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business cycles. This study investigated 168,786 news documents from 2016 to 2020 related the
South Korea fashion business using Python. A total of 19 topics were extracted through latent
Dirichlet allocation and then transformed into structured data using a time series approach to
analyze significant changes in trends. The results indicate that major fashion industry topics
include business management strategies to increase sales, diversification of the retail structure,
influence of CEOs, and merchandise marketing activities. Thereafter, statistically significant hot
and cold topics were derived to identify the shifts in topic themes. This study expands the fashion
business contexts with agenda-setting theory through big data time series analyses and can be
referenced for the government agencies to support fashion industry policies.

1. Introduction

The emergence of digital networks and the growth of Internet media have led to a proliferation of online data. Moreover, big data
analysis technology has become a major growth engine in the era of the Fourth Industrial Revolution. Many finance, business man-
agement, telecommunications, and medicine companies utilize big data technology to gain a competitive edge. The global big data
market has grown from $49 billion in 2019 to $56 billion in 2020, an increase of 14.3% [1]. The Korean market is forecast to grow at an
average annual rate of 11.2% and reach approximately KRW 2.56 trillion in 2023 [2]. According to an IBM report, unstructured data
such as text, images, and videos comprised 93% of all data in 2020, with 1.7 MB of data generated every second [3]. Although the
quantity of big data generated on the web is continuously growing, attempts to analyze it are limited due to the ambiguity in the
language used online and the challenges of natural language processing.

Text mining is a big data analysis technique that involves discovering valuable information from vast quantities of data contained in
natural language and analyzing it in digital form [4]. For example, unstructured text data comprising characters are collected when
performing a natural language analysis of news articles, web posts, and e-mails through mathematical analysis and statistical algo-
rithms. For instance, previous studies using text mining techniques in clothing science have analyzed online reviews of service ex-
periences of companies that rent out fashion products [5], tracked changes in fashion designs based on the fashion-trend forecasting
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news information over 10 years [6], and used text mining to classify topics on sustainable fashion based on magazine articles [7].

Fashion journalism plays a pivotal role in providing the public with information on the most recent fashion industry issues. Ac-
cording to the agenda-setting theory, which explains the empowerment of the media, news reports make information recipients aware
of the significant messages [8-10]. The news media emphasizes main issues, making readers aware of the industry trends in that field
[11]. In Korea, fashion companies’ information began to be reported in the mid-1990s; since then, agencies have specialized in fashion
trend information after companies and consumers have recognized the importance of fashion business information [12]. Recently, the
development of Internet technology has led to the spread of fashion industry news, and major news coverage displays its social sig-
nificance to the public [13]. Despite the importance of news as an indicator to detect the current business trends, no prior studies have
systematically identified fashion industry-related news agendas and trend changes. Previous studies on fashion-related news have
mainly focused on fashion journalism, analyzing a few select news articles. Kim and Han [14] discussed the role of professional fashion
media, while Lee et al. [15] researched the opinions on Korean fashion in overseas fashion daily newspapers. Concerning studies about
fashion magazines, Bailey and Seock [16] discovered the positive relationship between the article contents and consumer loyalty, and
Yang and Kim [17] discussed the competition between the fashion media platforms. Thus, it is necessary to conduct a large-scale text
analysis focusing on the recent fashion industry news using big data techniques.

To fill this research gap, we explored the major agendas and changes in yearly trends of the domestic fashion industry news articles
from the economic and business management media coverage. Specifically, this study performed a latent Dirichlet allocation (LDA)
topic modeling and time series regression analysis on the news data, which was obtained by searching for the keyword “fashion” on an
online portal over the past five years (2016-2020). The findings of this study may provide a theoretical basis for the media effect in
fashion business literature in respect of agenda-setting theory [18,19]. Additionally, they can serve as a reference for relevant gov-
ernment agencies to formulate fashion industry policies by examining the current fashion business trends.

2. Literature review
2.1. Fashion industry news

The fashion industry refers to the diverse aspects of businesses and people involved in the industrial systems for producing,
distributing, retailing, and consuming products [20]. It encompasses a wide spectrum related to beauty and accessories, as many
fashion brands’ products contain fashion merchandise and lifestyle products. According to the Korea Federation of Textile Industries
[21], the domestic fashion industry continues to grow significantly and currently accounts for one-tenth of all domestic industries. In
the digital era, the fashion industry has transformed from its previous structure, and the roles of the textile, clothing manufacturing,
distribution, and consumption industries have become organically interconnected [22]. Consequently, fashion industry news enables
corporations and people to exchange useful information and create a collaborative system across multiple levels of the industry. It is
also useful for companies to understand social changes and policies based on the national economy and establish management stra-
tegies suited for future international circumstances. Yun [23] indicated that domestic and international conditions widely influence
the fashion industry because they involve consumer goods sensitive to changes in the social structure and economic conditions. For
instance, the domestic fashion industry in Korea recorded exports worth USD 11.2 billion in 2021, down by 13.3% from the previous
year, due to the influence of the coronavirus disease (COVID-19) pandemic [24], while approximately 7,000 Korean fashion distri-
bution stores went out of business during the global financial crisis of 2008 [25]. To help overcome these challenges, companies have
devised management strategies such as creating small-scale production systems or diversifying their distribution channels based on
news about rapidly changing domestic and foreign situations.

Coverage of fashion industry news in South Korea began to diversify and expand in the mid-1990s with the publication of overseas
fashion magazines, such as WWD (www.wwd.com), Harper’s Bazaar (www.harpersbazaar.com), and Vogue (www.vogue.com), under
license agreements with the parent companies in the US (Kim & Kim, 2010). Mass media news concerning the fashion industry affects
the reviewer’s perception of the company’s reputation and creates important agendas in fashion business management [10]. Some
scholars have noted that the content of media reports is a major antecedent variable in economic agents’ decisions [26-28] and that the
perspective on issues reported in the news creates the public agenda, reflecting the media’s influence [29]. Therefore, fashion industry
news releases may cause changes in industry trends by shaping the psychological orientation of the readers through media reports
[30].

Several studies have attempted to examine fashion industry news, mainly focusing on fashion magazine content and journalism
values. Titton [31] investigated the cultural relationship between the fashion industry and fashion media from the 19th century to the
present, while Lee and Chun [32] analyzed online fashion media news and classified the values of fashion news based on the key factors
of expertise, social importance, timeliness, conflict, and negativity. In the fashion trends context, Jang and Kim [6] discovered that the
fashion material term “functional” was the main trend in fashion textiles between 2010 and 2019. Roozen and Raedts [33] demon-
strated that news articles about environmental issues negatively impacted fast fashion consumers’ attitudes. However, few studies
have systematically identified the latest fashion industry news through the text mining technique. Using this technique, this study
derived the major agendas and closely examined changes in yearly trends, using fashion industry news reported in economic and
business management media over the past five years (2016-2020).

2.2. Agenda-setting theory

Agenda-setting theory assumes that issues reported in the media are transferred to information recipients and contribute to setting
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the public agenda [18,19]. Lippmann [34] explained that mass media served as a medium between the images in the public’s minds
and the outside world. Cohen [35] claimed that the media provided consumers with the topics they should recognize. Additionally,
many scholars [11,36,37] developed the theoretical structure of the agenda-setting theory to emphasize the empowerment of the news
media on the issues of the public agenda. Consequently, the readers become interested in topics emphasized by the professional media
and their attributes, which are highlighted in the public agenda again [38]. Although the news may be a public issue, certain attributes
of the keywords forming the news may be predominated or discussed in relation to other topics. Hence, the content of news reported by
the media becomes a factor that shapes public opinion and judgment on which cases to concentrate on [39]. Additionally, the usage of
portable devices such as smartphones, tablet computers, and laptops has become extremely common in recent years. Hence, traditional
news media mainly distribute daily reports through online portals. As Internet portal sites use networks open to the public, they are
easily accessible and help information spread rapidly. As a result, the online news from Internet portal sites occupies a large scale of
news consumption in the market. Consumers have become accustomed to obtaining information from online portal articles, making
the influence of online news even stronger [40].

Previous scholars [41,42] found that the issues reported by the media were transferred to the awareness of news recipients and
forged the public’s perspectives on which cases to focus on, creating trends in certain industries. Boukes et al. [18] reviewed con-
sumers’ confidence based on the tone of economic news articles and recognized that media effects related to the social attributes of
news impacted consumer confidence. Jin and Yoo [43] analyzed the causal relationship between news reports about companies and
consumer behavioral intentions. They reported that negative news regarding a company’s product deception lowered consumers’
product attitudes and purchase intentions. Conversely, Luo et al. [44] explained that economic agents such as business managers and
consumers primarily relied on media reports because it was hard for them to identify the industry-specific situation through direct
experience. Many findings [26, 45, 46] have demonstrated that a negative tone in the media on corporate crises adversely impacts the
perception and attitude of news recipients.

Based on the above discussions about the agenda-setting theory and media influence [18,47,48], it would be meaningful to explore
the socially formed agendas and changes in the trends of the fashion industry through the online news reported by professional media
outlets. Accordingly, this study sought to investigate the keywords and topics of the domestic fashion industry using the LDA topic
modeling technique.

2.3. Text mining analysis and LDA topic modeling

Text mining analyzes large quantities of unstructured text data to extract useful information for a specific purpose [49]. Specif-
ically, text data are collected based on natural language processing, which analyzes human language through computer programs, and
useful information is, in turn, derived using a variety of mathematical analyses and statistical algorithms. This enables researchers to
uncover information such as unknown correlations, customer preferences, and market trends that help businesses make decisions.
Additionally, text mining analysis helps supplement the limitations of statistical data obtained from structured questionnaires by
eliminating researchers’ prejudices [5]. According to Ref. [50], the text mining market is forecast to grow continuously and reach USD
16.85 billion by 2027. The most recent text mining techniques integrate methods from the diverse academic fields of linguistics,
computer science, and statistics.

Topic modeling is an unsupervised learning algorithm that gathers keywords and documents with similar topics based on words in
large text data, if the major topics have a probabilistic distribution [51]. LDA topic modeling uses a probabilistic algorithm suitable for
analyzing large quantities of digital data in science research [52]. Specifically, assuming a Dirichlet distribution in which a topic
hierarchy exists between words appearing in a document, the distribution of words in each document is probabilistically calculated to
create a model. This technique is primarily used to derive key topics from within the text of the mined information, such as media news
and research trends [53], social network posts [5], and policy-related issue analysis [54]. Jang and Kim [53] used an LDA algorithm to
uncover major research subjects in domestic fashion design journals, while Kim [55] identified trends in athleisure fashion through
topic modeling of news articles over 2018-2020 by identifying searches involving anorak fashion keywords. Choi and Lee [56]
examined the current state of research on ethical consumption in fashion journals and derived the issues of animal protection, dis-
tribution, and convergence with science and technology. Furthermore, several studies [5, 52, 55, 57, 58] have demonstrated media
empowerment through news report analysis using an LDA algorithm to extract key topics.

Based on Gow et al. [59], unsupervised learning was found to be useful in identifying potential information without relying on
existing models. Given the limited research on text mining fashion industry news, accurate topic classification information was
essential. We assumed that LDA topic modeling was a suitable approach for processing extensive documentation of news data and
classifying similar words within the corpus. Moreover, we adopted the time series regression method to achieve statistically significant
topic trend changes. Accordingly, this study proposed the following research questions:

RQ 1. What are the major topics in fashion industry news over the last 5 years (2016-2020)?

RQ 2. How do the trends in each topic change, and what are the statistically significant hot (upward) topics and cold (downward)
topics?
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3. Methods
3.1. Data collection

We collected the news data from Naver (http://news.naver.com), which has the greatest influence on online news distribution in
South Korea, accounting for 41.6% of domestic portal news usage [60]. The Python library BeautifulSoup was utilized to scrap and
parse content data from the website. To minimize the likelihood of missing or returned articles, we divided each year into 3-month
intervals during the web crawling process. Therefore, we collected a total of 969,059 articles from 470 media outlets.

The scope of data collection included news containing the keyword “fashion” and published between January 1, 2016, and
December 31, 2020, through web crawling. We referred to the five-year unit to select the data period because it is used in prior studies
on domestic and overseas industrial trends and social science surveys [61,62]. The search term “fashion” was chosen for the news
articles as it included the comprehensive clothing industry sector; clothes, makeup, hairstyles, and accessories [63]. Moreover, major
fashion companies, such as Handsome, LF Corp., and F&F Co., Ltd. Provide a wide range of products under “fashion” categories.

3.2. Refining and cleansing data

In this study, it was necessary to exclude news content on design and style unrelated to the fashion industry from the analysis.
Consequently, we selected 53 media outlets specializing in economics and business from among the Naver finance affiliates (https://
finance.naver.com/news/), leaving 169,879 news documents. Additionally, articles with only photos and a title but no main text,
promotional content, and duplicate articles were removed because they did not meet the purpose of the analysis. Consequently,
168,768 news documents were left for the final analysis. Subsequently, we extracted nouns using a morpheme analysis package
KoNLPy (Korean Natural Language Processing in Python) to preprocess the data and cleanse it, to remove unnecessary content for
analysis. We extracted only nouns from the data because topics are represented effectively through nouns [64], whereas adjectives
[65], verbs [66], and adverbs [67] are more associated with sentimental analysis, rather than topic modeling 170, 171, 172]. Finally,
words appearing in at least 80% of the documents and words derived from less than five documents were excluded from the analysis
because they would not significantly influence the identification of topics [63].

3.3. Measurement and research process

According to Ref. [68], a term frequency (TF) implies the total number of times a word appears in the documents, while a
TF-inverse document frequency (TF-IDF) reflects a word’s importance in a corpus. Equation (1) states, “TF” represents the occurrence
frequency of a specific term (i) in a document (j) among the total number of documents (N), “DF (document frequency)” indicates in
how many documents (j) a term (i) appears, and “IDF (inverse document frequency)” is obtained by dividing the total number of
documents (N) by the document frequency (DF) of a specific term (i) and then taking the log [68]. The more frequently a specific word
appears in all documents, the smaller the IDF (Equation (1)). A large “DF” value may indicate that the word appears multiple times in
other documents, lowering its importance; therefore, the importance of terms appearing in all documents should be determined using
both TF and TF-IDF [69]:
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Fig. 1. The research data processing flowchart.
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TF — IDF;; = TF;; x log (dﬁ) )
High-frequency words were classified through TF and TF-IDF analysis to select the substantial keywords in the text documents. The
perplexity and coherence scores [70] were classified as quantitative information indicators for the optimized number of topics. Using
an inter-topic distance map [71], the relationships between topics were visualized and examined. Later, five experts from the fashion
business management field verified the subjects and keywords of each topic, based on the ratio and weight of the topics derived
through the LDA algorithm. Finally, hot topics and cold topics were derived based on the statistical indicators of the regression co-
efficient value, Durbin—-Watson value, and significance probability to identify trends in the fashion industry by year [72]. The pro-
gramming language Python 3.7 (http://www.python.org) was used for data collection and analysis. Fig. 1 shows the detailed data
analysis process of this study.

4. Results
4.1. TF and TF-IDF analysis results

According to the TF frequency analysis, 837 keywords appeared at least 10 times, and “brand” appeared the most frequently. This
was followed by “brand,” “Seoul,” “beauty,” “business,” “enterprise,” “event,” “South Korea,” “Lotte Department Store,” “product,”
and “release.” This indicates that the news reports were mainly focused on product launches and retailing distribution of the fashion as
well as cosmetic products. Regarding the TF-IDF analysis results, the term “brand” appeared most frequently, followed by “Seoul,”
“beauty,” “Lotte Department Store,” “business,” “South Korea,” “event,” “enterprise,” “Seoul Fashion Week,” and “product.” This
indicates that news articles on the business aspects of domestic fashion and cosmetics companies had high importance among all the
documents. Table 1 shows the detailed TF and TF-IDF analysis results.

”» ”

4.2. Selecting the optimized number of topics

In big data research and LDA topic modeling analysis, selecting the optimized number of topics is important to maintain objectivity
and secure numerical validity in probabilistic modeling. The number of topics was selected based on the perplexity score [73] and
coherence score [70] as the quantitative information indicators to exclude the subjective judgment of the researcher. In general, topic
modeling becomes more stable, and each topic consistently constitutes a clear subject when the perplexity score decreases [74],
whereas the coherence score increases [75,76]. The number of topic options was narrowed down to 16, 17, 18, and 19 based on their
low perplexity and high coherence scores (Fig. 2). Each topic option was separately analyzed using relevant keywords and tested for its
occurrence in all the web-crawled documents. Consequently, 19 optimized topics were selected, which fulfilled the specific objectives
of this study through the inclusion of a concrete selection of pertinent keywords.

We applied the Gensim Python library, which is useful in fast indexing of documentation for large-scale unsupervised topic
modeling to discover the LDA implementation. In addition, the interactive visualization pyLDAvis package through an inter-topic
distance map (IDM) was used to confirm and examine whether the topics are mutually correlated. According to Ref. [71], IDM
ranks topics according to the relevance and importance of topics and words; it is possible to identify the relationship between topics

Table 1
Results of the term frequency and term frequency - inverse document frequency (N = 837).
Rank  Word TF Word TF-IDF Rank  Word TF Word TF-IDF
1 Brand 55,470  brand 80008.171 16 shopping 10,958 retail 32620.576
2 Seoul 29,861 Seoul 69771.920 17 store 10,309 Handsome 32413.689
3 beauty 18,297  beauty 46127.215 18 Shinsegae 10,198  the United states 32358.227
Department Store
4 business 14,810  Lotte Department 44562.069 19 cosmetics 9,787 market 32340.820
Store
5 enterprise 14,071 business 41849.120 20 China 9,702 sales 30672.016
6 event 14,025  South Korea 38273.993 21 beauty 9,598 platform 30503.818
7 South Korea 13,877  event 38152.397 22 luxury 9,438 investment 30284.268
8 Lotte Department 13,795  enterprise 38126.418 23 Hyundai Department 9,184 launching 29687.435
Store Store
9 product 13,130  Seoul Fashion 37885.174 24 Dongdaemun 8,949 E-Land Group 29278.913
Week
10 release 12,380 product 35859.060 25 duty free shop 8,881 Samsung Electronics 29094.929
Co., Ltd.
11 economy 12,098  release 35175.941 26 home shopping 8,699 entrepreneur 28296.524
12 online 11,571  economy 34398.045 27 Asia 8,329 performance 26059.576
13 Seoul Fashion 11,559 online 33948.906 28 shopping center 7,973 take over 25664.303
Week
14 global 11,276 ~ Samsung C&T 33826.327 29 collaboration 7,591 profit 25067.714
15 fashion show 11,182 fashion show 33488.146 30 CEO 7,317 entrepreneur 23057.120
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Fig. 2. The interpretability of topic modeling.

and words in document materials. We were able to identify and rank the keywords appearing in the topics compared to the frequency
of keywords that appeared in all the documents, as each topic was divided into relatively clear subject areas (Fig. 3).

4.3. Topic selection and labeling

The subjects of topics derived from LDA topic modeling should be carefully determined after the researcher’s comprehensive re-
views of the keywords, representative document contents, and topic ratio and weight [58]. A high topic ratio and weight in each text
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document signify that the certain topic’s probability value is substantially contained. Hence, it is necessary to perform a qualitative
analysis by closely reading the documents with high topic weight sequentially when selecting subjects. Accordingly, a panel of five
fashion industry experts collaborated to review the news content and its associated keywords. Subsequently, the panel conducted a
meticulous analysis of the news article titles and content, utilizing representative documents results containing the topic ratio and
weight in descending order. Therefore, a total of 19 distinctive topic subjects were derived from contents analysis with reference to the
high topic index (Table 2). The top 15 keywords, according to the results of numerical validity, are shown in the word cloud, and the
topic categorizations are presented in Table 3.

The representative document’s contents derived for [Topic 1] “Real estate investment development,” were highly related to
“Shinsegae Department store draws a new blueprint from advertising, cosmetics, and real estate rental” [77], “LF Corp., food-real
estate diversification prospects?” [78], and “SG Corp., real estate value exceeds the market cap, ‘emphasis on asset stocks’” [79].
This shows that companies are shifting from a single, fashion-focused aspect to business diversification by expanding the retail dis-
tribution network through real estate investment.

[Topic 2] “Brand collaboration” was related to “Lotte Department Store begins first collaboration experiment with social media
brand” [80], ““From private brand to collaboration’ ... Department stores and hotels must adapt to survive!” [81], and “Tony Moly
launches collaboration collection with luxury brand ‘Moschino’” [82]. This result indicates that fashion companies focus on sales
growth and strengthening brand positioning by creating various products through collaboration strategies.

[Topic 3] “Financial performance evaluation”: “Kolon Industries highlight 4Q performance improvement” [83], “Lotte Department
Store boosts ‘AI’ retail competitiveness” [84], and “Hyundai Department Store’s business continues with sluggish performance in 3Q”
[85]. This content implied that articles were reported wherein fashion companies strengthened their sales strategies by applying
technologies such as artificial intelligence due to sales performance evaluation.

[Topic 4] “Pop-up store”: “LF Corp.’s Hazzys opens pop-up store in Marais district of Paris to ‘raise global status’” [86], ““Gentle
Monster’ opens flagship store in New York and enters global fashion industry” [87], and “Kolon FnC’s brand ‘Record’ opens pop-up
stores in 3 European cities” [83]. This indicates that fashion companies are broadening their consumer base by expanding their brands’
retail networks using domestic and overseas pop-up stores.

[Topic 5] “Collection launch”: “FILA Holdings Corp. Launches limited edition of ‘Fur Slide’ presented at New York Fashion Week”
[881, “Sejung Group’s ‘Didier Dubot’ launches ‘Signature D collection’ [89], and “Catch the faster fashion cycle ... Fashion industry
launches capsule collections one after another” [90]. This signifies that companies launch capsule collections reflecting the latest
trends and establish e-platforms to increase sales.

[Topic 6] “Sales growth’: “Hansae Co., Ltd. reaches sales of KRW 360.5 billion in the Q1, 12.2% increased” [91], “Lotte Department
Store’s fashion business division spin-off, achieve KRW 1 trillion in sales by 2022 [92], and “F&F Co., Ltd. stocks remain to ‘buying,’
sales expected to grow next year thanks to favorable MLB in China” [93]. Therefore, based on the extracted contents, we expected
fashion companies’ sales growth gains to impact the management evaluation and stock returns.

[Topic 7] “Corporate mergers and acquisitions™: “Fashion and beauty industry in stagnation; the breakthrough solution is mergers
and acquisitions” [94], “Kakao Corp. invested KRW 2 trillion in mergers and acquisitions last year due to the infinite love of contents
business” [95], and “Fashion company LF Corp. joins in taking over Skinfood Co., Ltd.” [96]. This signifies that fashion companies are
expanding into diverse business areas such as beauty, content, and food service through mergers and acquisitions, gradually trans-
forming into complete lifestyle brands.

[Topic 8] “CEO’s business management policy™: “Lotte Corp.’s Chairman Dong-bin Shin, ‘Be professional like Hitachi, Aeon, and

Uniglo™ [97], “Fashion rivals, Samsung C&T Corp.’s President Seo-hyun Lee vs. LF Corp.’s Chairman Bon-geol Koo ... ‘Obsessed with
new business’” [98], and “Fashion Group Hyungji’s CEO Byeong-oh Choi, ‘We will achieve mutual growth with agencies by reinforcing
Table 2
Document number, representative document, topic per contribution, weight, and date of Topic 7 & 9.
Topic # Document # Title Topic Percent Weight Date
Contribution
[Topic 7] 120946 Jeong Ji-sun’s mergers and acquisitions Handsome Corp., 8 years of .623 3.351 20200224
Corporate mergers acquisition ’cash cow’
and acquisitions 121137 Handsome Corp. invests 203.3 billion won in Hyundai G&F, and 479 3.208 20170224
aims to acquire SK Networks’ fashion division
121167 LF Corp. completed the acquisition of Koramco Reits Management .460 3.189 20181122

and Trust Co., Ltd.
50.74% stake, 189.9 billion won

124456 F&F Co., Ltd. acquires Duvetica, .322 .321 20180508
High-end padding market targeting

[Topic 9] 133524 The CEO of LF Corp. said "We will release men’s cosmetics this year 479 479 20180323

Cosmetic business and women’s cosmetics next year"
expansion 132414 Fashion company’s reasonable affair... make their own cosmetics 479 3.207 20170716
133923 Handsome Corp. enters the cosmetics business..."Targeting into the .460 460 20180723
premium cosmetics market".
131311 Cosmetic company that makes inroads into beauty devices...the .389 3.745 20190617

fashion company that recommends cosmetics foundations
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Table 3
LDA topic modeling analysis of fashion industry news in South Korea (2016-2020).
Topic 1 . Topic 3 :
[ p! | [Topic 2] . [ pic - | [Topic 4]
Real estate investment . Financial performance
Brand collaboration . Pop-up store
development evaluation
i Department Slo i LA oropulsior
conglomerate productproject agg‘r??,'ﬂ"q‘ﬂ&e"ce franci’wise
o _policy,, S aliention TP Shinsegae Store o export
SL°tiélDtégat}%%“’SS’t°re competltll\éeLTre]zz?] ing H e day_sg%:t\ization ‘b P O%envecavew
hinsegae Store , undai store rand-new
conglomerate 988 2e0lS location brand“j‘"“‘ LotteyDébartment Store decision development
reajmeeoppsn;gate collaboration s K.°f||°” FnC 1eap propulsion
economy geoy| winwin purchase po—Ld
the core oo tuiluupuuly e ot pop-up store
. : Topic 7 Topic 8
[Topic 5] [Topic 6] Hopie ] [ S p .]
; Corporate mergers CEOQ’s business
Collection launch Sales growth S :
and acquisitions management policy
Iimitatiocnh I main force - t1fusion -
pupenicaton Chane integration - -
Commerce techniques Agjg Handsomegcor cooperation Byting-ho Chot (Hyungjl)
S-COMMBICE ~ cormetses South K o Dong-bin Shin (Lotte)
cross-boarder shopping ou | orea paing PIOMOMIO CEO o wUH uiq|0
release aarsalessosk enterprise Japan 2
RILALodifgsicorp. attainment public take over chairman "tement
CO“??“O” CEHSSLIIHI:]]EGFSS ; sktartu ps Seo-hyun Lee (Samsung Corp.)
eritage akao merge
: Topic 10 :
[Topic 9] : [ P ] - [Topic 12]

: : Financial structure [Topic 11] ;
Cosmetics business . : Increase of online
. improvement and Global investment :

expansion divestiture retail platforms
-fri associatio development <
advﬁgﬂ)gamgndly regulation enforcement platfor{n f{lnance
renewal launching KOSDAQstructure uniuenses . srofit increase ughn‘ ng mall
activation plan textle_ disposal response valueP overseas o
cosmeticSse E-Land Group §a|e39|oba|buyer online™
competion ) @ AU TY e S et baess shipment ok :

i y emphaS!S finance corporation |nvestment a“‘a”ﬁinyuretaﬂ
Synd!gym? Stockpopulamy target 3 replacement
announcement Change |nducement transaction
new establishment President practicality

[Topic 15]
[opichis] [Topic 14] Samsung C&T Corp.’s [Topic 16]
P . Global fashion fashion division and | Entry into the Chinese
Culture marketing . NI . .
business vitalization Samsung Electronics fashion market
Co., Ltd.
retailing large-scale innovation Alibaba Group
business trade show France Vice President company
distribution designer expansion govemment SUCCESS eanpole depression ajm
store r';sé'u‘%p.y’ e SoutheNasg ésia industry . stock coup SO0ty \os§ siage
In lorth Face . selection *C)C\L} commerce
C§eai(9pp| g Sma” buslness Samsung C&T COI’D JJI\HIT!HU‘ChIna
e C}l(,l ture e e de Kun-hee Leet(S‘amsung) Shopping mhail
exhibition contrac
mgnrenﬁatnmg ﬁ”blarketplace Jae-yog{hg Lee (Samsung) e-commerce
celebshop consumer goods SUBSICIRE- COMpSy. econom
Topic 17 : Topic 19
[Topic 17] [Topic 18] [Topic 19]
Fashion week and S e : Strengthening store
Digital innovation ]
operation
" cost-effective
. ovalugion CONDE Shopping ASEAN
fashion show online ") d launching.ma™®
expsciaon, e Burbeerrrynan i o
promising OPENIMNC DEITY atuser .
Seoul Fashion Week ..digital** smeo gf Q@ Socupation
wnds oxhibition cu r(t)pportunl’[y Shinsegae International Inc.
LEiicion Fashion ANGaK art mobile enlargement
Tashion designer management mealmgsales revenue
factory offliné generalization

Note: Topic categories

Business management strategies to increase sales

Diversification of the retail structure
The Influence of the CEOs

Merchandise planning and marketing activities



Table 4
Result of the topic trend change after time series regression analysis.

Topic Graph Statistical indicator Topic Graph Statistical indicator
[Topic 1] coefficient —2.417 [Topic 2] coefficient .501
Real estate investment p-value .018 Brand collaboration p-value .001
development - Durbin- 1.778 - Durbin- 2.381
- — Watson = - Watson
hot/cold/ cold hot/cold/ hot
neutral - neutral
[Topic 3] Coefficient .445 [Topic 4] coefficient .093
Financial performance evaluation 150 p-value .080 Pop-up store 0 p-value .304
o Durbin- 3.187 i Durbin- 2.510
_ Watson - Watson
hot/cold/ neutral o hot/cold/ neutral
neutral n : neutral
[Topic 5] coefficient 617 [Topic 6] coefficient .153
Collection launch p-value .021 Sales growth = p-value 111
Durbin- 1.750 b Durbin- 1.684
o _ Watson Watson
N - hot/cold/ hot T hot/cold/ neutral
o e neutral o o o o neutral
[Topic 7] coefficient 217 [Topic 8] coefficient .097
Corporate mergers and acquisitions p-value .001 CEO’s business management p-value 555
Durbin- 2.388 policy Durbin- 2.394
Watson Watson
- - hot/cold/ hot . hot/cold/ neutral
neutral o neutral
[Topic 9] coefficient 335 [Topic 10] . coefficient .078
Cosmetics business expansion p-value .102 Financial structure . p-value 172
Durbin- 1.679 improvement and divestiture - Durbin- 1.489
Watson Il Watson
- - — hot/cold/ neutral B hot/cold/ neutral
o o o neutral o 2 o neutral
[Topic 11] 5 coefficient 127 [Topic 12] coefficient 187
Global investment p-value 114 Increase of online retail 20 p-value .202
. Durbin- 1.491 platforms Durbin- 2.120
. Watson » Watson
- — hot/cold/ neutral . hot/cold/ neutral
" ; neutral neutral
[Topic 13] coefficient —.080 [Topic 14] . coefficient —.102
Culture marketing p-value 322 Global fashion business i p-value .037
Durbin- 2.523 vitalization v Durbin- 1.761
N Watson Watson
oy —_ - hot/cold/ neutral ot - N hot/cold/ cold
z Z o neutral o neutral
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Table 4 (continued)

Topic Graph Statistical indicator Topic Graph Statistical indicator
[Topic 15] coefficient .019 [Topic 16] . coefficient —.162
Samsung C&T Corp.’s fashion division p-value .807 Entry into the Chinese fashion p-value .049
and Samsung Electronics Co., Ltd. B Durbin- 2.39 market entry Durbin- 2.188
. Watson ] Watson
of — hot/cold/ neutral - hot/cold/ cold
o neutral neutral
[Topic 17] : coefficient —.125 [Topic 18] : coefficient —.007
Fashion week and trade show s p-value 144 Digital innovation 190 p-value .697
- Durbin- 2.604 Durbin- 1.825
) Watson ’ Watson
] , hot/cold/ neutral hot/cold/ neutral
neutral neutral
[Topic 19] coefficient .026
Strengthening store operation p-value .660
Durbin- 1.952
Watson
hot/cold/ neutral
* neutral
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on-site management’” [99]. This suggests that the management policies pursued by the CEO of a company can become a turning point
in determining the long-term business direction.

[Topic 9] “Cosmetics business expansion”: “Shinsegae International Inc’s stock price is expected to be rising, new cosmetic brands
continue to launch” [100], “Run with K-beauty ... fashion industry hurries to start cosmetics business” [101], and “Everyone chal-
lenging the beauty market, will ‘J. ESTINA Beauty’ succeed?” [102]. This implies that fashion companies are launching new cosmetic
brands due to K-beauty’s overseas success and the cosmetic market’s high sales profitability [103].

[Topic 10] “Financial structure improvement and divestiture”: “E-Land Group improves financial structure, "’KRW 1 trillion sales of
‘Teenie Weenie’” [104], “SG Corp. completes KRW 70 billion asset sale...Improved financial structure,” [105], and “SK Networks Co.
Ltd. sells ’fashion business division’ to Hyundai Department Store Group” [106]. This indicates that fashion companies are concen-
trating on improving their financial structure by enhancing asset management efficiency, and by selling brands to supplement
operating losses.

[Topic 11] “Global investment”: “E-Land Group attracts investment in Chinese children’s clothing” [107], “SK Networks Co., Ltd. to
expand global investment” [108], and “Fashion startups attract large-scale investments” [109]. This demonstrates that fashion cor-
porations are building new overseas production systems and strengthening new businesses with competitive technologies.

[Topic 12] “Increase of online retail platforms™: ““Target online shoppers’ ... Fashion industry actively expands overseas through
online platforms” [110], “Golden age of ‘online only’ and ‘online first’ products” [111], and “Online retailing decides success or failure
of fashion company’s inventory management in the first half” [112]. This shows that the surge in demand for Internet shopping malls
and other contactless sales has created online-centered consumption patterns, such as mobile shopping and live-streaming commerce.

[Topic 13] “Culture marketing™: “Fashion industry broadens customer touch points through cultural experiential marketing” [113],
“Sports and fashion companies ‘strengthen’ their relationship with consumers through experiential and cultural marketing” [114], and
“Catch social media influencers, big players in the distribution industry” [115]. This indicates that recently, fashion companies have
started to promote cultural marketing strategies that reflect customers’ lifestyles, compared to traditional promotional methods using
famous models or advertising the main products.

[Topic 14] “Global fashion business vitalization: “LF Corp.’s ‘Hazzys’ opens pop-up store in Marais district of Paris to “raise global
status.” [116], “Hyundai Home Shopping’s ‘J BY’ participating in US fashion trade show...Beginning of entry into global fashion
market” [117], and “This is Korean upcycling; Kolon FnC’s brand ‘Records’ enters France market” [118]. This demonstrates that
entering the overseas market offers the opportunity to test the global market’s growth prospects for the new brands and helps to earn
export profits for mid-level enterprises.

[Topic 15] “Samsung C&T Corp.’s fashion division and Samsung Electronics Co., Ltd.”: “Samsung C&T Corp. records operating
profit of KRW 216.4 billion in 3Q...Fashion division loses KRW 15 billion” [119], “Samsung C&T Corp. focuses on governance
restructuring; high interest in stock market” [120], and “[Exclusive] Samsung Electronics Co., Ltd. attracting fashion experts” [121].
After Samsung C&T Corp. merged with Cheil Industries Inc, the former affiliate of Samsung Group, its operating profit was contin-
uously evaluated, and stories highlighting the management system of Vice-Chairman Jae-yong Lee dominated news reports.

[Topic 16] “Entry into the Chinese fashion market”: “Why are domestic clothing and cosmetics stocks focused on China in 2020?”
[122], “Chinese influencers in Hongdae fashion alley... Live streaming broadcasts and clothing monopoly” [123], and “Fashion Group
Hyungji’s stock price rise due to the brand ‘Elite’ Chinese market expansion” [124]. As a manufacturing hub with a massive market,
China has grown into the world’s largest textile and fashion trading destination and has increasingly traded with Korean fashion
companies. Consequently, domestic fashion companies have strengthened their brand development and localization policies to enter
the Chinese market by collaborating with local manufacturers or broadening their local online sales networks.

[Topic 17] “Fashion week and trade show™: “LF Corp.’s brand ‘Hazzys’ participates in London Fashion Week with Baoxiniao
Holding Co., Ltd. of China” [125], ““MCM’ debuts at London Fashion Week, one of the Big Four” [126], and ““J. ESTINA’ successfully
participated in Basel, Switzerland trade show ... ‘Full-fledged global market expansion’” [127]. Although the articles showed a high
topic ratio, we can assume the Korean domestic fashion companies participate in the fashion weeks or trade shows to target overseas
markets with huge growth potential.

[Topic 18] “Digital innovation: “K-Fashion digital runway showcased at New York Fashion Week ‘successful’” [78], “Handsome
Corp.’s high-end online fashion business proves resilient; CEO Kim Min-deok leverages COVID-19 crisis as an opportunity” [128], and
“Fashion Group Hungji’s brand ‘Castelbajac’ establishes new digital business headquarters ... Promoting digital innovation” [129].
This indicates that the fashion industry is enhancing its digital capabilities and gradually transforming into a contactless retail
environment as mobile shopping becomes more prevalent.

[Topic 19] “Strengthening store operation”: “LF Corp.’s brand ‘Athe Vanessa Bruno’ expands exclusive shoe store in the second half
of the year” [130], “Lotte Mart to strengthen fashion stores” [131], and “Fashion industry strengthens specialized stores, from
exhibition to cafés” [132]. These findings show that stores selling fashion products are evolving into cultural spaces for customers by
exhibiting artworks or providing a separate rest space.

4.4. Time series regression analysis

According to Griffiths and Steyvers [72], hot topics with an upward trend and cold topics with a downward trend can be identified
by analyzing significant regression values after building a linear regression model for each topic. Hence, this study conducted a linear
regression analysis using year as the independent variable and share of topic subjects by year as the dependent variable to identify the
trends in fashion industry news topics. Python package statsmodels [133]and matplotlib module [134] were employed to analyze the
time-series model’s statistical indicators. For topics with a Durbin—-Watson value between 1.5 and 2.5, if the p-value was significant at
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the 95% level and the regression coefficient was positive, such topics were classified as hot topics, whereas the negative was defined as
cold topics. If the probability value was not statistically significant, it was classified as a neutral topic.

Following a regression analysis of the 19 topics, the derived hot topics were “[Topic 2] Brand collaboration (§ = 0.501; p-value =
.001; Durbin-Watson = 2.381),” “[Topic 5] Collection launch (8 = 0.617; p-value = .021; Durbin-Watson = 1.750),” and “[Topic 7]
Corporate mergers and acquisitions (4 = 0.217; p-value = .001; Durbin-Watson = 2.388).” In contrast, the cold topics were “[Topic 1]
Real estate investment development (f = —2.417; p-value = .018; Durbin-Watson = 1.778),” “[Topic 14] Global fashion business
vitalization (f = —0.102; p-value = .037; Durbin-Watson = 1.761),” and “[Topic 16] Entry into the Chinese fashion market (f =
—0.162; p-value = .049; Durbin-Watson = 2.188).” The remaining 13 topics showed insignificant regression values, indicating neutral
topics (Table 4).

The share of topic subjects in “[Topic 2] Brand collaboration” shows a statistically significant increase over time. “Collaboration” is
defined as maintaining a cooperative relationship based on the company’s competitive advantage factors [135]. The news articles
about collaborations with luxury products and lifestyle brands imply that fashion companies are joining various product groups to
enhance their brands’ intangible value and pursue sales growth through event-based strategies such as limited sales [81,82]. The topic
subject share of “[Topic 5] Collection launch” gradually increased from 2015 to 2019 and then significantly increased in 2020. The
collection system informs the public of the brand’s identity and introduces new products that reflect market trends. However, the
fashion industry has begun to eliminate the seasonal system and has started to release capsule collections with a smaller number of
products due to cost reduction and immediate trend adoption. Moreover, news reports have regularly noted that fashion brands
promote their collections in real-time via social media channels to boost online sales [80, 90, 123]. Fashion industry news about
“[Topic 7] Corporate mergers and acquisitions” was a constant topic in media reports from 2015 to 2019. Mergers increased capital
investment internally in the stock market, while acquisitions caused business expansion by purchasing other companies or combining
two companies into one [136]. The representative news documents on this topic suggest that fashion companies seek to transform into
total lifestyle brands by integrating diverse areas such as cosmetics and food service [95,100,130].

For the cold topics, “[Topic 1] Real estate investment development™ had the highest topic subject share in 2016 and then declined
until 2020. Although the real estate business helped improve asset revenue through leasing [77,79,114], its popularity has been
decreasing because of the low economic growth rate and consumption stagnation [137]. The prevalence of the topic subject of “[Topic
14] Global fashion business vitalization™ continuously decreased from 2016 to 2020. The long-term economic slump has limited the
global fashion business’s acceleration, and news reports on this topic likely decreased as sales declined due to production slowdowns
and falling export prices [138]. For “[Topic 16] Entry into the Chinese fashion market,” the Korean domestic fashion companies tried
to expand their retailing networks by establishing stores [93], and entering the local online platforms [139]. However, this has led to
long-term side effects, with rising cases of unauthorized design theft and trademark infringement [140].

5. Discussion
5.1. Theoretical implications

The fashion industry trends over the last five years (2016-2020) largely consist of the following: (1) business management stra-
tegies to increase sales, (2) distribution of the retail structure, (3) the influence of CEOs, and (4) merchandise planning and marketing
activities, as stated previously (Table 3). This finding provides theoretical insights into how media news can shape the major issues in
fashion journalism by supporting the agenda-setting theory mainly discussed in communication studies [18,19]. The public perceives
the major issues through official news because they do not have access to every piece of information that happens in the fashion
industry [141,142]. Moreover, the Internet portals’ online news coverage has increased enormously due to their convenience and
usefulness [143,144]. The news agendas change the attitudes of information recipients [35], determining the level of public trust in the
company [18] and the direction of the business management [26, 45, 46]. The study findings support prior research that used LDA
topic modeling analysis with media report data [5, 52, 57, 58, 144]. It also confirmed that the importance of issues in the fashion
industry’s major agendas could be highlighted through media reports. Jung [145] observed the fashion industry’s major agendas
through the top ten fashion industry news articles. However, this study differs in that it excluded fashion design and style elements and
examined only the business and economic media news through big data analysis.

This study derived the hot topics of “[Topic 2] Brand collaboration,” “[Topic 5] Collection launch,” and “[Topic 7] Corporate
mergers and acquisitions,” and the cold topics of “[Topic 1] Real estate investment development,” “[Topic 14] Global fashion business
vitalization,” and “[Topic 16] Entry into the Chinese fashion market.” This implies that regularly confirming changes in the major
agendas is necessary since fashion industry trends mentioned in the media change over time. The results of this study support the claim
of [135] that collaboration through strategic alliances among companies is important for sales growth and can provide a theoretical
basis for fashion companies to start capsule collections [90]. Additionally, we discovered that fashion companies are growing into
lifestyle brands that incorporate various industries through mergers and acquisitions [94-96, 109]. Conversely, real estate investment
development diminished due to the long-term consumption slump [137], while the global businesses of fashion companies have
suffered from falling export prices and production slowdowns [138]. Furthermore, active investment in the Chinese market is grad-
ually declining due to trademark infringement lawsuits [140]. Previous researchers have noted the importance of periodically
observing changes in trends [146]. For example, Kim et al. [147] noted that analyzing fintech industry trends yearly is important for
identifying key technology trends. Son and Hwang [148] claimed that trend changes should be observed regularly because mathe-
matics education changes with social conditions. Park and Lee [149] analyzed text from fashion trend information sites through social
networks from 2004 to 2013 and demonstrated that fashion styles and design elements change in 5-year cycles. Hence, this study
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contributes to developing the existing literature by confirming that the fashion industry’s agendas are subject to change over time.
5.2. Managerial implications

The following practical implications can be drawn based on the results of this study. The changes in topics and trends in fashion
industry news derived in this study will help corporate management make decisions for establishing and executing fashion business
strategies from multiple perspectives. For example, long-term business plans such as real estate investment development, sales
management, operating profit growth, mergers and acquisitions, and global expansion are management strategies related to operating
profit. Furthermore, domestic and overseas pop-up stores, digital platforms, and strengthening store sales are issues related to the
diversification of distribution structures. Simultaneously, changes in CEOs and policies reflect the CEO’s influence on management
decisions. Thus, we expect the systematic classification of fashion industry agendas derived in this study to assist corporate man-
agement in reviewing their current and future business promotion methods and procedures.

Government employees who are responsible for deciding local business policies can refer to this study’s results to distribute the
budgets for supporting the fashion industry sector. To enhance the competitiveness of the fashion industry, the Seoul Metropolitan
Government, Ministry of Trade, Industry and Energy, and Ministry of Culture, Sports and Tourism Ministry of Culture, Sports and
Tourism hold discussions with experts and collect opinions in the field to devise support policies [150]. As media news reports major
issues and facts from society and the overall economy [151], the findings of this study can provide important insights into under-
standing the current state of the fashion industry. The government’s fashion industry budget for 2021 included funds for fashion
cultural events, developing global fashion brands, constructing big data, developing premium materials, and supporting local content
labs [150]. If government employees recognize “Digital innovation” and “Increase of online retail platforms,” topics derived from this
study, as new fashion industry trends, it will help promote new policies to vitalize the fashion business.

Furthermore, companies will be able to undertake strategic product collaborations for developing new product lines by referring to
the subjects of “Brand collaboration” and “Collection launch,” which this study identified as hot topics. By cooperating with various
sectors, fashion companies can develop various products, build a differentiated brand image, and enhance their intangible value.
Similarly, companies can launch capsule collections that immediately reflect the latest trends to satisfy consumers. Meanwhile, the hot
topic of “Corporate mergers and acquisitions” serves as a reminder to business managers of the necessity for business diversification
and the importance of new business engines. For instance, our finding that fashion companies are recently expanding into business
areas such as beauty, content, and food service through aggressive mergers and acquisitions can provide a basis for promoting new
brand businesses focused on sales performance.

5.3. Limitations and future research directions

This study has limitations in understanding the megatrends. Our study checked the five time points of the topic’s yearly trend [152]
to focus on the mainstream trend changes [146]. However, more significant topics could be generated depending on the time frame
and using trend analysis methods [153]. For example, future research should consider the macroscopic social changes that have
occurred place in the last decade and expand the analysis period from the 1990s when mass media for the Korean fashion industry
became active [12]. Additionally, we selected LDA topic modeling and time series regression analysis because only a few prior studies
have used big data analysis to examine the trend changes in South Korea’s fashion industry news. In future research, combining
BERT-based modeling will be a helpful approach to enhance the quality of topic classification.

Another limitation of this study concerns the COVID-19 pandemic’s temporary shocks on the fashion industry from 2020 onward.
Although this study used statistical indicators for each topic to examine the yearly changes in trends, future research may test the
impulse response effect to investigate the fashion industry news in reaction to a shock as a temporary social phenomenon.

Finally, this study used an LDA algorithm that probabilistically calculates the distribution of words with latent information in news
documents to explore the semantic relationships between topics. Although LDA topic modeling is the most popular technique for
analyzing news content [53,154] criticized its incapability to provide topic correlation. Therefore, the hierarchical LDA technique can
be utilized to reflect correlations between topics in future research.

6. Conclusion

Drawing on the agenda-setting theory [18,35,37], the present study’s findings demonstrate that media news influences the fashion
industry’s main agenda in South Korea, highlighting prevalent trends, such as sales strategy, retail diversification, CEO influence, and
fashion merchandising and marketing over the past five years. This study’s significance lies in identifying the possibility of whether
media news can become a major issue in the fashion industry, consistent with prior research [5,41,44,47,57]. In addition, this study
revealed that statistically increasing topics were “Brand collaboration,” “Collection launch,” and “Corporate M&A,” whereas
decreasing topics were “Real estate investment and development,” “Global business expansion,” and “Chinese fashion market entry.”
Therefore, regularly monitoring changes in fashion industry agendas is essential due to the constantly changing media trends. This
study highlights the significance of online news topics in shaping fashion industry trends and will be beneficial for government
agencies in determining the allocation and distribution of budgets to support fashion businesses.
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