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T5 o= Hileld 7IHE AHgste] 4
E AHSAY, ARE FEIIEE ATV &2
3] X33l Ak Eren et al (20202 9 # <l
COVID-199] #AH #3t £3o] 543] 5718
of we} COVID-193 #HHH AT HolE<l
CORDI19 HlolE MEE 7HA 1 = =< o
FoE mAlYY 7IHE Aeste] grES F
A FAZE 7oz =88 wjF3te Al
slste WS AAEAT COVID-19 #- 8

< A&H oz FAgtehs 22 w4l
Y dagFo s #Aste] uloj# 2~ gt b
< o & &43ta, A5} fd £5E )
°

e F9do|1 Al2S X8 WHE Awst

d
RAEZ 7}&3sle HE f8) AHEE 4 A
3 3K Alimadai et al., 2020). Ahamed et al.
(2020)& 10,8637 ZES AFESte] HH
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Per-document Topics
topic proportions [
Fegee Observed Topic
Dirichlet Per-word word hyperparameter
parameter topic assignment
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(Figure 1) LDA Model (Blei et al,, 2003)

2.1. LDAEXY CI2I2y| &4, Latent Dirichlet
Allocation)

B3 mdy 7] 3l LDA(Latent Dirichlet
Allocation, Z#] tlg]&d &) ke &4
oA AR FAE 2, == FA o Bt
gE BEXE 747 #AE AWste 4EEH
£y Eé‘% IH o] thBlei et al. 2003).

LDA 29 Q4%+ <Figure 1>9] UERARATH
o714 Ke AA EY 45, DE A4 BA9]

< A do] A o] 5 oJm|gith LDA &
g QA9 B, = kHA EFS FA= [AF
EX ] vl WE ot} dMA EAE A=
B3] HFHER 6 o kA EZS 745}
TEA e s HEHQl B 7F Fo1d W, B
H tho] 3o gk &E 28-S A8 gh(Blei
et al., 2003).

LDAE ©o-FA-EA & oA = AlFH &
Atal golstar, T3 9 TojolA i oo
5 3= ©o ded 2l F sl
Word2vece AH&-8te] Hoh Z2#Q] 4 &8
HH -8 Ak THWang et al., 2016). Heo and
Yang(2021)-2 DBpiaoﬂ/ﬂ AR 19(c0Vid 19y
£ 719 ER HAste F 543709 =ES i

rlr

oz B mdy 7PH<l LDASH A4 +4
< 53 COVID-19 & A7 =52 AA
g AE o3t BY, AlEE B 9 B
T FAE FAEIAT

B Ao A= COVID-199F #EE o] A5
I e FAE AR Y ZA S
SHLDA) dare]F= AHEst] 24 W A4
st @Ol E e E A A FAE A6t
o] EA9 Ygo] ojdl EFL HHEA st
ATt

2.2. Word2vec

2 AT E COVID—1937Jr HAE AT
7H 41,062 9] AT =g R EY B
a8 71§ 3l LDA ¢1E|Ee AHE3e]
AT FA S B2813, Word2vee YL ES A
3t A3 71 =9 FAEE dolE oSt
ATk Word2vee BR 9] 2= <Figure 2>3 2+
o] 4H¥F WE] oy Jjo| TolE Agsha,
sh)e] wole} nlwsl= W< Continuous
Bag-Of-Words(CBOW) E.@ 3} Q125 WEjo) 3}
o] Tol & ARE-stal, = ohE woj e} Hlus)
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st 5SS tEshe FAES FE A
2254 71%o|tHKwon, 2020). t-SNE(t-5EX
352 duld, t-distributed Stochastic Neighbor
Embedding)> 533kl 2k o] w2 Ho|HE 2
AR Sasks WHOR, F2 Ay 54
< 7k dolHE #4357 fs ARgET
(Anwar et al., 2020:Buljan and Nordqvist, 2020).
t-SNE ¢a12]52 7|0 7FA 2 JE d|o]E 9]
8% F2E FASHAA ko] &2 oy
oAl ztdo] B tlolHE wjBEHE HAE &
& 71zl HiolElE E45t=t AMSEE W
o|THMaaten et al., 2008). X} =4 WS A
TANA 2L T2Y
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EEHYY B9 UAoR Holie FolF
I, LSNE ST FE At RAE BAE
st 280l @A e AL Aas

24. 71 A79 = AT9 AEY
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AL oz FAE =&, =25 vfFst

of AlZ+8}(Eren et al., 2020)3FA44}, COVID 19
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and Gustafsson, 2020). 10,863712] 2&& A&
st AFAE AAZTE Al A FA A4S

S A7 (Ahamed et al., 2020)3}44, LDAS} 7+
A 78S AMESHY COVID-19 B A+ =
o] BAA F&F, A& o5t B, A3F e gl
A T AFFAE S A7 AP
th 7129 A= tEFe] A4 HAE g s
ATFstAY, B4 & Fofths ATate] ke
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Al gshs BEE A AEA] Ztvhe SIS
7HA AL ot
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‘treatment’ & X33 e &
st B4 FAN tig =S &
= WHoE Y= B A
Bl A EE Kaggleoll COVID-19 Ao
7] 918l 8 AT 1FF Wotdo] FH
] °]E]] CORD-19 H©JE] A E(COVID-1
Research Dataset, ©]3F CORD-19)DE &-83}%
T}. CORD-19 Hlo|H M E&= COVID-199} ##
sto] A7 78 SEAEEA wF A5V
golex k. 2021 10¥  FA7HA,
COVID-19%} #HAH 3h& &=1-°] 500,000 ©]
A AEFHAT o] T AE(full-text) S 7FA L A
St =1 47,1102 533t dolH EH
< B3l F 41,0299 =S AT
H =79 258 o go|ie o] 83}
A doly E4(EDA, Explore Data
Analysis) & F3 =¥ COVID-19 ¥ =3

2 BASGT, BRI AT F 39 107)

o] Ad-g FRIFHATh 41,0620 =S o
o2 HxEoA 7ZY BHQ3 EAE AA
sk, Z=Fd e w4e DGR EFEE
(Tokenization) 9= X &, Z 9u7} §le

©Hoj(Stop-words) & A A3, AF TojE Z7]

1) Data source: https://www.kaggle.com/allen-institute-for-ai/CORD-19-research-challenge
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Step 1. Data Collection

= Data Source : Kaggle
 Dataset Description

- CORD-19; COVID-19 Open
Research Dataset

- CORD-19 is a resource of
over 500,000 scholarly articles,
including over 200,000 with
full text, about COVID-19,
SARS-CoV-2, and related
Koronaviruses.

¢ Data Extraction : paper_id,
title, abstract, publish_year,

Step 2-1. Data filtering &

Preprocessing

= Cleansing

= Tokenization

= Remove Stop-word

= Lemmatization

= 47,110 articles -> 41,062 articles

]
v

Step 2-2. EDA

(Exploratory Data Analysis)

—_— ;

= Number of publications per year

related to COVID-19 research
Top 10 journals most actively
conductiong COVID-19 research

y ]

v

source, journal, url

' Step 2-3. LDA & Word2vec

v . keyword similarity

A total of 47,110
articles were

colleted
— Count Vectorizer 8 TFIDF
" | Vectorizer
Ai2 SCSET §f O 22w = Topic Madeling based LDA

Keyword similarity using Word2ve

—

Step 3-1. Specific Articles
Extraction

* Keyword: vaccine & drug
* Vaccine: 4,555 articles
= treatment 5791 articles

Step 4. PCA Dimensionality
reduction & Visualization

¥

Step 3-2. LDA & Word2vec

= Visualization of t-SNE through
PCA dimensionality reduction

* Count Vectorizer & TFIDF
Vectorizer

* KNN

* Topic Modeling based
LDA{Latent Dirichlet
Allocation)

(Figure 3) Research Process

2?13 Lemmatization 52 BB A3} 2 S
T3t t). CountVetorizer2} TFIDF-Vectorizer
Y25 o] &st H2EQ] Hi HES Wt
¥, LDA €ig]E<S &85t dA COVID-19
I g P Qe AT FAE ==3
%Atk Shon et al., (2020)2 COVID-199} ## =
A7 98t 2AL dF ZEAE, A AFllA
ek, A gA F A s 9% A7 S
st okl s B AFoA = AT AR
‘vaccine’ ¥} ‘treatment’E 7| EE At t7F
o] oA EAst A} el 7|9 EE Yk
A T SFATE ‘vaccine’ ¥} ‘treatment’
=Ee F=31 ‘vaccine’ ¥}
45559, ‘treatment’ 2} FHEH
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AR e AT FAE F=38HL Word2vee
BS Agste] fAlOlE FE6H3IT LDA B
A7} Word2vec B@ 9] A2 FA19 LDA T4
Atol el #A, Word2vee &9 Atole] A= 3}
4 = o] O F2 AsS eIt it
(Wang et al., 2016). PCA 2} =4
9 24y 43 =AY EYS g4 o R §
314l t-SNE &3l %% A&t
AE FAE 7 =R OF
Z}3}5} 9 th(<Figure 3> #=).

m[o

3.2. Keyword Extraction Approach

o= d= 7IHE FE A

o By mdd, 0741, sz e g
E 4 AH(Vasta et al., 2021). ¥ AT oAM= 3}
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4.1. EDA(Explorer Data Analysis, EfA#%
HOIE 24M)
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(Figure 4) Number of Publications related
COVID-19 by year

<Figure 5>< COVID-19% #&ste] 7p4 &

1 AE JYskal A= A9 10719 s
g 2= Jepd Aot 19+ A8k o5t
9] AFE F=Z 33 PLos One®] 25.3%9°]

a1, AlA vto]e 28 A3 Virology”Z} 12.21%
2 2915 AR, o5t EoF A'2?l Emerge
Infect Dis7} 10.86%% 1 H& w231 Qith

virology
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2%

Emerg Infect Dis
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(Figure 5) Publication status of research
papers related to COVID-19 by academic
journal
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1

(Table 1) Top 30 Keyword Frequency of COVID-19 articles

No. Keyword

Frequency

No.

Keyword

Frequency No. Keyword Frequency

1 virus

53117

11

human

18406 21 rna 11642

infection

37931

12

case

14678 22 vaccine 11289

cell

32128

13

health

13648 23 covid 11279

E- N EVSEN I )

disease

30332

14

method

13109 24 control 10472

W

study

27304

15

respond

12865 25 abstract 10408

patient

25441

16

model

12583 26 10361

group

protein

25107

17

influenza

12529 27 coronavirus 10332

viral

23935

18

clinical

12365 28 sample 9645

O [0 | 2| D

respiratory

21497

19

gene

11984 29 pathogen 9638

10 result

19667

20

analysis

11984 30 infectious 9372

word

Virus

nfection

call

dseass

study

matient

protein
wiral

respiratory

result
human
case
health

method
responss
mizdel
nfluenza
dinical
gene
analysis

E count

10000

20000

0000

40000

RO000

(Figure 6) Top 30 Keyword Frequency of COVID-19 articles graph

o] FREE | &9 30709 TolE =<l

BlE W7skT, HolEle} BaE

==

BA Aol 2

Ag 7] 98l 71 Bol AMgEE 7ot
(Jelodar, H. et al., 2018). LDA 7|4t B mdlg)
S Ead B Byl E¥Y tho] Ry Z FE
Aoz Yehls FE ZYo|thBlei et al,
2003). ¥ AFoA= LDA 7|6 BEY mdE 7]
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(Table 2) LDA Topic modeling analysis results

) ic 02 . ) )
Topic 01 Topic 0 Topic 03 Topic 04 Topic 05
. ! (aerosol . .
( diagnostic test) o (rna virus) (pandemic) (healthcare)
transmission)
1 per air rna epidemic health
2 detection airway gene outbreak care
3 positive exposure replication spread healthcare
4 diagnostic aerosol translation global hospital
5 test ariborn genome pandemic medical
) ) Topic 08 ) )
Topic 06 Topic 07 P Topic 09 Topic 10
Co : (confirmed cases and o
(zoonotic disease) (pneumonia) (antiviral agent) (mutant)
deaths)
1 animal lung country antiviral hiv
2 disease pulmonary rate drug mutant
3 pathogen pneumonia number resistance mutation
4 zoonotic inflammation death antimicrobial protein
5 cause inflammatory infected agent amino
Topic 11 ) Topic 13 ) )
Topic 12 . Topic 14 Topic 15
(COVID-19 envelop . P (patient care and pie 1P )
. (interferon effect) . (vaccine) (protein interaction)
protein) clinical outcome)
1 protein ifn patient vaccine response
2 particle effect care antibody mechanism
3 microscopy induced clinical immune function
4 virion infected outcome antigen pathway
5 enveloped replication conclusion vaccination interaction
Topic 16 Topic 17 Topic 18 Topic 19 Topic 20
(respiratory syndrom)| (gene sequence) (treatment) (alpha coronavirus) (lamp extraction)
1 sars gene research pedv lamp
2 mers sequence article pig extraction
3 ibv genome treatment prrsv efficiency
4 respiratory genetic drug Tgev method
5 syndrome genotype vaccine rotavirus test
. . . . Topic 25
Topic 21 Topic 22 Topic 23 Topic 24 ) P :
(antibody) (analysis) (zika virus) (symptom) (children respiratory
v Y ymp infections)
1 protein analysis denv exacerbation respiratory
2 binding approach zika asthma influenza
3 peptide application flavivirus symptom child
4 receptor technique pregnancy result rev
5 protease technology pregnant effect detected
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WS ARg-3te] COVID-199F #HE A77} ofm
& FAE 7 A=A B4 <Table 2>
o] LDA &4 235 Yehd Zlos, Edo &
e A9 71 E 7o 2 B mE FAE
etk BEY 2ddy Axs H“%L o,
TAE 228 7I9Ee AR 12 71
£ gofste] BT W& MdAs|oF E‘}U}. o=
o}, Topic 01-> per(polymerase chain reaction, &
g G4 AurS), detection(HE), positive(F
A), diagnostic(ZE), test(AAhEH= 719 =E Hf
go g Xt HAKdiagnostic test) et EY W
S, Topic 14= vaccine(¥]2]), antibody(ZA),

1__
s
=
=

immune(H A A]), antigen(3- ) vaccination( &l

WP olE 71 =E AR ez i (vaccine)’

oleht E¥ Be AgsTt Be Yo
=59 25709 EF] EH9S MYt

o] &)

= 0

LDA 7§+ B9 mdlg) A3}, COVID-199 ¥+
st AFEHI Y= EFYELS Topic 012 T
71 AHdiagnostic test)’, Topic 02+ ‘olo]2& 3}
(aerosol transmission)’, Topic 03-2 ‘ma H}°]2] 2
(ra virus)’, Topic 04+ ‘3Tl % (pandemic)’, Topic
05= ‘@ 2A O(healthcare)’, Topic 062 <214

57+ (zoonotic disease)’, Topic 072 ¥
(pneumonia)’, Topic 082 ‘&Z1z} 9} ARg=}
“~(confirmed cases & death)’, Topic 09+ ‘&H}o]
2] 2-A|(antiviral agent)’, Topic 10> ‘EAHO]

(mutant)’, Topic 11 ‘93] T2 (envelope
protein)’, Topic 12+ ‘QIE|#& & interferon
effect)’, Topic 132 ‘&A} X5} YA 23

(patien care & clinical outcome)’, Topic 14+ %
2l(vaccine)’, Topic 155 ‘T2 245 2-8(protein
‘S87] SF(respiratory
2 F71 4 < (gene
X] S (treatment)’,

interaction)’, Topic 16
syndrom)’, Topic 172 ¢

sequence)’, Topic 182 ¢ Topic

164

195 ‘&3 FZyulo]e] X(alpha coronavirus)’,
Topic 20 ‘FHZ
212 & (antibody)’, Topic 22+
Topic 232 A7} HFo] 2 2 (zika virus)’, Topic 24
‘S (symptom)’, Topic 25+ ‘40F TF7] 7+
(children respiratory infections)’ &2 E=Z5
t}. COVID-1925E Hlojyr] 98] A A
Ab, AL A 3A AT, SRl ti'E Bkt
A7 A H I Utk AH S SIS = U
o AAE upelg Az AT S des
COVID-19 A &A| &2 ARE-317] f8f ol &2} uto]
e g x84, ¥ 719 X84, BY 114
A5A|, AF W AY npo]2 2(AIDS) A EA|
E 83l d7 % B UTHLee, 2020).

COVID-195 A &3t7] 213 A 547} §
oA Al &l AsAE Ndske
o] /\l:LfYL o Ao, =&

FZ(lamp extraction)’, Topic

- (analysis)’,

L
-
=
qdE
[e3]
AN

=

_1_
=
a1

o] X

=& MAE
PIEH0] 24

44. Aoz

COVID-19¢} ## ¥
4711085 tldo 2 B9 mdg 7]
TE29 BEYES 7HA a1, o)A 9] genism I
A 2] Word2vec EFe]H B E ©
o2 FH TolE o Z38h= Skip-
A g5t EFH tho] Ajol9 ‘rr/\P
ST} Wang et al.(2016)2 LDA7|¥F &
I} Word2vecS AgsHH LDAS FA4| ¢+
ole] #A ¥t olye}, Word2veco]
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abstract  dol

Live ant vaccine virus (M) Edmonston-Zagreb (EZ) strain was evalualed as a viral vector 1o express the ectodomains of
fusion protein of respiratory syncytial virus (RSV F) or glycoprotein 350 of Epstein-Barr virus (EBV gp350) as candidate vaccines for prophylaxis of RSV
and EBV. The glycoprotein gene was inserted at the 1(st) or the 3(rd) position of the measles virus genome and the recombinant viruses were generated.
Insertion of the foreign gene at the 3(rd) position had a minimal impact on viral lepﬂmllon in vitro. RSV F or EBV gp350 protein was secreted from infected

1 cells. In cotton rats, EZ-RSV F and EZ-EBV gp350 induced MV- and insert . In addition, both vaccines also induced insert  |ink

specific interferon gamma (IFN-y) T cell re EZ-RSVF p cotton rats from pulmonary of RSV A2 in
thesus macaques, although both EZ-RSV F and EZ-EBV gp350 induced MV specific neutralizing antibody responses, only RSV F specific antibody
response was detected. Thus, the immunogenicity of the foreign antigens delivered by measles vaccine virus is dependent on the nature of the insert and
the animal models used for vaccine evaluation.

The evaluation of the immunogenicity of Sabin strain based Paliovirus {sIPV) nec the use of wild strains in neutralization
assays to assess the potential cross-reactivity of antibodies. The live virus strains including wild and Sabin strains must be handled in level 3
blocontainment laboratories. To develop an alternative assay without the use of a live virus, we constructed Mahoney, MEF-1, and Saukett pseudoviricns by
incerting luciferase reporter genes into intact capsid proteins. Afterward, we developed a pseudovirus-based neutrali test (pNT) and evaluated for the

6 specificity and reproducibility. We tested serum samples from a clinical trial on sIPV vaccines by oNT and compared the resulls with those oblained from  link

2000 of 5791 papers

abstract  doi
Rapamycin and its derivatives are specific inhibitors of mammalian target of rapamycin (mTOR) kinase and, as a result, are wellestablished
and antit. agents. Additionally, this class of drug promotes gene delivery by facilitating lentiviral vector entry into cells,
revealing its potential to improve gene therapy efforts. However, the precise mechanism was unknown. Here, we report that mTOR inhibitor treatment
results in down-regulation of the IFN-induced transmembrane (IFITM) proteins, IFITM proteins, especially IFITM3, are potent inhibitors of virus-cell fusion
and are broadly active against a range of pathogenic viruses. We found that the effect of on is diminished upon
IFITM silencing or knockout in primary and transformed cells, and the extent of transduction enhancement depends on basal expression of IFITM proteins,
1 with a major contributicn fmm IFITM3. The effect of rapamy on IFITM3 i at the level of protein, but not mRNA, and is selective, as NaMN
many other proteins are i i ion of IFITM3 i er trafﬁcklng
ubigL sorting q for transport (ESCRT] Y., and Since IFITM proteins exhibit broad
antiviral activity, we show that mTOR ion also by another IFITM-sensitive virus, Influenza A virus, but not infection by Sendai virus,
which is IFITM-resistant. Our results identify the molecular basis by which mTOR inhibitors enhance virus entry into cells and reveal a previously
[ P ive feature of these clinically important drugs. In addition, this study uncovers a fi the mTOR
pathway and IFITM proteins at endolysosomal membranes. fusion | endosome | IFITM | interferon | virus
BACKGROUND AND OBJECTIVES: Describe the epidemiology and characteristics of Middle East respiratory syndrome coronavirus (MERS-Co\'), which
are essential for control and freatment. METHODS: We conducted a retrospective review of all cases of MERS-CoV reported in four cities of the Makkah
Region from March 1o June 2014, Exposure factors and comorbid conditions were analyzed using Epi Info, RESULTS Analysis of the 261 cases revealed
12 that the incidence peaked in mid-April 2014 and the fatality rate was 42%. Cough, fever, and shortness of breath were link
identified as significant risk factors for a diagnosis of MER-CoV infection. Healthcare workers (HCWs) are at a hu_gher risk of acquiring MERS-CoV than non. =
(Figure 7) Top 30 Keyword Frequency of COVID-19 articles graph
(Table 4) Topic modeling analysis results by research topic
Research Topic 01: vaccine
) ) Topic 03 Topic 04 Topic 05
Topic 01 Topic 02 : -
: ) . (recombinant dna (COVID-19 (neutralizing
(influenza) (respiratory disease) ) . L
vaccine) variants) antibodies)
1 influenza respiratory pedv gene antibody
2 pandemic rsv rbv genome antigen
3 avian pneumonia recombinant genotype immune
4 zivk asthma protection variants neutralizing
5 chikv disease response mutant adjuvant
Research Topic 02: treatment
Topic 01 Topic 02 Topic 03 Topic 04 Topic 05
(respiratory virus) (cancer) (drug) (patient symptom) (cytokine)
1 sars cancer drug patient antibody
2 mers lung clinical symptom response
3 rna neutrophil therapy outcome immune
4 binding tumor exacerbation care vaccine
5 fusion function cause pneumonia cytokine
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Abstract

A study on the classification of research topics
based on COVID-19 academic research using
Topic modeling

So-yeon Yoo* * Gyoo-gun Lim**

From January 2020 to October 2021, more than 500,000 academic studies related to COVID-19
(Coronavirus-2, a fatal respiratory syndrome) have been published. The rapid increase in the number of
papers related to COVID-19 is putting time and technical constraints on healthcare professionals and policy
makers to quickly find important research. Therefore, in this study, we propose a method of extracting
useful information from text data of extensive literature using LDA and Word2vec algorithm. Papers related
to keywords to be searched were extracted from papers related to COVID-19, and detailed topics were
identified. The data used the CORD-19 data set on Kaggle, a free academic resource prepared by major
research groups and the White House to respond to the COVID-19 pandemic, updated weekly. The research
methods are divided into two main categories. First, 41,062 articles were collected through data filtering
and pre-processing of the abstracts of 47,110 academic papers including full text. For this purpose, the
number of publications related to COVID-19 by year was analyzed through exploratory data analysis using
a Python program, and the top 10 journals under active research were identified. LDA and Word2vec
algorithm were used to derive research topics related to COVID-19, and after analyzing related words,
similarity was measured. Second, papers containing 'vaccine' and 'treatment' were extracted from among the
topics derived from all papers, and a total of 4,555 papers related to 'vaccine' and 5,971 papers related
to 'treatment' were extracted. did For each collected paper, detailed topics were analyzed using LDA and
Word2vec algorithms, and a clustering method through PCA dimension reduction was applied to visualize
groups of papers with similar themes using the t-SNE algorithm. A noteworthy point from the results of
this study is that the topics that were not derived from the topics derived for all papers being researched
in relation to COVID-19 (<Table 2>) were the topic modeling results for each research topic (<Table 4>)
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was found to be derived from For example, as a result of topic modeling for papers related to ‘vaccine’,
a new topic titled Topic 05 ‘neutralizing antibodies’ was extracted. A neutralizing antibody is an antibody
that protects cells from infection when a virus enters the body, and is said to play an important role in
the production of therapeutic agents and vaccine development. In addition, as a result of extracting topics
from papers related to ‘treatment’, a new topic called Topic 05 ‘cytokine’ was discovered. A cytokine
storm is when the immune cells of our body do not defend against attacks, but attack normal cells. Hidden
topics that could not be found for the entire thesis were classified according to keywords, and topic
modeling was performed to find detailed topics. In this study, we proposed a method of extracting topics
from a large amount of literature using the LDA algorithm and extracting similar words using the
Skip-gram method that predicts the similar words as the central word among the Word2vec models. The
combination of the LDA model and the Word2vec model tried to show better performance by identifying
the relationship between the document and the LDA subject and the relationship between the Word2vec
document. In addition, as a clustering method through PCA dimension reduction, a method for intuitively
classifying documents by using the t-SNE technique to classify documents with similar themes and forming
groups into a structured organization of documents was presented. In a situation where the efforts of many
researchers to overcome COVID-19 cannot keep up with the rapid publication of academic papers related
to COVID-19, it will reduce the precious time and effort of healthcare professionals and policy makers,
and rapidly gain new insights. We hope to help you get It is also expected to be used as basic data for

researchers to explore new research directions.

Key Words : COVID-19, Topic Modeling, LDA(Latent Dirichlet Allocation), Word2vec, Keyword Extraction
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