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ABSTRACT

The purpose of this study is to propose AET (Augmented and Extended Topics), a novel method of
synthesizing both LDA and BERTopic results, and to analyze the recently published LIS articles as an
experimental approach. To achieve the purpose of this study, 55.442 abstracts from 85 LIS journals within
the WoS database, which spans from January 2001 to October 2021, were analyzed. AET first constructs
a WORD2VEC-based cosine similarity matrix between LDA and BERTopic results, extracts AT (Augmented
Topics) by repeating the matrix reordering and segmentation procedures as long as their semantic relations
are still valid, and finally determines ET (Extended Topics) by removing any LDA related residual subtopics
from the matrix and ordering the rest of them by 7, (BERTopic topic size rank, Inverse cosine similarity
rank). AET, by comparing with the baseline LDA result, shows that AT has effectively concretized the
original LDA topic model and ET has discovered new meaningful topics that LDA didn't. When it comes
to the qualitative performance evaluation, AT performs better than LDA while ET shows similar performances
except in a few cases.
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NI, HAZA I APHERFe] 7hseh HIA =
gt Rdolty BERTY] AFA S Tojsel &
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Evaluation
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/ LDA vs AET Analysis
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4.3 MIetEl ZL/ETEL(AET)S| 71
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1] A Az o Step 35-H Step 500 slg
She T o ® Thaat o] 20K 4 Utk A
A, HZ2] LDA ERYS QAT 5= 9=
stoldEHE EE3 F olE ARS-s}Y]
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4.3.1 LDA 9543

A Ao LDA EYREE Akl Z
stolmae|E & AAst7] S8, /N st
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perplexity score® FEHTE sk A4 AlE
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coherence score”}t =55 perplexity score”}
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Aol AT L, 20190 o7l £, 2020).
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students, academic, information behavior
T8 203 privacy, disclosure, privacy concerns, concerns, personal, information privacy, personal
information, protection, users, self disclosure
T9 392 innovation, firm, firms, knowledge, ict, investments, growth, smes, open innovation, productivity

12) BERTopicolAl A% EYHS -1

o] ’¢A (outlier) & 9IPIStEE B3 Aol A FAIeHA



LDA® BERTopice o433 Edrd e S5 33 7|y A+ 115
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0 | LDAbow TO community, medium, article, communication, people, analysis, group, practice, way, work
1 | BERTH T327 | 0654504 group, group members, group work, students, collaborative, isp model, assignment, behaviour, assignments,
g 6545 isp
2 | BERTft T152 0.61139 cops, cop, communities practice, communities, practice, police, knowledge, community, members, sharing
3 | BERTH T352 | 0600508 journals, network, journals structural, editorial, interlocking, ebi, structural influence, network analysis,
. communication journals, communication
4 | BERTH T341 | 0586517 students, online assessment, radar, assessment, tasks, information tools, academic search tasks, online, search,
i university students
5 | BERTH T292 05804 evidence, evidence based, based practice, ebp, evidence based practice, ebl, practice, information practice,
b : . librarians, critical appraisal
6 | BERTH T285 | 0580263 chpr, community, translation, researcher, participatory research cbpr, research cbpr, participatory research,
’ : - . participatory, based participatory research, language
7 BERTSt T4 0570772 information systems, systems, research, discipline, theory, information, field, critical, paper, information systems
’ research
8 | BERTH T298 | 0564369 ecrs, scholarly, pubpeer, scholarly communication, communication, researchers ecrs, career researchers ecrs,
: ethics trust, trust, early career researchers
9 | BERTft T218 | 0563018 | focus groups, focus, groups, focus group, group, face, participants, qualitative, saturation, interaction
10 | BERTE T58 | 0554346 community, communities, virtual, online, knowledge, virtual communities, members, online communities, virtual
b e community, knowledge sharing
11 | BERTS T180 | 0539734 information, visual, information behaviour, work, information activities, practice, behaviour, information work,
R activities, information science
12 | BERTH T90 0529095 support, social support, online, online health, health communities, online health communities, health, communities,
’ emotional, ohcs
13 | BERTS T287 052621 job, job search, recruitment, social media, hiring, linkedin, networking, social media screening, media screening,
’ facebook
14 | BERTS T246 | 0515807 selection recent scholarly, continued eugene sheehy, semiannual series, editions standard works, eugene sheehy,
: roundup new, roundup new editions, balanced comprehensive brief, scholarly general, article follows pattern
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0 | LDAbow T1 journal, article, citation, publication, author, field, science, analysis, impact, researcher
1 BERTft T13 0.719976 | journal, journals, impact factor, jif, impact, factor, journal impact, citation, citations, journal impact factor
2 | BERTft T172 | 0.705201 | psychology, journals, articles, psychiatric, publications, cited, published, papers, negative results, psychiatry
3 | BERTft T111 | 0.677806 recommendation, papers, citation, scientific, text, task, reviewers, based, text spans, researchers
4 | BERTft T262 0.65009 submission, journal, editorial, delay, journals, manuscripts, manuscript, acceptance, submitted, online posting
5 | BERTft T63 0.648781 journals, english, international, chinese, language, publishing, journal, publication, internationality, editorial
6 BERTIt T27 0.645352 qualitative, qualitative research, research, researchers, qualitative health, health research, qualitative researchers,
D039 health, researcher, article
7 | BERTft T210 | 0.619613 citation, citations, papers, articles, distributions, indicator, impact, mean, publications, indicators
8 | BERTIt T14 | 0619093 | clustering, topic, clusters, cluster, topics, citation, analysis, scientific, science, keywords
9 BERTft T70 0.616198 countries, china, science, papers, usa, water, research, publications, publication, output
10 | BERTft T173 | 0.604137 dissertations, theses, citations, students, bibliographies, cited, citation, doctoral, thesis, dissertation
11 | BERTIt T176 | 0.602928 | author, credit, authorship, harmonic, coauthors, authors, counting, attribution, authorship attribution, index
12 | BERTS T137 | 0575879 disambiguation, author, names, author disambiguation, orcid, author names, clustering, authors, bibliographic,
’ identifiers
13 | BERTS T370 | 0573835 peirce, disciplinarity, knowledge constraints, sciences, bourdieu, science, peirce classification, reputational work,
i relativist sociology science, relativist sociology
14 | BERTH T78 0566076 mobility, scientists, usage statistics, scientific, researchers, productivity, statistics, international, universities,

research
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0 | LDAbow T2 health, patient, woman, care, intervention, risk, participant, child, treatment, disease
1 | BERTIt T25 | 0.759875 | cancer, risk, screening, cancer information, health, patients, genetic, patient, breast, information
9 | BERTHt T206 | 0732265 ;irilzi?r‘izs, self management, type diabetes, tldm, self, care, patients, diabetes care, patient, shared decision
3 BERTft T2 0.727966 care, caregivers, illness, life, family, experiences, cancer, chronic, living, women
4 | BERTIt T18 | 0.712432 | ehr, hie, health, healthcare, care, electronic health, physicians, ehrs, adoption, patient
5 BERTft T30 0.676112 mental, mental health, depression, women, mental illness, illness, care, health, recovery, mothers
6 | BERTft T306 | 0.668908 hit, healthcare, health, health research, care, health care, rcm, sociotechnical, ista, contingencies
7 | BERTt T338 | 0.652699 | th, tuberculosis, treatment, tuberculosis th, adherence, malaria, diagnosis, symptoms, stigma, care
8 | BERTIt T134 | 0.628065 portal, patient, patients, patient portal, portal use, patient portals, care, telemedicine, portals, intervention
9 | BERTft T199 | 0.606976 | mhealth, mobile health, health, mobile, healthcare, sms, mch, maternal, midwives, mch information
10 | BERTIt T44 | 0602786 | covid 19, covid, 19, pandemic, disease, surveillance, outbreak, public health, health, ebola
11 | BERTt T50 0.591128 health literacy, literacy, health, numeracy, low health, patients, low health literacy, low, skills, adults
12 | BERTft T112 | 0.585876 vaccine, hpv, vaccination, hpv vaccine, cervical, parents, vaccines, cervical cancer, immunization, cancer
13 | BERTIt T45 | 0527527 | hiv, aids, hiv aids, sexual, sex, stigma, men, prevention, living hiv, condom
14 | BERTit T128 | 0.519483 survivors, violence, trauma, ipv, abuse, women, ptsd, intimate, intimate partner, victims
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0 | LDAbow T3 user, factor, effect, behavior, model, use, consumer, finding, trust, intention
1 BERT{t T35 0.645424 trust, shopping, commerce, online, consumers, purchase, consumer, perceived, website, intention
9 | BERTH T47 | 0592984 acceptance, tam, technology acceptance, technology, intention, adoption, model, use, perceived, acceptance
’ model
3 | BERTH T87 | 0587196 recommendation, recommender, collaborative filtering, recommender systems, filtering, items, recommendations,
: S preferences, users, user
4 BERTft T74 0.550969 price, pricing, product, market, prices, consumers, software, consumer, optimal, products
5 | BERTH T254 | 0543804 ras, personalization, ra, recommendation, web personalization, consumers, recommendation agents, product,
: trade, personalized
6 | BERTHt T161 053015 ;15;25;‘, adoption, organizational, user satisfaction, assimilation, leadership, satisfaction, delone mclean, delone,
7 | BERTS T280 | 053007 resistance, user resistance, user, work routines, habits, resistance behaviors, implementation, resistance
- information, routines, acceptance resistance
8 | BERTft T188 | 0.526359 | gamification, gamified, games, game, engagement, gamification elements, elements, hegs, citizen science, hedonic
9 | BERTft T320 | 0.519808 internet use, ties, internet, adolescents, social, online communication, online, relationships, sns, social relationships
10 | BERTH T228 | 0517064 zgstrsn customer, switching, subscribers, satisfaction, mobile, customer satisfaction, service, customers, switching
1 | BERTH T331 | 0513857 | < self efficacy, efficacy, computer self, computer self efficacy, computer, self, anxiety, self efficacy cse,
efficacy cse
12 | BERTH T125 | 0497165 impact, impacts, societal, research, impact assessment, societal impact, research impact, assessment, impact
" T research, evaluation
13 | BERTH T212 | 0495273 _credibﬂlty. credibility assessment, cues, ratings, advice, web, web credibility, decision aid, user ratings, credibility
judgments
14 | BERTit T4 0.490141 reviews, product, review, online reviews, helpfulness, online, consumers, ratings, review helpfulness, products
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0 | LDAbow T4 user, web, search, content, document, review, database, website, finding, source
1 BERTft T32 0.745192 web, usability, links, websites, link, sites, site, pages, website, web sites
2 | BERT# T302 071401 ecm, portal, enterprise gogt.ent. enterprise content mqnggement. content management, enterprise, portals,
management, portal definition document, portal definition
3 | BERTft T202 | 0.692352 | web, web tools, web technologies, web applications, libraries, tools, applications, technologies, use web, librarians
4 | BERTft T168 | 0.671954 | opac, opacs, library, catalogue, online public access, access, online public, portal, catalog, portals
5 | BERTH T283 | 0666128 cms, content management, content, site, management cms, content management cms, web, management,
web2py, database driven
6 BERT{t T51 0.658076 search, task, relevance, tasks, searching, retrieval, user, information retrieval, ir, searchers
7 | BERTft T186 | 0.65483 urls, web, web citations, citations, url, references, url citations, cited, articles, web resources
8 | BERTft T160 | 0647796 | linked data, linked, 1d, semantic web, vocabularies, data, semantic, rdf, metadata, web
9 | BERTft T195 | 0.645776 discovery, usability, interfaces, search, interface, searching, catalog, discovery layers, box, library
10 | BERTH T179 | 0.635526 collaboratwe. cis, gollaboratlve mformaynon. search, information seeking, collaborative information seeking,
sensemaking, seeking, collaborative search, tasks
11 | BERTIt T86 | 0.626913 | wikipedia, wikis, wiki, editing, contributors, quality, content, articles, knowledge, wikipedia articles
12 | BERTH T236 | 0607626 pim, per;onal information, personal, fqlders, pim reference, pim reference management, reference management,
information management, personal information management, files
13 | BERTft T185 | 0.605776 | advertising, ad, sponsored, advertisers, sponsored search, search, keywords, click, revenue, keyword
14 | BERTft T130 | 0.604795 | ontology, ontologies, semantic, semantic web, domain, matching, web, knowledge, skos, core ontology
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0 | LDAbow T5 library, student, librarian, service, resource, university, learning, collection, education, program
1 | BERTSt T301 | 0788776 libraries, agadermc programs, academic, faculty staff, academic libraries, research libraries, universities, university
research libraries, collections, staff
2 BERT{t T73 (761466 | children, young, reading, public libraries, public, public library, library, libraries, school, literacy
3 | BERTft T122 | 0.723099 | student, library, student success, students, retention, graduate, academic, gpa, success, undergraduate
4 | BERTSt T304 | 0717676 }lesrr:rlgg analytics, analytics, learning, student, privacy, ethical, attention engineering, student data, education,
5 | BERTH T42 0717028 ﬁgizﬁs, library, public, public library, public libraries, public sphere, sphere, librarians, librarianship, digital
6 BERTft T3 0.716387 | health, health sciences, librarians, medical, library, sciences, skills, libraries, health information, students
7 BERTIt T1 0.706193 | information literacy, literacy, il, students, instruction, information, skills, learning, librarians, teaching
8 | BERTEt T279 | 0.694268 | school, library, school libraries, libraries, shanghai library, china, chinese, shanghai, librarians, unima
9 | BERTSt T314 | 0677466 gr;loncsger students, transfer, students, transfer student, student, instruction, library, il instruction, campus, transfer
10 | BERTH T20 0,659107 learning, g:scl. collaborative, students, collaborative learning, group, learners, teachers, computer supported,
collaboration
1 | BERTH T201 | 0651881 | ° textbook, open educational, affordability, course, textbooks, open educational resources, educational resources,
course materials, open
12 | BERTH To7 | 0649238 collection, coHchpns, collection development, special collections, circulation, library, libraries, weeding, collection
management, print
13 | BERT{t T100 | 0.646415 | space, library, spaces, noise, library space, wayfinding, learning, place, physical, libraries
14 | BERTS T300 064206 distance, distance education, distance learning, education, distance learners, library, learners, distance students,

services distance, librarians
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0 | LDAbow T6 knowledge, organization, business, performance, firm, innovation, relationship, finding, capability, company
1 BERTt T9 0.736342 innovation, firm, firms, knowledge, ict, investments, growth, smes, open innovation, productivity
o | BERTH T271 0705966 absorptive capacity, innovation, absorptive, ambidexterity, acap, capacity, firm, capability, knowledge, collaborative
’ innovation
3 BERTt T107 0671128 alignment, strategic alignment, strategic, business, business alignment, strategy, business strategy, alignment business,
’ performance, firm
4 BERTf T162 0.663331 agility, organizational agility, capabilities, capability, organizational, dynamic, dynamic capabilities, flexibility, firm,
T business
. - crm, customer, crm systems, customer relationship, relationship management, customer relationship management,
5 BERTHt T233 0647524 relationship management crm, management crm, crm software, scrm
6 | BERTH T147 0.64207 clo, cios, business, leadership, strategic, hospitals, organizations, executives, society information management, reporting
: structure
7 | BERT T367 0.607185 innovations, public libraries, libraries, strategic planning, innovation, strategic, planning, vision, strategic plans,
: & innovation research libraries
s | BERTH T324 0.606446 ekr, knowledge, knowledge reuse, reuse, knowledge repositories, knowledge seeking, ekr usage, electronic knowledge,
. knowledge contribution, ekrs
9 BERTft T138 0.589026 transfer, knowledge transfer, knowledge, subsidiaries, subsidiary, multinational, mncs, firms, mnc, mnes
km, knowledge, knowledge management, management, organizational, culture, management km, knowledge
-
10 BERTHt T5 0.580796 management km, organizations, knowledge creation
11 | BERTH T169 0548596 brand, brand community, community, brand communities, brand loyalty, loyalty, engagement, online brand, customer,
- virtual brand
12 | BERTH T183 0546509 entrepreneurship, entrepreneurial, entrepreneurs, business, public libraries, business librarians, libraries, public, spin,
: small business
13 | BERTft T142 0.541777 turnover, job, job satisfaction, satisfaction, career, turnover intention, professionals, personnel, commitment, intention
- bi, business intelligence, intelligence, analytics, business, ba, bi systems, business analytics, business intelligence
14 | BERTIt T113 | 0.525986 bi. intelligence bi
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0 | LDAbow T7 method, model, approach, network, algorithm, classification, analysis, performance, feature, technique
1 BERTft TO 0.687117 spatial, land, urban, gis, data, geographic, map, algorithm, model, method
- classification, text, categorization, text classification, text categorization, documents, feature, classifier, feature selection,
2 BERT{t T96 0.625532 label
3 BERTft T55 0.612546 | phenotype, clinical, patients, predictive, ehr, prediction, algorithms, data, objective, models
4 BERTEt T170 0559514 efficiency, dea, envelopment, data envelopment analysis, envelopment analysis, data envelopment, technical efficiency,
’ productivity, heis, telecommunications
5 BERTft T354 0544216 taxonomy, taxonomies, thesauri, taxonomy development, organizational taxonomy, classification schemes, classification
* o - schemes thesauri, schemes thesauri, domain thesauri, navigation
6 BERTt T174 0.52618 mining, data mining, itemsets, data, rules, association rules, sensitive, frequent, text mining, algorithm
7 | BERTft T190 0.516886 compression, inverted, compressed, file, inverted file, double array, space, tree, algorithm, huffman
8 BERTft T59 0.509885 sentiment, sentiment analysis, polarity, opinion, lexicon, sentiment classification, classification, aspect, reviews, words
9 | BERTH T325 0502277 distribution, gamma, gamma distribution, obsolescence, citation, diachronous, gamma distribution parameters,
: parameters, distribution parameters, papers
10 | BERTIt T339 0.50194 features, prediction, citation, feature space, papers, feature, citations, ppi model, external features, scholarly paper
11 | BERT# T155 0497134 pls, formative, measurement, constructs, formative measurement, construct, formative constructs, formatively,
o B covariance, covariance based
12 | BERTft T355 0.496942 data quality, dq, ehr, ehr data, data quality assessment, data, quality, completeness, quality assessment, dq dimensions
13 | BERTIt T263 0.495765 spam, detection, spammers, spam detection, features, dbn, ewa, feature, classification, emotion
14 | BERTH T165 0.493805 conceptual, modeling, conceptual modeling, conceptual models, grammars, domain, models, schemas, conceptual

schemas, diagrams
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0 | LDAbow T8 system, process, technology, development, approach, model, framework, design, implementation, theory
1 | BERTH T120 0,685 dss, dsr, design, design science, decision, design science research, science research, decision support, design theory,
support systems
9 | BERT# T159 0681816 workﬂ_ow, process, business process, business, workflow management, process modeling, business processes,
modeling, process management, processes
3 | BERTSH T200 | 0650525 itsgk;rﬁggy, ntlgsggitg)lrrllovate. inv, technology adoption, task technology fit, adoption, technology fit, task technology,
4 | BERTH T362 0644634 design, artefact, design science, grounded design, ethnomethodology, social impacts, tailorable, artifacts, vsd
framework, ethnography
5 BERTft T88 0.644541 agile, software, software development, development, project, teams, spi, agile methods, team, agile development
6 | BERTIt T208 0.629056 evaluation, policy, innovation, innovation policy, additionality, tax incentives, firms, grants, program, evaluations
7 | BERTH T322 0611493 npd, prodgct development, product, cpe, product development npd, development npd, new product development,
collaboration, supplier, new product
s | BERTH T2I5 0.60442 requlremen_ts, analygts. ellcltatlog. requlreme;r}ts ehc1tat10n, rfequlremeqts determination, systems development,
determination, requirements engineering, misinformation, misinformation effect
9 | BERTH T351 0596471 soa, soa 1mplementat}onv soa governance, service, service orlentgd. oriented architecture soa, architecture soa,
service oriented architecture, oriented architecture, shared services
10 | BERTS T267 0576156 plannipg. sisp, planning sisp, information systems planning, systems planning, strategic, fsc, strategic information,
planning process, strategy
11 | BERTH T282 0573447 bpm, bpr, business process, maturity, maturity models, business, business process management, process, process
management bpm, management bpm
12 | BERT# T61 0552778 erp, 1mplementgtlon. erp 1‘mplementatlon, erp syst_ems. enterprise, resource planning, enterprise resource, enterprise
resource planning, planning erp, resource planning erp
13 | BERTft T141 0.540901 standards, standardization, standard, china, standardisation, technology, firms, td, competition, scdma
14 | BERTIt T68 0.536401 project, projects, control, risk, project management, project managers, escalation, project risk, management, managers
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0 | LDAbow T9 service, government, policy, market, country, access, cost, technology, internet, network
1 BERT#t T12 0756698 broadband. telecommunications, competition, regulatory, policy, investment, regulation, market, access,
infrastructure
2 BERTft T6 0.700607 government, citizens, public, social media, governments, citizen, government services, media, services, service
3 | BERTH T272 0674755 public. _pubhc libraries, internet access, access, internet, libraries, public access, public library, public internet,
public internet access
4 BERTIt T71 0.643335 mobile, market, operators, price, prices, diffusion, telecommunications, competition, handset, roaming
5 BERTft T19 0.623192 mobile, banking, adoption, perceived, intention, mobile banking, payment, brand, internet banking, satisfaction
6 BERT}t T81 0621178 ;i%rﬁcdata, open, ogd, open government, government, data, government data, open government data, portals,
7 BERTIt T22 0.614824 | security, information security, compliance, employees, isp, security policies, security policy, policies, threat, behavior
8 BERTSt T102 0,608186 blockQ}am, blf)cl\{c'h_am tec_}*glqlogy bitcoin, supply, technology, blockchain based, chain, supply chain, smart
contracts, blockchain applications
9 | BERTft T116 0.604782 divide, digital divide, digital, countries, ict, inequality, internet, digital development, access, economic
ict, ict4d, development, information communication, ict development, information communication technology,
10 | BERT# T67 0601789 rural, communication technology, development ictdd, icts
11 | BERTt T38 0.601618 network, networks, nodes, neutrality, social networks, social, node, net neutrality, content, diffusion
12 | BERTft T175 0597341 internet, history, sociological, arpanet, section, computers, technologies, computing, sociology, internet research
13 | BERTS T288 0592022 electronic resource, trqubleshootmg. libguides, electronic, er, electronic resources, resource, staff, access problems,
resource troubleshooting
14 | BERTft T326 0.584431 cloud, access control, security, encrypted, encryption, deduplication, scheme, secure, key derivation, access
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ETO BERTft T209 | snomed, icd, loinc, codes, icd 10, ct, snomed ct, cm, icd 10 cm, 10 cm 27 AWM EEAA (ICD)
ETI BERTft T8 privacy, disclosure, privacy concerns, concerns, personal, information A

privacy, personal information, protection, users, self disclosure e
ET2 BERTt T99 lgbtq, transgender, lesbian, gay. queer, Igbt, sexual, gender, lesbian gay. | 4 2%a) 2L

bisexual oS S
ET3 BERT# T5 patent, patents, technological, technology, patent citation, patenting, =3

citations, citation, patent citations, uspto B
ET4 BERTH T16 outsourcing, client, vendor, ito, offshore, contract, sourcing, offshoring, IT o}924

contracts, bpo

sleeping, sbs, beauties, sleeping beauties, delayed recognition, delayed, AR vjde] 2
AT -

ET5 BERTt T216 sb, awakening, beauty, sleeping beauty

ET6 BERT$t T17 g(rjl:i medication, alerts, prescribing, alert, errors, cpoe, drugs, prescription, CREAFAL FA AAAN
ET7 BERTt T197 nobel, laureates, prize, nobel laureates, nobel prize, physics, papers, award, WAL A AL A BN BA

winners, literary

ETS BERTS T163 prison, prison libraries, prisoners, homeless, correctional, prison library, | — A A B
incarcerated, libraries, inmates, incarceration

ETY BERTH T23 ink, ggging: iron, cellulose, paper, conservation, treatment, samples, FESE
deacidification, degradation




