant early action given their potential to reinforce local identity and expand 
civic participation.

These findings are not limited to Yuseong-gu. The analytical model is scalable to other munici-
pal-level local governments (municipalities) as a framework for developing community-embedded 
cultural policies, and it also has strong potential to inform a broader policy research framework 
for public libraries nationwide through the systematic adoption of digital text mining. Ultimately, 
the six-topic solution reflects the multi-dimensional policy demands facing Yuseong-gu public libraries 
and provides sufficient explanatory power and practical utility to serve as foundational evidence 
for a mid- to long-term library master plan—enabling cross-cutting strategies that intersect target-group 
policies (children, older adults, citizen creators) with function-oriented agendas (spatial integration 
and digital-operational innovation).
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LDA topic modeling is an algorithm that probabilistically clusters words with similar meanings 
across large document collections to infer latent themes. In this study, it was employed to identify 
salient issues emerging from Yuseong-gu public library–related data and to interpret underlying 
trend patterns. In the visualization, the size of each topic circle represents the topic’s prevalence 
(i.e., its proportional weight) within the corpus; accordingly, larger circles can be interpreted as 
more structurally central thematic domains.

Number 
of Topics Perplexity Score Coherence Score Remarks

2 -9.011171164522356 -5.616667137446529 ※ Perplexity and coherence were computed to determine 
the optimal number of topics.※ Perplexity (complexity) is a model-fit indicator; lower 
values indicate better fit.※ Coherence (semantic cohesion) assesses within-topic 
interpretive consistency; higher values indicate 
stronger coherence.※ Perplexity-based selection: the lowest perplexity 
occurs with 10 topics (-12.457), followed by 9 
topics (-12.117).※ Coherence-based selection: the highest coherence 
occurs with 6 topics (-7.41), followed by 5 topics 
(-7.12).

3 -9.563560933816445 -5.986642258150357
4 -10.047434038318746 -6.200615064447032
5 -10.427448645121704 -7.124067233121968
6 -10.876286530057225 -7.416839192774488
7 -11.289792095606238 -7.053158071848232
8 -11.707588136876637 -7.12397252250328
9 -12.117396203871289 -7.178678211454141
10 -12.457340897229347 -7.113857999668603

Table 6. Topic-Number Optimization Results (Perplexity and Coherence)

Topic No. Core Keywords 
(Examples)

Topic Label 
(Semantic Naming) Policy Interpretation and Recommendations

Topic 1
Yuseong-gu; Daejeon; 
locality/region; space; 

integration

Place-based 
integrated 

multi-purpose space 
strategy

- Reposition the library as a neighborhood-level cultural hub 
and build an integrated cultural complex platform by 
linking the library with existing underutilized 
spaces/facilities (e.g., apartment community spaces).

Topic 2
reading; reading 
culture; books; 

programs; experiential 
activities

Expanding everyday 
reading and 
strengthening 

experiential content

- Move beyond a conventional, reading-room-centered model 
and expand participatory library operations centered on 
reading-culture events and citizen-engagement experiential 
programs.

Topic 3
children; families; 
youth; education; 

after-school

Life-course services 
for children and 

families

- Develop integrated content that combines care, education, 
and play—such as reading-and-play programs for 
preschool/elementary children and family reading activities 
involving parents.

Topic 4
authors; creation; 
exhibitions; arts; 

citizen participation

Citizen-centered 
cultural and arts 
creation platform

- Transform the library into a platform for local authors’ and 
residents’ content creation, exhibitions, and arts activities, 
and activate services such as invited author talks and 
mechanisms for sharing creative works.

Topic 5 older adults; welfare; 
ageing; health; leisure

Age-friendly library 
operating model

- Provide senior-tailored services that include access to health 
and welfare information, lifelong learning opportunities, and 
digital literacy education.

Topic 6
digital; web portal; 
smart; operations; 
information access

Digital operational 
innovation and 

strengthened 
information 
accessibility

- Enhance remote access and operational efficiency through 
website redesign, expanded online information services, and 
the introduction of smart-library functions (e.g., unattended 
self-checkout/return systems).

Table 5. Semantic Topic Naming and Policy Directions Based on Keywords Across Six Topics
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The analysis indicates that the keyword clusters yield ten strategic policy directions necessary 
for planning and implementation. These directions suggest that future-oriented operational models 
extend well beyond physical space expansion to include digitally enabled information services, sci-
ence-oriented specialization, family-friendly governance models, and strengthened community 
linkages. In particular, the findings confirm that integrated multifunctional space development, neigh-
borhood-scale (everyday-life) embedded strategies, and participation-driven operating models can 
serve as core pillars of Yuseong-gu’s future library policy.

To translate these topic groups into actionable policy, maintaining balanced provision across everyday 
living areas (life zones) is essential. A decentralized system that distributes library functions across 
key localities—such as Wonsinhung, Jeonmin, and Gujeuk—would support spatially balanced service 
development. In areas with dense apartment housing and clusters of educational and cultural facilities, 
establishing new neighborhood-based public libraries or pursuing targeted facility remodeling would 
be a viable policy approach. At the same time, an institutionalized cooperation framework between 
Daejeon Metropolitan City and Yuseong-gu is necessary to align district-level implementation with 
a metropolitan-scale library infrastructure planning framework. Such alignment would enable a coher-
ent, operationally implementable policy portfolio that reflects both localized spatial conditions and 
differentiated user demand. 

Topic Term Prob. Topic Term Prob. Topic Term Prob. Topic Term Prob. Topic Term Prob.
1 Library 0.031 2 Library 0.045 3 Library 0.041 4 Library 0.049 5 Daejeon 0.022
1 Daejeon 0.028 2 Daejeon 0.033 3 Yuseong-gu 0.027 4 Yuseong-gu 0.031 5 Yuseong-gu 0.02
1 Yuseong-gu 0.021 2 Yuseong-gu 0.029 3 Daejeon 0.02 4 Daejeon 0.024 5 Library 0.019

1 Yuseong 0.016 2 Resources 0.013 3
Daejeon
Metropolitan
City

0.01 4 Yuseong 0.015 5 Yuseong 0.012

1 Culture 0.01 2 Yuseong 0.013 3 Culture 0.008 4 Book (buk) 0.007 5 Application 0.009
1 Apartment 0.006 2 Bookstore 0.012 3 Yuseong 0.008 4 Book 0.007 5 Available 0.006
1 Center 0.005 2 Culture 0.009 3 Center 0.007 4 Region 0.006 5 Visit 0.006

1 Education 0.005 2 Book 0.009 3 Facilities 0.007 4 Education 0.006 5 Roundtable
meeting 0.005

1 Pastel tone 0.005 2 Reading 0.008 3 Daily life 0.005 4 Culture 0.006 5 Progress 0.005
1 Application 0.005 2 Center 0.005 3 Education 0.004 4 Center 0.005 5 On-site/field 0.005
1 Facilities 0.004 2 Children 0.005 3 Time 0.004 4 Author 0.005 5 Culture 0.005
1 Available 0.004 2 Project/initiative 0.005 3 Support 0.004 4 Reading 0.005 5 Seoul 0.005

1 Integration 0.004 2
Daejeon
Metropolitan
City

0.005 3 School 0.004 4 Bookstore 0.004 5 Candidate 0.005

1 Time 0.004 2 Support 0.005 3 Road 0.004 4 Wonsinhung 0.004 5
Lawmaker
(assembly
member)

0.005

1
Studio
apartment
(one-room)

0.004 2 Roundtable
meeting 0.004 3 Wonsinhung 0.004 4 Launch/Start 0.004 5 Hot spring 0.004

1 Book (buk) 0.003 2 Jeongmong
(token) 0.004 3 Songgang 0.003 4 Project/initiative 0.004 5

Daejeon
Metropolitan
City

0.004

1 Courses 0.003 2 District mayor 0.003 3 Region 0.003 4 Hosting (event) 0.004 5 Author 0.004
1 Updates 0.003 2 Hosting (event) 0.003 3 Car 0.003 4 Facilities 0.004 5 City 0.004

1
Daejeon
Metropolitan
City

0.003 2 Integration 0.003 3 Mixed-use/com
plex 0.003 4 Website 0.003 5 Acting (interim) 0.004

1 Work 0.003 2 Recommendati
on 0.003 3 Scheduled 0.003 4 Support 0.003 5 Lease 0.003

1 Progress 0.003 2 Book (buk) 0.003 3 Residential 0.003 4 Scheduled 0.003 5 National 0.003

Table 7. LDA Topic Modeling Results (Top Terms and Term Probabilities by Topic)
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complex Science
Museum

1 Park 0.003 2 Updates 0.003 3 Program 0.003 4 Residents 0.003 5 Daedong
Middle School 0.003

1 Support 0.003 2 People 0.003 3 Author 0.003 4 Updates 0.003 5 Capacity 0.003

1 Region 0.003 2 Author 0.003 3 Distance 0.003 4 Visit 0.003 5 Democratic
Party 0.003

1 Website 0.003 2 Education 0.003 3 Operations 0.003 4
Daejeon
Metropolitan
City

0.003 5 Website 0.003

1 Recognition 0.003 2 Youth 0.003 3 Available 0.003 4 Cafe 0.003 5 Game 0.003

1 Study 0.003 2 Purchase 0.003 3 Community 0.003 4 Real estate 0.003 5 Recommendati
on 0.003

1 Happiness 0.003 2 Pregnant
women 0.003 3 Book 0.003 4 Hotel 0.003 5 Scheduled 0.003

1 Residential
complex 0.003 2 Seoul 0.003 3 Progress 0.003 4 Policy 0.003 5 Citizens 0.003

1 Operations 0.003 2 Americano
(abbr.) 0.003 3 Songchon-don

g 0.003 4 Special lecture 0.003 5 Lee
Jae-myung 0.003

Topic Term Prob. Topic Term Prob. Topic Term Prob. Topic Term Prob. Topic Term Prob.
6 Daejeon 0.029 7 Library 0.025 8 Library 0.058 9 Library 0.041 10 Daejeon 0.034
6 Library 0.025 7 Daejeon 0.024 8 Yuseong-gu 0.032 9 Yuseong-gu 0.029 10 Library 0.03
6 Yuseong-gu 0.021 7 Yuseong-gu 0.019 8 Daejeon 0.031 9 Daejeon 0.021 10 Yuseong-gu 0.022
6 Yuseong 0.009 7 Wondong 0.012 8 Yuseong 0.011 9 Wonsinhung 0.015 10 Book 0.009
6 Daily life 0.007 7 Culture 0.011 8 Center 0.007 9 Pastel tone 0.015 10 Text/Writing 0.007
6 Culture 0.006 7 Yuseong 0.008 8 Culture 0.007 9 Yuseong 0.009 10 Culture 0.006

6 Wondong 0.006 7 Bookstore 0.008 8 Region 0.007 9
Daejeon
Metropolitan
City

0.007 10 Region 0.006

6 Apartment 0.006 7 Resources 0.007 8 Operations 0.006 9 Class 0.005 10
Daejeon
Metropolitan
City

0.006

6 Fantasy 0.005 7
Daejeon
Metropolitan
City

0.007 8
Daejeon
Metropolitan
City

0.006 9 Road 0.005 10 Familiarization 0.005

6 Road 0.005 7 Center 0.006 8 Wonsinhung 0.006 9 Apartment 0.005 10 Available 0.005
6 Center 0.005 7 Apartment 0.006 8 Science 0.005 9 Review 0.005 10 Yuseong 0.004
6 Available 0.005 7 Road 0.006 8 Children 0.004 9 Noeun-dong 0.005 10 Application 0.004

6 Office 0.005 7 Housing
sale/allocation 0.005 8 Recognition 0.004 9 Organization 0.004 10 Exploration/Inve

stigation 0.004

6 Scheduled 0.005 7 Support 0.005 8 Application 0.004 9 Nam-ro 0.004 10 Event 0.004
6 Facilities 0.004 7 East 0.005 8 Gwanpyeong 0.004 9 Center 0.004 10 Progress 0.004

6 Book 0.004 7 Americano
(abbr.) 0.005 8 School 0.004 9 Region 0.004 10 Deduction 0.004

6 Education 0.004 7 Streetlights 0.004 8 Website 0.004 9 Scheduled 0.004 10 City 0.003
6 Application 0.003 7 Car 0.004 8 Book 0.004 9 Operations 0.004 10 Button 0.003

6 School 0.003 7 People 0.004 8 Location 0.004 9 Facilities 0.004 10 Americano
(abbr.) 0.003

6 Recognition 0.003 7 Cafe 0.004 8 Reading 0.004 9 Location 0.004 10 Bookstore 0.003
6 Population 0.003 7 Bookshop 0.004 8 Integration 0.003 9 Exhibition 0.004 10 Seoul 0.003

6 Infrastructure 0.003 7 Reading 0.004 8 Visit 0.003 9 Recommendati
on 0.004 10 Car 0.003

6 Location 0.003 7 Wonsinhung 0.004 8 Yemi 0.003 9 Priority 0.004 10 Road 0.003
6 Park 0.003 7 Campus 0.004 8 Facilities 0.003 9 Performance 0.004 10 Study 0.003
6 City 0.003 7 Application 0.003 8 Core 0.003 9 Book 0.003 10 Space 0.003

6 Region 0.003 7 Older sister
(eonni) 0.003 8 Management 0.003 9 Culture 0.003 10 Sharing 0.003

6 Byeong
(token) 0.003 7 Author 0.003 8 Progress 0.003 9 Ramen 0.003 10 Storage 0.003

6 Residential
complex 0.003 7 Event 0.003 8 City 0.003 9 Mixed-use/com

plex 0.003 10 Acting (interim) 0.003

6 Illustration
(dohwa) 0.003 7 City 0.003 8 Cafe 0.003 9 Daejeon City 0.003 10 Management 0.003

6
Daejeon
Metropolitan
City

0.003 7 Kindergarten 0.003 8 Available 0.003 9 Study 0.003 10 Municipal 0.003
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4.5 Relationship Analysis of Yuseong-gu Library Activities

Topic 
No. 

Representative Top Keywords 
(Examples) Semantic Topic Label Summary of Policy Implications

Topic 1
- Library; Daejeon; Yuseong-gu; 

Culture; Region; Yuseong; 
Space; Residents

- Place-based library hub 
strategy

- Position the library as a district-level 
hub platform and develop an area-wide 
deployment and utilization strategy to 
ensure balanced coverage across 
Yuseong-gu.

Topic 2
- Daejeon; Yuseong-gu; Center; 

Residents; Region; Welfare; 
Space; Tradition

- Library as a 
community welfare–
culture integrated 
complex

- Integrate library operations into a 
welfare-and-culture complex model and 
expand resident-led programs through 
consolidated management and 
programming.

Topic 3
- Region; Residents; Space; 

Daily life; Nature; 
Environment; Park; Linkage

- Everyday-life–embedded 
e n v i r o n m e n t a l 
public-service hub

- Strengthen neighborhood-based 
operations and create eco-friendly spaces 
(e.g., forest libraries, park-linked 
libraries) to align library services with 
daily-life environments.

Topic 4
- Reading; Programs; Authors; 

Education; Exhibitions; Arts; 
Citizen participation

- Cultural/arts education 
and reading-culture 
promotion platform

- Expand hybrid services that combine 
creative activities with local authors, 
reading education, and arts experiences 
to deepen participation and program 
impact.

Topic 5 - Books; Reading; Use; Services; 
Smart; Web Portal; Information

- Digitally enabled 
information access and 
service innovation

- Enhance smart-library functions, expand 
online information services, and 
strengthen website accessibility to 
improve user access and service 
efficiency.

Topic 6
- Library; Yuseong-gu; Daily 

life; Culture; Apartments; 
Location; Convenience

- Decentralized, life-zone–oriented operations 
strategy

- Establish small, distributed libraries near 
everyday convenience facilities to 
improve proximity, accessibility, and 
routine use within a residential 
neighborhood.

Topic 7
- Daejeon; Yuseong-gu; Region; 

Daejeon Metropolitan City; 
Books; Reading

- Integration of 
a d m i n i s t r a t i v e 
coordination and 
r e a d i n g - c e n t e r e d 
agendas

- Promote integrated implementation of 
reading- and content-related initiatives 
under a metropolitan–district 
collaboration framework (city–gu 
intergovernmental coordination).

Topic 8
- Yuseong-gu; Region; 

Operations; Space; Science; 
Wonsinhung; Children

- Science-specialized and 
child-friendly library 
services

- Plan science-and-culture specialized 
libraries linked to KAIST and the 
national R&D cluster, while expanding 
child-focused content and programming.

Topic 9
- Yuseong; Reading; Culture; 

Daily life; Books; Time; 
Operations; Space

- Embedding reading 
culture in everyday life 
and space-based 
operations

- Extend opening hours and configure 
open, flexible spaces to strengthen the 
everyday normalization of reading and 
reinforce space-centered services.

Topic 10
- Library; Yuseong-gu; Region; 

Daejeon Metropolitan City; 
Space; Citizens; Transition

- Library as a 
future-oriented civic 
platform

- Strengthen the library’s role as a 
community-centered platform for digital 
democracy experimentation (e.g., a 
public deliberation forum and 
community hub).

Table 8. Summary of LDA Topic Modeling Results (10-Topic Solution)
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The results are clearly organized into four thematic clusters. First, the space- and physical-infra-
structure cluster—comprising library–operations–facilities–support–center–space—exhibits strong con-
nectivity based on similarity coefficients, pointing to policy and management issues directly linked 
to expanding space-based services and strengthening the library’s physical service foundation. Second, 
the place-based cluster consolidated around Daejeon–Yuseong-gu–region–Yuseong underscores the 
need for library policy that is tightly aligned with the administrative-territorial context and local 
governance structure. Third, the function-oriented cluster converging on education–reading–culture–
books reflects strong social expectations regarding the library’s educational and cultural roles; notably, 
reading and education demonstrate an exceptionally strong association (similarity = 0.2041). Fourth, 
the everyday-life embedded cluster linking apartment–road/street–function–center reveals the library’s 
practical significance within residents’ daily routines and the library’s positional embeddedness within 
neighborhood-scale living environments.

From a network perspective, the term “library” functions as the primary hub node, forming similarity 
links of 0.07 or higher with nearly all keywords. In addition, terms such as Yuseong-gu, Daejeon, 
operations, and education form multiple connections with core keywords, indicating that they can 
be treated as key structural variables in policy design and strategic planning. This suggests that 
the discourse hub is structurally anchored around the library itself, while place markers (Yuseong-gu, 
Daejeon) and the operational–educational axis provide the principal structural supports that stabilize 
and organize that hub within the broader semantic network. 

Policy implications can be derived along several lines. First, because the current discourse remains 
strongly anchored to a conventional image centered on operations, facilities, and books, there is 
a need to diversify library functions by expanding digital content, hybridized spaces, and creative 
programming. Second, since the geographic configuration of Daejeon–Yuseong-gu–Yuseong operates 

Key keyword pair Similarity 
coefficient Interpretation

Library – Books 0.1037 - Indicates that books remain the library’s core content, reflecting the 
persistence of a traditional service image.

Library – Operations 0.1087 - Suggests frequent discussion of operational dimensions, including 
policy, staffing, and systems.

Yuseong-gu – Daejeon 0.2011 - Reflects strong linkage in terms of geographic positioning and the 
administrative integration context.

Yuseong – Yuseong-gu 0.1129 - Shows a high internal correlation attributable to overlapping use of 
local place names referring to the same area.

Education – Reading 0.2041 - Indicates that reading is consistently discussed as directly tied to 
educational outcomes.

Facilities – Library 0.1017 - Shows that the library is often referenced in relation to its physical 
facilities and spatial accessibility.

Apartment – Road/Street 0.1202
- Indicates that mobility and accessibility are discussed together in the 

context of neighborhood infrastructure and everyday spatial 
connectivity.

Table 9. Analysis of High-Similarity Keyword Pairs
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as the baseline frame through which policy narratives are articulated, policy design should foreground 
place-based publicness and spatial accessibility as core principles. Third, given the exceptionally 
strong coupling between reading and education, it is strategically sound to prioritize education-collabo-
ration content targeting school-age children and families. Fourth, the findings support a shift toward 
an everyday-life embedded spatial model: by leveraging the neighborhood network implied by apart-
ment–road/street–center, the library can develop community-oriented spaces that foster a cyclical 
user experience in which daily life, learning, and culture mutually reinforce one another.

4.6 Network Analysis Results

The network exhibits high density and a short average path length, indicating that information 
diffusion and thematic interrelatedness are strongly integrated across the discourse space. At the 
same time, because a subset of keywords functions as central hubs, future policy keyword selection 
and content curation processes are likely to be most effective if they adopt a hub-centered approach—de-
signing derivative and diffusion strategies that radiate from these high-salience core terms. Meanwhile, 
overall betweenness centralization is extremely low, suggesting that the network does not depend 
on a single gatekeeper node and instead supports a distributed, multi-path structure. This configuration 
is advantageous for planning programs and cross-cutting services that flexibly combine distinct 
themes, as it enables multiple thematic entry points and recombination without bottleneck effects.

Librar
y

Daejeo
n

Yuseon
g-gu

Yuseon
g CultureRegion Center

Daejeo
n 

Metro 
City

Books Wonsi
nhung

Bookst
ore

Faciliti
es

Readin
g

Educati
on

Applic
ation

Availa
bility

Apart
ment Road Suppor

t
Operati

ons

Library 0 0.1186 0.1681 0.1389 0.0717 0.0564 0.0729 0.1031 0.1037 0.0427 0.0255 0.1017 0.0835 0.0862 0.0344 0.0872 0.0556 0.0671 0.0407 0.1087
Daejeon 0.1186 0 0.2011 0.1057 0.0732 0.0548 0.0628 0.0797 0.0726 0.052 0.0173 0.0872 0.0692 0.0752 0.0433 0.0863 0.0534 0.0508 0.0598 0.1126

Yuseong-gu 0.1681 0.2011 0 0.1129 0.1069 0.0917 0.0909 0.1768 0.1253 0.0585 0.045 0.0919 0.124 0.101 0.0733 0.1224 0.0478 0.0971 0.0765 0.1556
Yuseong 0.1389 0.1057 0.1129 0 0.0881 0.0557 0.0403 0.0308 0.1394 0.0559 0.0412 0.1042 0.1305 0.0954 0.0366 0.0877 0.0995 0.0309 0.0173 0.0842
Culture 0.0717 0.0732 0.1069 0.0881 0 0.0815 0.0655 0.0225 0.088 0.0182 0.0631 0.061 0.1371 0.0651 0.05 0.0534 0.0441 0.0201 0.0254 0.0939
Region 0.0564 0.0548 0.0917 0.0557 0.0815 0 0.0464 0.038 0.0889 0.0184 0.0696 0.0616 0.1188 0.0282 0.0001 0.0216 0.0089 0.0305 0.0085 0.0593
Center 0.0729 0.0628 0.0909 0.0403 0.0655 0.0464 0 0.0825 0.0195 0.0001 0.007 0.124 0.0119 0.0454 0.0349 0.0391 0.0861 0.0491 0.0413 0.0429

Daejeon 
Metro City 0.1031 0.0797 0.1768 0.0308 0.0225 0.038 0.0825 0 0.0671 0.0509 0.0001 0.0711 0.0137 0.0521 0.03 0.0598 0.0247 0.1691 0.0355 0.0985

Books 0.1037 0.0726 0.1253 0.1394 0.088 0.0889 0.0195 0.0671 0 0.0541 0.0598 0.0453 0.2041 0.0415 0.0212 0.0159 0.0001 0.0001 0.0001 0.0524
Wonsinhung 0.0427 0.052 0.0585 0.0559 0.0182 0.0184 0.0001 0.0509 0.0541 0 0.0064 0.0229 0.0442 0.0105 0.0161 0.0362 0.0099 0.0341 0.0001 0.0265
Bookstore 0.0255 0.0173 0.045 0.0412 0.0631 0.0696 0.007 0.0001 0.0598 0.0064 0 0.0001 0.1046 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0376
Facilities 0.1017 0.0872 0.0919 0.1042 0.061 0.0616 0.124 0.0711 0.0453 0.0229 0.0001 0 0.0185 0.1937 0.0001 0.1213 0.1669 0.038 0.064 0.0444
Reading 0.0835 0.0692 0.124 0.1305 0.1371 0.1188 0.0119 0.0137 0.2041 0.0442 0.1046 0.0185 0 0.0339 0.0391 0.0194 0.0001 0.0001 0.0001 0.0855

Education 0.0862 0.0752 0.101 0.0954 0.0651 0.0282 0.0454 0.0521 0.0415 0.0105 0.0001 0.1937 0.0339 0 0.0123 0.037 0.0917 0.0174 0.0879 0.1016
Application 0.0344 0.0433 0.0733 0.0366 0.05 0.0001 0.0349 0.03 0.0212 0.0161 0.0001 0.0001 0.0391 0.0123 0 0.1138 0.0001 0.0001 0.0001 0.0468
Availability 0.0872 0.0863 0.1224 0.0877 0.0534 0.0216 0.0391 0.0598 0.0159 0.0362 0.0001 0.1213 0.0194 0.037 0.1138 0 0.0702 0.1202 0.0001 0.0467
Apartment 0.0556 0.0534 0.0478 0.0995 0.0441 0.0089 0.0861 0.0247 0.0001 0.0099 0.0001 0.1669 0.0001 0.0917 0.0001 0.0702 0 0.0496 0.0278 0.0001

Road 0.0671 0.0508 0.0971 0.0309 0.0201 0.0305 0.0491 0.1691 0.0001 0.0341 0.0001 0.038 0.0001 0.0174 0.0001 0.1202 0.0496 0 0.0158 0.0219
Support 0.0407 0.0598 0.0765 0.0173 0.0254 0.0085 0.0413 0.0355 0.0001 0.0001 0.0001 0.064 0.0001 0.0879 0.0001 0.0001 0.0278 0.0158 0 0.0924

Operations 0.1087 0.1126 0.1556 0.0842 0.0939 0.0593 0.0429 0.0985 0.0524 0.0265 0.0376 0.0444 0.0855 0.1016 0.0468 0.0467 0.0001 0.0219 0.0924 0

- A co-occurrence matrix was constructed based on terms that appear together within the same textual context (co-occurrence).
- A 1-mode matrix is typically used to analyze relationships among terms (word–word relationships).

Table 10. Co-occurrence Matrix (1-mode; Similarity Coefficients)
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Across the full-network results, “library” recorded the highest values in both word frequency 
and centrality, confirming its role as the primary organizing node of the discourse. In parallel, 
geographic and administrative terms—such as “Daejeon,” “Yuseong-gu,” and “Wonsinhung”—also 
show relatively high centrality, indicating that library-related discourse and cultural policy consid-
erations are closely tied to place-specific, locally differentiated strategies. This finding supports 
the need to pursue living-area–based (neighborhood-scale) library policies in tandem with customized 
services at the sub-district (eup-myeon-dong) level.

Moreover, the frequent co-occurrence of “culture,” “center,” and “books” with “library” highlights 
the growing prominence of the library as a multifunctional cultural complex and a space for creative 
activity. This pattern suggests that policy should more strongly prioritize content-oriented spatial 
innovation strategies, including cultural-arts education, digital creation spaces, and makerspaces. 
By contrast, keywords such as “operations,” “support,” and “application/registration” appear less 
often in absolute frequency, yet they provide critical leverage points along connectivity pathways 
for improving administrative and operational service quality. Accordingly, these terms warrant priori-
tized attention at the detailed design stage of the policy operational model, where implementation 
feasibility and service delivery mechanisms are specified.

Taken together, the results support a coherent strategic direction: establishing a library-centered, 
multi-issue policy agenda (positioning the library as a policy platform); designing regionally tailored 
libraries embedded in everyday living areas (operationalized through sub-district (eup-myeon-dong)lev-
el differentiation); expanding policy models that integrate space and content (via linkages among 
culture, books, and centers); and strengthening implementation capacity through systematic refinement 
of operational and support systems.

Network Measures Value Network Measures Value
Nodes 20 Average Path Length 1.12105

Total Edges 167 Degree Centralization 29.08771
Diameter 2 Closeness Centralization 0.2128

Average Degree 16.7 Betweenness Centralization 0.00003

Table 11. Network Properties and Values

Term Frequency(n) Percentage(%) Term Frequency(n) Percentage(%)
Library 396 4.0367 Bookstore 39 0.3976
Daejeon 274 2.7931 Facilities 36 0.367

Yuseong-gu 264 2.6911 Reading 34 0.3466
Yuseong 111 1.1315 Education 34 0.3466

Culture 74 0.7543 Application/
Registration 33 0.3364

Region 60 0.6116 Availability 31 0.316
Center 53 0.5403 Apartment 31 0.316

Daejeon 
Metropolitan City 53 0.5403 Road/Street 31 0.316

Table 12. Overall Network Analysis Results
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In the shortest-path analysis, “library” and “culture” were found to be directly connected (one 
step). In the visualization, the edge linking the two nodes is rendered as a thick, dark gray line, 
suggesting a relatively high cosine similarity and/or co-occurrence frequency. Because this relationship 
is established without any intermediary (bridging) node, the shortest distance is interpreted as 1 
(Fig. X).

This finding indicates that the library is positioned not merely as an information-provision facility 
but as a cultural platform within the local discourse structure. Accordingly, it may be beneficial 
to integrate the design of local cultural promotion initiatives with exhibition, performance, and 
experiential programs, while institutionalizing collaborative governance with relevant municipal depart-
ments (e.g., the Culture and Arts Division and the Lifelong Education Division). Such coordination 
would enable the library to function as a cultural-content coordination hub. In the short term, expanding 
programming through book concerts and reading-culture festivals is appropriate; in the mid to long 
term, a more strategic direction is to develop the library into a sustainable node within the local 
cultural ecosystem by connecting and mobilizing diverse cultural actors across the community.

4.7 Clustering Analysis Results

The community structure was analyzed within the keyword network. To achieve an analysis 
that is both internally consistent and sufficiently discriminative, four community-detection algorithms 
were applied in combination: Louvain, Leiden, Girvan–Newman, and Clauset–Newman–Moore (CNM). 
Each algorithm contributes a distinct analytical advantage: Louvain identifies discourse blocks via 
modularity optimization; Leiden strengthens cluster reliability by improving intra-community con-
nectivity; Girvan–Newman, by sequentially removing high-betweenness edges, helps reveal peripheral 
or weakly integrated terms; and CNM serves as a complementary validation tool, particularly useful 

Books 48 0.4893 Support 31 0.316
Wonsinhung 42 0.4281 Operations 29 0.2956
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for assessing whether the network simultaneously contains a library-centered structure and an every-
day-life infrastructure-related structural axis.

4.7.1 Louvain Community Detection

The Louvain algorithm begins by assigning each node to its own cluster and then iteratively 
moves nodes into neighboring candidate clusters to maximize modularity. Modularity increases when 
within-cluster link density is high and between-cluster connectivity is relatively sparse; consequently, 
the algorithm is oriented toward identifying a partition that most cohesively explains the network’s 
community structure.

The Louvain results indicate three substantive communities. Cluster 1 (green) is centered on 
library–culture–Daejeon Metropolitan City–Yuseong-gu, foregrounding the library’s cultural function 
and its role as a place-based public hub. This configuration simultaneously highlights the structural 
linkage among locality, publicness, and cultural resource distribution. Cluster 2 (purple) is organized 
around the node set support–apartment–application/registration, capturing policy demand and accessi-
bility dynamics associated with residential living environments and institutional support mechanisms. 
This cluster underscores the need for a public library operational model that is structurally integrated 
with neighborhood-level infrastructure. Cluster 3 (blue) consolidates center–facilities–operations–
road/street, concentrating on issues related to spatial infrastructure and operational governance systems. 
It implies a policy agenda focused on operational optimization and stronger integration with multifunc-
tional public facilities.

Fig. 2. Shortest Path between “Library” and “Culture”
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4.7.2 Leiden Community Detection

The Leiden algorithm improves upon Louvain by first refining nodes into smaller, better-connected 
communities and then gradually merging them, yielding a more stable and internally coherent commun-
ity structure. In this analysis, two dominant clusters emerged.

The first cluster converges on library, reading, Yuseong, Yuseong-gu, culture, functions, books, 
and operations, indicating that attention is concentrated on core library services—reading activities, 
cultural programming, and operating functions. From a policy standpoint, this suggests the need 
to strengthen and upgrade the library’s functional capacity and strengthen reading-culture and content 
services. The second cluster groups Daejeon, Yuseong-gu, region, center, apartment, facilities, support, 
road/street, and education, emphasizing locational conditions, accessibility, and place-based linkage. 
Accordingly, it is reasonable to pursue living-area–centered redistribution (or reconfiguration) of 
library services, and reinforce institutional linkages with multifunctional cultural spaces.

4.7.3 Girvan–Newman Community Detection

The Girvan–Newman algorithm identifies community structure by sequentially removing edges 
with high betweenness, thereby hierarchically partitioning the network. When applied here, the results 
reveal a clear split between a core service axis and a peripheral cultural linkage structure.

The first community clusters library, Daejeon, Yuseong, reading, application/registration, facilities, 
and programs, confirming a central service axis in which the library’s functions, operations, and 
usage modalities are tightly integrated. This suggests that strengthening functional delivery and 
improving facility operations are essential for enhancing user experience and program execution 
capacity. By contrast, the second community isolates “bookstore” as a peripheral node, indicating 
weak structural connectivity between the library and external cultural touchpoints. This finding implies 

Fig. 3. Louvain Clustering Results



 Online Discourse and Network Structures of Yuseong-gu Public Libraries:
Big-Data Text Mining and Topic Modeling for Evidence-Based Policy Design68

the need to establish institutional collaboration channels with independent bookstores and the local 
publishing ecosystem, and to mitigate fragmentation in the cultural network through joint planning 
(e.g., author talks, book talks) and coordinated distribution and promotion.

4.7.3 Girvan–Newman Community Detection

The Girvan–Newman algorithm identifies community structure by sequentially removing edges 
with high betweenness, thereby hierarchically partitioning the network. When applied here, the results 
reveal a clear split between a core service axis and a peripheral cultural linkage structure.

The first community clusters library, Daejeon, Yuseong, reading, application/registration, facilities, 
and programs, confirming a central service axis in which the library’s functions, operations, and 

Fig. 4. Leiden Clustering Results

Fig. 5. Girvan–Newman Clustering Results
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usage modalities are tightly integrated. This suggests that strengthening functional delivery and 
improving facility operations are essential for enhancing user experience and program execution 
capacity. By contrast, the second community isolates “bookstore” as a peripheral node, indicating 
weak structural connectivity between the library and external cultural touchpoints. This finding implies 
the need to establish institutional collaboration channels with independent bookstores and the local 
publishing ecosystem, and to mitigate fragmentation in the cultural network through joint planning 
(e.g., author talks, book talks) and coordinated distribution and promotion.

4.7.4 Clauset–Newman–Moore (CNM) Community Detection

The CNM algorithm is a modularity-based community-detection method that identifies the most 
cohesive partition by comparing intra-community link density against the overall graph connectivity 
pattern. In CNM, modularity increases when nodes within the same community are densely connected 
while connections between communities remain relatively sparse (Clauset, Newman, & Moore, 2004). 
Notably, the CNM results replicate the major structural pattern observed in the Leiden analysis, 
providing evidence of structural convergence and methodological robustness.

Specifically, the first cluster—including library, Yuseong-gu, culture, reading, functions, Daejeon 
Metropolitan City, Wonsinhung, and application/registration—forms a library-centered network in 
which operational and user-centered terms are tightly interwoven. This indicates that refined user-ori-
ented service design—such as improving operational efficiency, program architecture, and applica-
tion/use pathways—should be treated as a priority policy and operational priority. The second cluster—
comprising facilities, road/street, education, center, region, and apartment—forms an infrastructure 
and living-area axis, where physical space and neighborhood concepts cohere into a single structural 
configuration. This pattern supports an expansion strategy premised on organic linkage with lifestyle 
infrastructure: improving sub-area accessibility, integrating with multifunctional cultural complexes, 
and strengthening connections with education and welfare infrastructure systems.

Fig. 6. Girvan–Newman Clustering Results
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5. Discussion
This section integrates the findings from text mining, network analysis, and topic modeling to 

discuss strategic directions for public library policy in Yuseong-gu.
First, with respect to whether the network structure of Yuseong-gu public libraries supports the 

role of a place-based public service hub, the network exhibits high density and a short average 
path length, indicating tightly coupled information diffusion and thematic connectivity. “Library” 
is identified as the central hub, ranking highest in both frequency and betweenness-centrality measures. 
The direct one-step linkage between “library” and “culture,” together with the strong cohesion of 
the “Daejeon–Yuseong-gu–region” axis, suggests that the library should be redefined not as a 
stand-alone facility but as a platform for an integrated culture-education complex at the local level. 
The fact that multiple community-detection methods—Louvain, Leiden, CNM, and Girvan–Newman—
repeatedly reproduce the “library–culture–Yuseong-gu (Daejeon)” axis and the “facilities–center–oper-
ations” axis further strengthens the plausibility of a hub strategy that combines (i) a hub–satellite 
(branch) configuration at the neighborhood-unit level (e.g., Wonsinhung, Jeonmin, Gujeuk) with 
(ii) governance and program modules responsive to local agendas. Consistent with this interpretation, 
the 2040 Daejeon Urban Master Plan (Daejeon Metropolitan City, 2025) identifies persistent gaps 
in accessibility to public library services in some neighborhoods, particularly in newly developed 
and peripheral areas. It also points to substantial variation in library utilization across sites and 
a tendency for demand to concentrate in certain facilities. Against this backdrop, this study argues 
that policy should pursue both balanced neighborhood-based coverage and strengthened functions 
of integrated hub libraries, with concrete operational implications supported by the topic map and 
the keyword/network evidence.

Second, regarding spatial and service reconfiguration for a transition toward a multifunctional 
cultural platform, the LDA topics and the N-gram/keyword results jointly indicate two intertwined 
axes: a convergence axis of “education–culture–information–resident activities” and a management 
axis of “integration–operations–support–center.” The strong multi-word chain “Yuseong-gu–integrated–

Fig. 7. Clauset-Newman-Moore analysis results
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library–homepage” provides particularly clear evidence for the necessity of building a digitally anchored 
portal that integrates information access and civic participation. At the spatial level, the “facilities–center
–road/street” cluster reflects concerns regarding neighborhood accessibility and supports redesigning 
library space into hybrid configurations that combine functions such as makerspaces, digital creation 
studios, family learning lounges, and small-scale performance/exhibition areas. At the service level, 
the strong coupling between “reading” and “education,” together with demand signals such as 
“children,” “school,” and “classes,” indicates the need for cross-bundled programming that interlinks 
(i) education collaboration programs aligned with schools and district education offices for school-age 
children and families, (ii) support for citizen creators (e.g., local content production and community-his-
tory archiving), and (iii) age-friendly services (e.g., digital capacity building and health-information 
support). In addition, operational keywords such as “operations,” “support,” and “application/registra-
tion” carry actionable implications for the service delivery system. These findings suggest that the 
service journey from application to use and feedback should be standardized, while the advantages 
of a distributed network structure should be leveraged to flexibly assemble thematically integrated 
programs without bottlenecks.

Third, in designing a data-driven policy planning and evaluation system, the six-topic structure—se-
lected on the basis of topic coherence—reduces thematic redundancy and enhances interpretability, 
providing a quantitative foundation for strategic prioritization. A KPI dashboard that embeds text-mining 
indicators across the full cycle of planning, implementation, and evaluation is therefore recommended, 
with three primary analytic pillars: discourse (topic probabilities and keyword centrality), sentiment 
(positive/negative polarity and finer-grained affect composition), and relations (network centrality 
and modularity). Building on these pillars, high-impact themes such as “local culture + reading 
activities” can be designated as lead pilot projects and monitored quarterly by linking changes 
in topic shares to participation rates, satisfaction, and revisit rates. Resource allocation can then 
be operationalized through a decision matrix combining cohesion, diffusion potential, and intervention 
difficulty—prioritizing high-impact/low-cost areas for initial investment while integrating or scaling 
down redundant or low-efficiency areas. Finally, if the same methodology is formalized into a 
routine protocol—collection, preprocessing, modeling, validation, and policy translation—applicable 
across administrative neighborhoods and other municipalities, it can ensure scalability and long-term 
policy and operational sustainability.

Overall, the convergent evidence from discourse analysis, network structure, and topic modeling 
indicates that Yuseong-gu public libraries are well positioned to evolve into a regionally anchored 
multifunctional cultural platform. In terms of space and infrastructure, multifunctional cultural and 
learning resources should be concentrated in high-centrality hub nodes, while a hub–branch distributed 
spatial strategy should ensure balanced accessibility across local living areas. In terms of operations 
and services, libraries should transition toward a service portfolio in which education, culture, in-
formation, and community engagement are integrated, and user-centered, empathy-based experiential 
design that fosters positive affect should be strengthened. In terms of content and programs, life-stage- 
and interest-specific curation should be advanced, while multi-institutional partnerships—among the 
local government, schools, and community organizations—should be institutionalized to build a locally 
driven cultural collaboration network. Finally, by establishing a data-driven decision system that 
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uses quantitative indicators such as cosine similarity, topic modeling outputs, and network centrality 
as core evidence for policy prioritization and performance evaluation, Yuseong-gu libraries can 
function as a sustainable public cultural infrastructure that strengthens local identity and community 
capacity.

6. Conclusion and Recommendations
This study integrated big-data evidence collected between July 2022 and June 2025 through text 

mining, network analysis, and LDA topic modeling, with the aim of translating the discourse structure, 
user affect, and relational patterns surrounding Yuseong-gu public library services into an actionable 
policy architecture. The results identify “library” as the dominant hub in both frequency and betweenness 
centrality, while its one-step cohesion with “culture,” “Yuseong-gu,” and “Daejeon” positions the 
library as a platform for locally grounded cultural and educational policy. In addition, the six-topic 
structure, selected to maximize interpretability while minimizing redundancy, enabled the derivation 
of layered strategies spanning space, services, and governance. Taken together, the findings indicate 
that Yuseong-gu public libraries possess strong structural potential to evolve into a regionally anchored 
multifunctional cultural platform.

Based on these results, the following policy recommendations are proposed. First, reconfigure 
space and infrastructure by designing a distributed hub–satellite (branch) system, concentrating hybrid 
functions—such as makerspaces, digital creation studios, and family learning lounges—within high-cen-
trality hub library nodes, while deploying smaller, modular, accessibility-oriented facilities within 
neighborhood units (e.g., Wonsinhung, Jeonmin, and Gujeuk) to ensure balanced spatial coverage. 
Second, transform the service portfolio toward an integrated model that combines education, culture, 
information, and community engagement, and develop cross-bundled programming that links 
school-age and family-oriented initiatives with school and education-office partnerships, while simulta-
neously expanding support for citizen creators and age-friendly services for older adults. Third, 
build a digital hub by developing an integrated portal that consolidates search, reservation, participation, 
reviews, and data disclosure, consistent with the strong “integration–homepage–operations” chain; 
this should be paired with mobile-first user experience design and a standardized application–use–feed-
back service journey. Fourth, institutionalize local collaborative governance by establishing a standing 
consultative body involving the local government, schools, independent bookstores, and cultural 
institutions, and formalizing mechanisms for joint programming (e.g., book talks and local-history 
archiving) and resource sharing. Fifth, adopt affect-based experience design by scaling experiential 
programs that amplify positive affect, while assigning the “inconvenience” factors that generate 
negative sentiment—such as circulation, noise, seating, and wayfinding—as short-term operational 
improvement priorities to produce visible, rapid changes. Sixth, embed data-driven decision-making 
by building a dashboard that integrates the six-topic structure, keyword centrality, and sentiment 
indicators as core KPIs for quarterly monitoring, and prioritizing investment in high-impact/low-cost 
intervention areas. Seventh, operationalize a communication strategy by leveraging the diffusion 
capacity of Tistory blogs through ambassador and experiential reviewer programs, systematizing 
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media exposure with press-kit packages supported by quantitative indicators and infographics, and 
penetrating weaker café- and neighborhood-platform channels via highly localized informational 
content (e.g., program calendars and neighborhood-linked service offerings).

An implementation roadmap is proposed in three phases. In the short term (0–6 months), the 
focus should be on micro-level UX improvements, a minimum viable product (MVP) of the integrated 
portal, and dual-track diffusion via bloggers and traditional media channels. In the mid-term (6–18 
months), priorities include designing and piloting hub–satellite spatial reallocation, branding flagship 
education–culture integrated programs (e.g., a “local culture + reading” pilot), and institutionalizing 
the consultative governance body. In the long term (18+ months), the aim should be to establish 
a performance-based budgeting model anchored in outcome indicators and to scale successful models 
to adjacent neighborhoods and other municipalities. Performance evaluation should be structured 
across five dimensions: discourse (topic shares and centrality), affect (positive/negative polarity and 
fine-grained emotion profiles), relations (network centrality and modularity), use (participation, revisits, 
and dwell time), and accessibility (mobile use and coverage of vulnerable user groups).

Several limitations should be acknowledged. The data sources were limited to publicly available 
textual data from Naver and Daum, which limits the capture of discourse contexts circulating within 
closed platforms (e.g., messaging apps and some SNS environments). Automated morphological 
processing may also introduce misclassification errors that are difficult to quantify with precision. 
In addition, the analytical pipeline depends on TEXTOM’s algorithmic procedures and dictionary 
settings, which may constrain interpretive flexibility. The restricted three-year window may further 
introduce distortions related to seasonal variation and policy-cycle effects. Future work should therefore 
broaden generalizability by incorporating multiple platforms and heterogeneous data sources, and 
should strengthen inference by integrating fused data collection with user journey (log) analytics 
and by adopting causal frameworks that link topics, affect, and behavior through experimental or 
quasi-experimental designs. Moreover, because this study prioritizes structural discourse analysis 
using conventional text-mining techniques, subsequent research should explore the use of large language 
models (LLMs) to enable context-sensitive representation learning and more precise investigation 
of latent semantic relations and inferential meaning structures.

Despite these limitations, this study provides a concrete pathway for redesigning the public library 
as a policy platform, grounded in quantitative evidence on local discourse, affect, and relational 
structure. If Yuseong-gu implements the proposed spatial, service, governance, and data systems 
in a staged manner, its public libraries can move beyond their conventional role as reading facilities 
to become everyday cultural hubs where learning, creation, and civic solidarity converge—ultimately 
contributing to measurable public outcomes such as stronger local identity and enhanced community 
capacity.
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