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Abstract

The emergence of ChatGPT, a conversational Al chatbot that has attracted attention recently, is accelerating digital
transformation in various fields. ChatGPT can be widely used for text generation, text summarization, translation,
content creation, and program code writing. There is an increasing demand for national R&D information service
equipped with ChatGPT functions in the science and technology field. In this study, text mining by PEST fields is
used in news articles to explore the analysis of macro-environmental changes and issue topics of ChatGPT, aiming to
derive potential application directions of ChatGPT in national R&D information service. The results of the PEST
analysis present various issues in the use and regulation of ChatGPT, its impact on education, the growing
semiconductor industry, and the competition in the development of chatbot services. The significance of this study is
that it suggests the future directions for the development of the national R&D information service based on the
identified impact and issue topic of ChatGPT through news data analysis.
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Corp. Trend Courtry

MS announced plans to invest about
$10 billion in OpenAl in 2023. In March,

MS it launched a senvice with ChatGPT on USA
the Bing search engine.
c Google has secured LaMDA technology USA

and is commercializing Bard.

Meta announced Make-A-Video, a
Meta | feature that generates a video based | USA
on a given phrase.

Launched in March, Emie Bot wil be
Baidu | released as a stand-done application and | CHN
then integrated with existing search engines.

The the Large Language Model (LLM)
Naver | HyperClova’, developed in May 2021, | KOR
will be used in major services.

KoGPT, a Korean-specific large
language model, has been released.
Kakao is developing LLM in the field
of digital healthcare.

KOR

In May 2022, SKT launched the
SKT | world's first Korean GPT-3 | KOR
commercialization service “A..

“Mi:dm” is expected to be unveiled and
KT | commercialized in 2023. It will focus on | KOR

industry-specific Al assistant services.
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Service name
- Chatbot (ND)

- Integrated search

- R&D information summarization
- Qutstanding R&D results

- Policy and technology trends

- National R&D laws & guidelines
- Global R&D information search
- View R&D by issues

- R&D created by users

Vil
Improvements

( - Speech recognition Q&A

- Research proposal generation

- Technology trend report generation
@ - Speech recognition information retrieval
- Sentence-level information retrieval
- Comparison and analysis of search information
- Automatic translation
- Automated program coding support
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Table 3. ChatGPT news keyword frequency by PEST field

Rank | Political Economic Social | Technological
1 parliament |semiconducior| education model
2 response growth student Google
3 support demand support search
4 | assessment| expansion school application
5 |strengthening| increase change Microsoft
6 expert stock price policy question
7 change rise field use
8 | innovation support program platform
9 question product | assessment user
10 meeting | assessment | innovation answer
11 interest Microsoft | question support
12 science revenue interest expert
13 opinion Samsung expert | competition
14 criticism model application | language
15 strategy NVIDIA class image
16 glection | competition |strengthening|  work
17 | statement strategy case contents
18 |communication|  Google capability | assessment
19 work interest talent innovation
20 |collaboration| impact | opportunity | start-up

* Excluding common top 20 keywords from all news
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Table 4. Results of ChatGPT political news topic analysis

Political (273 cases, 3%)

A BT 2AM A}

Topic Topic name / keyword C(%)
1 Business use and
Proposals for laws and regulations 108

information,  utilization, conversation, question, | (39%)
work, generation, regulation, chatbot, impact, bill

T2 Policies for digital innovation strength

62
parliament, company, digital, innovation, field, | (239

education, competency, system, market, reform
Political party and

T3 o .

politician campaign tools %
glection, criticism, party congress, political party, (24%)
communication, service, Utilization, competition,
youth, promise
T4 | Q&A on global diplomacy and security 9

diplomacy, global, collaboration, threat, security, (14%)
war, missile, solution, response, peace
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Table 5. Results of ChatGPT economic news topic analysis

Economic (2,666 cases, 29%)

Topic Topic name / keyword C(%)
1 Policy for dgital transfomration strengthening
and industrial conmpetitiveness 374

industry, support, utilization, compary, strategy, | (14%)
innovation, policy, digital, competition, development

0 Application in
customer service platforms 547

service, company, market, platform, generation, | (21%)
data, solution, customer, model, application

™ Global companies’ investment in
general Al development 474

company, person, OpenAl, generation, investment, | (18%)
Google, Microsoft, information, start-up, Utilization

T4 \ Growth of the semiconductor industry 602

semioconductor, demand, company, market, memory, (23%)
Samsung Hectronics, product, data, SKhynix, GPU

5 Benefiting companies and

stock market trends

e 669
stock price, investment, company, stock market, (25%)
semiconductor,  revenue,  growth,  finance,

expectation, impact
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Table 6. Results of ChatGPT social news topic analysis
Social (1,150 cases, 13%)

Topic Topic name / keyword C(%)
R Medical expertise Q&A and
assessment 171

person, question, answer, conversation, OpenAl, | (15%)
chatbot, information, doctor, exam, writing
™ Positive and negative impacts of
utilization in education 395
education, student, utilization, school, leaming, | (34%)
class, teacher, field, understanding, change
T3 Utilization of
digital administrative services 314

utilization, support, education, service, industry, work, | (27%)
information, digital, administration, strengthening
T4 Demographic crises and

industrial changes 161
policy, population, industry, environment, guide, | (14%)
system, change, innovation, crisis, competition
5 Changes in the cultural sector

and labor market 109
opportunity, global, culture, utilization, jobs, | (9%)
company, market, explanation, industry, change
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Table 7. Results of ChatGPT science & technical news
topic analysis

Technological (5,073 cases, 55%)
Topic Topic name / keyword C(%)
T Policy for digital transformation 750
utilization,_ indust_ry, digital, support, exp_ert, Senvice, (15%)
oompany, innovation, policy, Ministry of Sdence & ICT
T2 \ Competition of Al chatbot services 1 195
Google,‘ Miorospﬂ, OpenAI, search, chatbot, (2’2%)
generation, petition, Bard, investment
3 Information. security and
data protection regulations 648
information, regulation, generation, OpenAl, data, | (13%)
risk, protection, restriction, leakage, security
T4 Improving natural_language
understanding 905
person, capehility, leaming, question, data, information, | (18%)
conversation, understanding, generation, alternative
5 Adoption of ChatGPT servioes
by platform companies 1,024
senvice, company, generation, data, application, | (20%)
learing, model, platform, chatbot, user
T6 \ Industry impact of ChatGPT
; . 619
mquet, mvestment, service, platform, data, cloud, (12%)
digital, semiconductor, infrastructure, metaverse
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Issue Topic

« [T1] Business Use and Proposals for Laws and Regulation

= [T2] Policies for Digital Innovation Strength

« [T3] Political Party and Politician Campaign Tools

« [T4] Q&A on Global Diplomacy and Security

X Ieoniod

* [T1] Policy for Digital Transformation Strengthening and Industrial Competitiveness ¢

« [T2] Application in Customer Service Platforms

« [T3] Global Companies’ Investment in General Al Development

« [T4] Growth of the Semiconductor Industry

Ak AR f2 EAIS} wwe] A=gd-&E4
e T &HA FAES oA, FYARTE
FASE A FEAua FHo)A A
I AR} ANIHRE 234 AES YA
BES sty I7IR&DAEAHIZE o] &8k
=20 g SEY AR AR hol=kel ol
Fasith. a8a AGPTAA Adkd ARE A

Az2 &837] fEH EAH BUE FFs,
AEY| AR el g YEAHZY] FHE AX
T2 3= A shio) desit
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‘ Application Insights ‘

Providing Guidelines for the Use of ChatGPT

= Developing of Specialized Chatbot Question
Guidelines for Science and Technology(S&T)

= Requiring Attribution of Sources for
Chatbot-Generated Content

£==a] Achieving Economic Benefits through the
- Use of Open Large Language Models(LLMs)

* Preparing Plans to Minimize Maintenance

« [T5] Benefiting Companies and Stock Market Trends

P# sIWou0o3

| « [T1] Medical Expertise Q&A and Assessment

« [T2] Positive and negative impacts of utilization in education

v

3_ = [T3] Utilization of Digital Administrative Services

= + [T4] Demographic Crises and Industrial Changes

| « [T5] Changes in the Cultural Sector and Labor Market

> | « [T1] Policy for Digital Transformation

E | = [T2] Competition of Al Chatbot Services

E- | = [T3] Information Security and Data Protection Regulations
g | * [T4] Improving Natural Language Understanding

E | + [T5] Adoption of ChatGPT Services by Platform Companies
|

= [T6] Industry Impact of ChatGPT

* Common topics are highlighted in the same color.

a2 5. MGPT

Costs of ChatGPT Technology Adoption

Optimizing Operations with Internal
Infrastructure Resources

= Establishing a platform culture of producing
and sharing reliable S&T information

Providing Customized Education of
S&T ChatGPT Utilization

= Establishing the Verification Process for
Generated Content

Developing Specialized Lightweight LLMs
for the S&T Filed

Strengthening Data Quality Management
and Security Technology

Providing Diversify Chatbot Functions and
Applications

A 0l% ET 2 M2 AAMH

Fig. 5. ChatGPT news issue topics and application insights
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