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A Text Mining Approach to the Comparative Analysis of the
Blockchain Issues : South Korea and the United States”®
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B Abstract &

Blockchain technology, which enables transparent transactions among individuals without central control, opens up
diverse business possibilities. It is also expected that blockchain will have a ripple effect on the entire area of society
including finance, manufacturing, distribution, and the public sector. Previous studies related to the blockchain also
deals with its functional features and application to industrial and public fields. In the new technology such as
blockchain, it is necessary to know what social perception is in order to create technological development environment,
but there is a lack of research on it. Therefore, this study aims to find out the implications for industrial and policy
direction by analyzing issues related to the blockchain in South Korea and the US through text mining. From these
two countries, we collected text data related to blockchain in online communities and internet articles. Then, we did
co-occurrence analysis and topic modeling on them respectively. As a result of this study, we have found common
points and differences in keywords and topics extracted from social media in the two countries. Based on them, we
can offer helpful suggestions for building a sound blockchain ecosystem, and directions for future research.

Keyword : Blockchain, Text Mining, Topic Modeling, South Korea, the United States, Industry,
Policy
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& WAshs &F4olth(DigitalDaily, 2018).
| &7H(ICO) & /NEE E5AY
I

ol 2 Wigel WE AAe FAG 43
=R
=

2.2.2 m)=re] B5AQl B4

H= AWAE= A4x NEE ZHRE S =71
218 42H4" U.S. National Plan for Open Govern-
ment)ol] EEZAQ] 7|8k B A A~ES W A[S}]
20191 d71A] A a3t oA o™, F54(General Ser—
vices Administration) & Zg& A]2elo] EZ7¢]
o] 284 A% Fo]tYoo and Kim, 2018). 3}
HEEF(2016. 6), ol2|ZU5(2017. 3), Vv
(2017. )&= EFAQ 4 715 2 A WA &
28 AGAY ESAA AE WAshHs HeE
SHAZAL, Dol 52017, 1) 4 AR B
of EZA0le] AHg-S 3839 tHYoo and Kim,
2018). o|AF W= FHEFAH EEAL o

& A FH% @A AAHA BEE A Y
A W FRRe WE ol FAHT 9t 4

AR A §4S 9 AF R&D TR
7 FAIRE, 2hd g St v SRR
Department of Homeland Security)<} oy
Department of Energy)s &47|9% 4la}
AEE F3l EFAQL ok 1471 Ao 378%F
(2F 409 )& APt vl=r ek c(National
Science Foundation) 3+ thehso] =aah= 13
A Al 4007 Fej(oF 439 )E A st
Yoo and Kim, 2018).
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<Table 1> ==AQ13 #dH 7|& A5+
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2015)9F E=A91S 7|& 7&E53 vuste] 1 &
AE oAt = d7(Saito and Yamada, 2016)
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{Table 1> Previous Studies Related to Blockchain
Main Theme Author Contents
Xu et al. Support for design and evaluation of software architecture by comparing
(2017) and classifying blockchain technology and blockchain—hased systems
Neuven A blockchain study as a financial instrument that is expected to play a
Considerat " (501}]6) potentially important role in the sustainable development of the global
nsideration o economy
blockchain - - — -
technology Saito and Yamada | Understanding of the probabilistic nature of blockchain technology by
(2016) comparing the differences between blockchain and existing technologies
Kiviat Improving understanding of blockchain technology, exploring its potential
2015) value and applicability, and providing policymakers with implications for
regulation of it
Wang ot al Discussions on models that can use blockchain technology to identify the
(2%17) ’ authenticity of human resource information and support effective decision

making

Dai and Vasarhelyi

Discussions on real-time, verifiable, transparent accounting and insurance

(2017) system implementation using blockchain
BIOSCO}EE?E ;fjed Oh and Lee Proposing alternatives to prevent false transactions by applying
. (2017) blockchain technology to real estate market services
application
Azaria et al. Suggestion of a distributed record management system that processes
(2016) electronic medical records using blockchain technology

Yuan and Wang
(2016)

A study on the use of blockchain for intelligent transportation system
and the discussion of blockchain application to transportation
management system

T EEAQ e AAet S uFee AT AR AeNA 73} ks gtz gl

7t ek EEAIR] 7es E83to] AHAY AR

) (Wang et al., 2017), 28 2 34 #e)(Dai 3. odF vy

and Vasarhelyi, 2017), 9&7]15% #2](Azaria et

al,, 2016), &A1 2=5! #](Yuan and Wang, 2016) B oATE diolE #R3% AAY, sAEE @
T BEARlE 2A% EFAS AAstEE Ve o] #4 3 DA B9 2HygS 53 doly &
S84 A7 ek F, 71E AFelA = BEEAIQ A F Mo EA R <Figure 1>3 o] 18
7]%l oigh g g ggHete] FE o] FiL 9t HAth g2E #3173 #2423 KoALA(Korean
olo] B oo aAu|t]o] glo]EZ &85l Natural Language Apphcatlon )] el g%
EZAQle gk o]qrE Fofstazt ghrt Adn] ZAduto] 4 QxS } (Jeon, 2019).
Hol tao] Ao o2s Fféhe =72 AL KoALA9| HAE £4] 0111 Awiro] whol
8317 witel, 23U vhold& F3 AF AH| 3s 93l 7H‘?j}ﬂ°iitt] 244 Eloi dlole 4,
22 g Aol g vFe] AL dotshsd = AAe, &4 5 H2E wold o H AAS A4
wo] Hm Hlzyx Y Fdo e SgEt st} Egk A @ 7é°ﬂ/‘1 ASE vdg doly
(Kim et al, 2015). o2&t =3} n|=¢] E54) A 2 EA HHES A8 7 due FAol
Ql #A Y AE wlold AAE Hlal EAEe] £F ATt
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Data Collection

* Web Crawling
- Clien

« Using API
- Naver News
- Reddit
- News(CNN, NYTimes)

Data Pre-processing

* Gathering data by source
+ Extracting texts and separating into sentences
* POS tagging

+ Named Entity Recognization
» Lemmatization

« Stop-word removal

Data Analysis

« Co-occurrence Analysis
LDA Topic Modeling

Interpretation

» Comparison of text mining
results and issue identification

{Figure 1) Research Procedure
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(Table 2> Descriptive Statistics

. Results
Country Source Period
element volume total
] Posts 5117
Clien 2018. 01. 07~2018. 03. 07
South Korea Comments 63,099 69,075
Naver News 2018. 02. 14~2018. 03. 15 Articles 859
Posts 503
Reddit 2018, 01. 07~2018. 03. 07
The US Comments 48 425 58,775
News API 2018, 02. 12~2018. 03. 16 Articles 9,347
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<Table 3> =3} w|=9] <l _‘:Eéoﬂ
EBEAAH A FA NETF e do] 49 3
Ne e datol. d%ﬂr 1] =0l A W*}E}ﬂ]
Al vehd dejs 7
FLA(bitcoin)’, ‘Az transactlon)’, “E Y& (platform)’

/N¥(development)” 5ot} o]& F3 HIEZS]

>k

% (technology)’, ‘H|E

I 2 s A ESAR] T)sel A%
EYE AN Ui =97t SEstA o] FoX| 1
AT ALE #AA3 4 9t

St mlsre] 2]l "igc’ﬂﬁ ‘Eizﬂ 3} EA
=4 NErt vy vre do]58 HH abo] o]
EAgL. ghre] - ‘U]EH’, ‘IR AE
‘AT ol UEh} EEAQLS] B 7, P
742, A 8 T =97t Qe Aoe= FAH
u]=12] 7= 3F9l9l % ‘currency’, ‘cryptocurrency’,

‘money’, ‘token’, ‘coin’ 52| ©o]7} e} ES5A)91
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(Table 3) Co-occurred Words with 'Blockchain’ in the Online Forums of South Korea and the US

South Korea The US South Korea The US
No | Co-occurred Word | No | Co-occurred Word | No | Co-occurred Word | No | Co-occurred Word
1 EE5AQ 1 blockchain 16 A H] 2= 16 network
2 7l& 2 technology 17 UEHZ 17 application
3 o+ 3} 3 tech 18 =9 18 system
4 ZYE 4 use 19 Sha 19 database
5 591 5 crypto 20 Ll 20 cryptocurrency
6 ! 6 development 21 A% 21 problem
7 HE 2] 7 world 22 AHE 22 idea
8 A3 8 bitcoin 23 B3 23 chain
9 A2 9 transaction 24 ] 2 24 money
10 gg 10 company 25 IZAE 25 adoption
11 712 11 project 26 ks 26 token
12 714 12 platform 27 T2} 27 block
13 SRR 13 value 28 %k 28 currency
14 7133k 14 space 29 A 29 industry
15 ks 15 business 30 i 30 coin

{Table 4) Co-occurred Words with 'Blockchain in the News Articles of South Korea and the US

South Korea The US South Korea The US

No | Co-occurred Word | No | Co-occurred Word | No | Co-occurred Word | No | Co-occurred Word

1 EEA49 1 blockchain 16 a8 16 market

2 7 2 technology 17 = 17 network

3 Ze$- 3 cryptocurrency 18 Ak 18 firm

4 7k 4 company 19 A= 19 number

5 71dsl 7 5 platform 20 3 20 space

6 ] 6 startup 21 ok 3}y 21 system

7 A 7 use 22 48 22 trading

8 o 8 world 23 A 23 potential

9 A 9 industry 24 A& 24 solution

10 A 10 bitcoin 25 A5 25 protocol

11 714 11 tech 26 s 26 security

12 Hot 12 development 27 AR 27 knowledge

13 e 13 business 28 A5 28 energy

14 32 14 ledger 29 =718 29 investment

15 =7+ 15 intelligence 30 A 30 healthcare
718k 71959 ICO #4 =2y &gt s}y st Aot} kol A= HEFRIT 2 9tE
ol gt et 21e Aow weld, sl TPl 2 Agale] s 4971 o e 4

gii ]U% E‘E]—O —’ ‘7HH]_1, ‘)\ v, ‘/‘]'Ot‘]]y, ;710‘:_117

12 9 1l 1 A I A A el A9 R RS 7GR 050 A9

<Table 4>% =17} v=r9] 72~ 7|A b A ‘B5& FRlekE 719 2 AR 2ol tigh =97t gl 3
AN FA Z ?‘4_3& T7F B oo 0E o7 gt} nj= =3 ‘technology’, ‘cryptocur-
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rency’, ‘platform’, ‘company’, ‘startup’, ‘industry’ 5> 3o 280l ¥ By mde AyE 4
ol glol Ueh} BEAIQ 714 B9E 3o A B Aoz, o B s, msl, A
¥ #eE 7)ot ~ELEY ) digh 47} ghaol I Sol 4TE & F Aok EFAQ U= &
Ao WALy & a3 vx BF ESA QY AN7F xS ¢zsEd HEIJS AHsH] 9
A EE R L doE2 EEAU Y 3 wreoiRa, sy #alol dmstd 1AM
Hz2Y 2o #gk 8-S g itk TolAd e v EZAQ =9 A Jdzsds)
G ARHE Aoz FHHE
42 |LDA Ex zdlzl Zn} st A, tsstd £, Geste AE
E9e 09, dEanE el Aden na B4
42.1 g3} vlore] il E7 vl B4 Azt 9D AdsiA dsstHE AEshs Aol digk =<7}t
g3 vEe] ekl XHS dideR EEA AE Aoz FAHEL ‘Gssty A EYdAe
i} pER B wdPe SAT A% 210wl Al FEE vETels 2o dheshs
de] Edg £EW 4 ggion, 7 BAolA 22 Alss %ol dd £ Ik Ao waly
H gols AR FAE MAFST. <Table BEAR T, ‘BEAI HoMY ‘BEEAIQ EYE
(Table 5 Results of Topic Modeling of Online Forum in South Korea
Topic(Subject) Keywords Overall Meaning
Topic 1 ots sl 71w, T} vEFC A, 74, A, A%, | Discussions on government regulating
(Cryptocurrency | =7k ICO, 8}, AR, A, Ay, Z2AE 5391, M4 | transactions of cryptocurrency like Bitcoin,
Regulation) TR ARE A A, 28 whose prices have risen in the short term
Topic 2 Vs, A, 2, AUk, A, AR, 71E G5 . P :
(Cryptocurrency | &2, ¥}, A, 7v4, A7, s, 1A, = DISCUSSIO? of trading 1nhva1ue (price)
Transation) HIEFQI ICO, w3F, W& Alg 3]AL &3} In a CIyptoctifrency exchange
Topic 3 Ay Bzl B2, 3190, HESR] 7H AR Al A
(Cryptocurrency | YAIg, Z7}, ]z, -Zr’il A UES A, 7|4, o3,
Investment) ws} gssh, A, A, Ve d4l Discussion of mining and investing in
Topic 4 74?4] 9, Ak, &), AF 714, &s3sld, Ape | cryptocurrency as the concept of asset
(Cryptocurrency | B3}, 28 H]E‘ﬂi BAL F48 Au s 29
Mining) ERE, AL, Zi?‘r‘%‘ o, 84, AA|, dx
. HEFQL oy, AlOIE, FQl, 453y, 7& . . .
Topic 5 sl = a ‘n ~_ e | Discussion of ICOs that issue tokens or
(ICO) Qgﬂﬁﬁog’qga%ﬁ]%\fg %ﬂiﬂg;ﬂ 71]?1% 7rs, coins to finance blockchain business
Topic 6 3t vl E=Cl Ak, dlolE], =7} AMg A3ZE A, | Discussion on whether cryptocurrency

(Concept of Currency)

o, AR A 7]'\ AE FA, A A" A8

conforms to the concept of money

Topic 7 doan, A%, oo A, 3, 29 A% B
(Blockch(;ri)rllc Finance) | -1 & A, 7, A8, A}} I TX} g, @, 8,
ulg, A, o], FAX
- Ab, Ale Zeholsl 291 ok ofm]Y AlE]
Topie 8 oAl Alen wak, =k Aul s, 8, e, R,
(Blockchain Security) WA B Aok, A, f2 24, 19
B, Azd, 519, V)%, A A, =5, JESS,

Topic 9
(Blockchain Platform)

7]% Eaﬂ; /\}Q— Oé‘g Hl—/ﬂ 4 ‘:q: Okiﬂ'-‘jﬂ,
ICO, H]#LQJ 719t2, /\]— x}g} Htﬂ—y fE

Topic 10
(Blockchain
Technology)

el 7%, A A, an;n/q B3 olgs, £,
HE9)2, 1CO, 14kaa, w5 EﬁlOl N, *}ﬁ
ug, ZRAE Al Zejolyl BEAQ), BEYs), A%
iHé’-y ] 2~

Discussion of concept, type (private,
public) and security of blockchain
technology

Discussions on how to use blockchain as
the platform and how to apply it to the
financial sector
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BEARQ 7 BN BH, EE5AQ V)& og = AoR FAdnh md YR vES A
Mda FR(Edtolnl, HEE]) B HAH 2 e 3 4E EAARE 9 9 HSee =
5730 tigh =of, TAFoE SEH= kel of A% 543 EEAQ Vsl nA Ay o
gk =29k T okl AEA171= el Higtk = BAA Gl thgh =27t Sl Aow dddEnh
7t e Aow wd ‘S o] A EgelA Gost Aw BEFolME dustH e 3 T
T st} shae] Adel FgteleAlel tEt = QA HIEFQS AFshed =v A7) oduxe &
o], ICO" EFelM = ES 52 391S Bl & H, AIZE =2 5o Hlel] B3k =97t Sle A
AR =Y 29 AFY AlaE sk IC0 o) o7 Holy ‘gdssty Fx Aoty A, o
gk =27} gl Ao Bl sty 7hA EReA = dastHe] Fa 5 A
<Table 6>& m=9] 22}¢l ¥ By ndgy o spge] @k gk stH|e] ZhAlo] tig =27t
AIE e Aol ‘EEAQ FAE, ‘EEA e Aow FAEN usty 54 EdA
A ZRAE SEAQ B4 EEA BA B T ARANE 7L dsstEE At HE
IS BY, EFARS 8% F9F 75 % 9 S e Aok AA Al AR Qe oltew

2] HjzY 2o A gshe ZRZAE A =97t 9l of tigk =7}k = Aew Hltk

Table 6> Results of Topic Modeling of Online Forum in the United States
Topic(Subject) Keywords Overall Meaning
Topic 1 platform, project, value, network, company,

(Blockchain Platform)

information, business, system, development, internet,
technology, app, protocol, currency

Discussion of constructing platforms
with blockchain and projects that

Topic 2
(Blockchain Project)

project, development, company, platform, world,
technology, business, computer, system, science,
product, service, data, advantage, database

apply to multiple businesses

Discussion of blockchain technology

Topic 3
(Blockchain Property)

ledger, idea, value, system, money, time, currency,
network, exchange, coin, record, platform, company,
adoption, infrastructure, proof

for mutual transaction and verification
through distributed ledger network
configuration

Topic 4
(Blockchain Economy)

crypto, market, time, technology, team, government,
space, money, adoption, country, exchange, industry,
economy, world, value, growth

Discussion of industrial and economic
impact of blockchain technology

technology, company, token, solution, world, use,

Discussions on ICO to raise funds for

’1‘8818)5 application, chain, database, idea, work, project, value, | the blockchain business through token
contract, coin issuance
Topic 6 bitcoin, energy, mining, electricity, hardware, Discussions on the cost of electrical

(Cryptocurrency Mining)

efficiency, decentralization, time, price, problem,
control, demand, cost

energy and equipment, time, and

Topic 7
(Cryptocurrency Value)

market, price, money, cryptocurrency, cap, value,
order, product, marketplace, business, person, world,
account, bank

effort involved in mining bitcoin

Discussions on the value of
cryptocurrency

money, market, scam, price, technology, giveaway,

Discussions on the elements of the
investment and trading process of the

Topic 8 currency, coin, investment, share, cryptocurrency
(Cryptocurrency Investment) thread
Topic 9 transaction, state, time, wallet, fork, team, block, value,

(Cryptocurrency Transaction)

support, account, snapshot, address, part, base, bitcoin,
fee, channel

cryptocurrency

Discussions on hitcoin that trades

Topic 10
(Cryptocurrency Property)

wallet node, time, key, ethereum, block, address,
project, bitcoin, contract, storage, message, post, team,
version

cryptocurrency with an electronic
wallet or ethereum that can be used
when signing a contract




54 Saeah Shon - Byeong-Jin Jeon - Hee-Woong Kim
(Table 7> Results of Topic Modeling of New Articles in the South Korea
Topic(Subject) Keywords Overall Meaning
Topic 1 ' 7]'*0@@], Adla, A5, 71, A3, S4, 771, BA, | Discussions on the government’s
(Cryptocurrency Regulation)| 841, 2Al, A%, A8 4, A, 93, H9 regulation of transactions on the surge
Topic 2 N EZQ, 7, 7M3EkH|, <A, Tk, ok, Aeiz, | of cryptocurrency prices and the risk
(Cryptocurrency Security) | &4, 5], Kot of its exchange’s hacking
Topic 3 dlolE], ASA, 28, U, v EFS] 7Held, f1,
(Blockchain Authentication) | AF-8-#F, Z5FE, 7191, 39, I%5
Topic 4 A, 71, A4, A, 84, 714, B, 1A,
(Blockchain Industry) | AH]Z, 3= =9 Discussions on the characteristics of
Topic 5 7%, 1sl, Ak, SR, F8, 4, &3, Q15| blockehain technology and various.
(Blockchain Utilization) | A%, &9, 24, 23], 7y fields and industries that can utilize it
Topic 6 Q?’ ﬁi}, 7&% %jaz‘%’ﬁr% Hl, AR, AL In particular, discussions on whether
(Blockchain Technology) | 9], ==, &%, wH], ¥E3 it is applicable for user authentication
Topic 7 o, 9, 71, AR, =, S8, FE9-5, /1, | or remittance in the financial sector
(Blockchain Finance) f Aol &, &3}
Topic 8 w2, A, 2, 5, 89, 43, dik vESR, 83,
(Blockchain Policy) A, 23], 733

(Table 8 Results of Topic Modeling of New Articles in

the United States

Topic(Subject)

Keywords

Overall Meaning

Topic 1
(Blockchain Economy)

trading, crypto, bank, cryptocurrency, exchange,
estate, program, technology, investor, industry,
ecosystem, partner, startup, web, economy

Topic 2
(Blockchain Reliability)

security, technology, industry, solution, funding,
partnership, company, transparent, world, startup,
trust, cryptocurrency, analysis

Discussions on the property of
blockchain technology to establish a
mutual trust network to enable

Topic 3
(Blockchain Utilization)

platform, payment, cryptocurrency, management,
game, supply, finance, healthcare, world, technology,
banking, cash, investment

transparent transactions

Discussions on various industrial

Topic 4
(Blockchain Investment)

technology, venture, investment, fund, value,
cryptocurrency, capital, use, founder, economy,
intelligence, world, potential, industry

applications of blockchain and its value
for investment

Discussions on revolutionary views of

Topic 5
(Blockchain Revolution)

launch, technology, software, app, enterprise, protocol,
revolution, disruption, industry, world,
cryptocurrency, transformation

blockchain based economic systems
and their changes

Topic 6 project, system, technology, power, share, identity,
(Blockchain Technology) | secure, space, reality, opportunity, record, network
Topic 7 startup, coin, cryptocurrency, wallet, platform, loyalty,| Discussion of blockchain start-ups
(ICO) initiative, process, tax, credit, industry financing with coin issuance
Topic 8 bitcoin, market, value, cryptocurrency, price, stock,| Discussions on the value of

(Cryptocurrency Value)

company, time, report, firm, currency

cryptocurrency as an asset

4.2.2 3F=3t w|=e] s 714 B mdlle] Ay FAE AAst
vl 4 A EY mdE
Gt v=e] pa 7AE iR B nd <
g5 7 43 7] 819 E¥S =Y ¥ s &
Ao, 7 EFdA FE2E dojs FHLE A Bl M=

9tk <Table 7>& dhato] 72~ 7]

A3E ek 2oz, M7t

% 8}¥ (cryptocurrency) & talsto] AR&H AL
b ok este HeF, hestH gt

A a3} 22 ke st wet
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A kEstA o] 7HE 5l mE 7718 9 stk k= 69,0757, W= 58775712 HlelE
A AR A #E =97t e ez dvky £ H2E vlo|y 7HE &85t AAHEY & F
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Blockchain Finance Blockchain Project
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= Blockchain Platform [ Blockchain Platform
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