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In parallel with the development of information and communication technologies (ICT) in North Korea, there has been a growing
academic interest in the topic. This study attempts to identify the local research trends related to ICT in North Korea and suggest
directions for future research. This study adopts a topic modeling approach and analyzes a total of 160 academic papers and 1,292
news articles. The topic modeling analysis showed that the major topics of academic papers were “ICT infrastructure”, “ICT
services”, “Cyberattack”, “inflow of foreign/external information within North Korea”, while those of domestic news articles were
“ICT exchange and cooperation between South and North”, “Cyberattack”, “ICT R&D”, “Establishment of the Pyongyang University
of Science and Technology”. “Cyberattack™ turned out to be a common topic in academic papers and news articles. Academic papers
tend to focus more on the service-related topics but news articles were geared more toward the technical topics. More in-depth topics

and content such as the political situations and differences between two Koreas were found in academic papers.
MOI0] : S0t FREL, 56t 0|58, 58 ICT, 5ot Fa), 4 ndd

Keyword : NK Information & Communication, NK Mobile Communication, NK ICT, NK Informatization, Topic Modeling

http://dx.doi.org/10.9728/dcs.2022.23.9.1833 Received 08 August 2022; Revised 06 September 2022
This is an Open Access article distributed under Accepted 14 September 2022
@ the terms of the Creative Commons Attribution

S Non-CommercialLicense(http://creativecommons *Corresponding Author; Youngmi Kim
.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the Tel: 0 0000 OOOCO

original work is properly cited. .
E-mail: hiddentree99@naver.com

Copyright (©) 2022 The Digital Contents Society 1833 http://www.dcs.or.kr  pISSN: 1598-2009  elSSN: 2287-738X


https://crossmark.crossref.org/dialog/?doi=10.9728/dcs.2022.23.9.1833&domain=http://journal.dcs.or.kr/&uri_scheme=http:&cm_version=v1.5

C|X ™ 2El X &t5[=&X|(J. DCS) Vol. 23, No. 9, pp. 1833-1846, Sep. 2022

1-1 A8

L~

AEFA Ak oigk Seke] A4S 1980t HE Al
Ao ® HRlth HEke o] 19851 g el 71737849
TS A o] 1989 uUEAlE AEAIS F
e 2ATAFAAEE FstITH 1], o] 3ol &gk
QRIsle] A107] A1} Fejoll A AR LS Ty
57 A& FA ke 24401 Ve FAAAS
Welar ojul Ry ARG FeAol ue AxEUTH
1992del  FA/NIAIE(UNDP;  United  Nations
Development Program)®] Ao & FQ TA|9} HUA| 71
FAClE SR AR W] AlFgaL, 2002 H3F Hx
o] o]FFAl AMHARI ‘FHol H7EASAHNEAT&T;
Northeast Asia Telephone and Telecommunication)ell
oJaf FAA o4l AH|27F EYPEATE 2004 &
o FHALILRE Q1% Au]2 A4 7|7k AA 20080l o] F
E 2 #2F(Orascom) FAI] 28] A3A(EG) 3214
H| 2~7F A 5 Age] Edstel] dYo] o] EAl 7Rt
7} 343 S

A FA ool AL3|Fo] g =m7t 9 A A A A
= A4S Qg Hrle S HetolA FRreke] 371 4
A7 AREEE Axskar Aok olE Hal vkt
CNC(Computerized Numerical Control, ZA3FE =X]#|2])
st A olgk= AR NS T3 VENA 75 55 4
kel A oA AldHET O W23 FHYSA Bl ATE
AAS/W), JEM, AV&(R1ITA5, 7Mdad 9), A 4
1ol 5 FokllA RS yAS-a 2] =4 H7]
ZA A%HITU; The International Telecommunication
Union)oll W= Hgko] fd5d8} 7F9JA; 4= 1187 WO
2 oA 53t AA 719 46%5 AHAsH 20074 )%
7¢] "Wspt gle Aoz vepdt) 18y o) sF Al 7Rt
T 20199 7IE ¢F 700%F & A8k glow, o] X
= B AARITFE] °F 28% o= EA] AT A9 oF
70%c1 G H3 QA7) 94%7F AFEka 9 X915
N TN, 8671 AEA], 2271 8 ER)A Fods) ARgo]
7FsslR Aot 3], Bk 20201 128 4 FH3121713] 9]
93] HA3E B3 ‘olsEAW S A, o
S5 Ao olFg4l Aot i 55 s e
stal Fojdst BEES wo] AR S S5t
3= o] o =E B 4 drh4].
53k QIE YIS Y Qe el ‘s g o]
ejF-eke] Yl A4S AA8] AgtEL, H Az
ds A3l T Aol F} elAlete] TTKe] WEr
&-g3to] A7, wF, 7o Fitel] dF §8EHE Aom
a4 glom, JNEYl AREAR= 2vF B AERE A1
0.06%( &= 93%)°ll E}sIeh5].

(SE
4

Bl o k1o ox

to 1 &

http://dx.doi.org/10.9728/dcs.2022.23.9.1833

e S/W 7 F419] ICT 4s AAN o2 243
aL glom, 53] A S 9% S/W AR Tl
Hakal S/W s g deleh 4 7S Fx1skaL it ol 9
3 200958 A8kl 3SRARE] HIFE IS o Fauge
= Ao S/W 27085 ek st 6], 27
ol A AZE 19k el Fol= S/W 133 o4

oL
ol
=L
£
r_%L
2
2

o

= 7 Tl Z8¥ar Stk FAA cmE QIES U]
A1 “FH7, A AFEH GAA0S)R] “FH2ET 9
Al “AEH1,0"3 ey S/Wel “e7”, 1

Hel 208 “FEil 5178 st
gk 2015300 EA1E AvtEE = AU gt A
kA= QA7) “HR7F 4857 = o]
ok &2 Aol A EH3k AEFA AFdel wet
ATE 20009S 7| o= gs] o] FojH) 17t
A AEHAJE gk ol 5F4l Akl #3t AFES He A4
HEA Aol d8ks Fotste] waEe R
3= A7 BT AAF HE Ujo] olEF A4l
shgel 2 AR A7 H He JEEA A
L5 7K =7FEH Bl EA e Be A
2ol| B3t A So ' 7 FHolrt St
Kool gste] Beko] IT el Eo] 547]71
7V, 58718, 719 55 HEE o= Aol
kAL gle] ofof tigh 4 L of-g- WikE A
o] T7FekaL Q= FAolth o)A Hgk AR g4l
Sk FA 9 T = ARSI R AT
[A4o] A7|== AlH ol s
o AN G eS8 2
2021 A4 B AR 2(RISS; Research Information
Sharing Service)7} Al &g AT F&EAo| wp2H, “Hgk
(North Korea)” 7]9=+ 202030 H|8] 7} 7Has] o]
“wo] AtE 719 = Top 507 ZFEN A 21A|5H Ao HA
Hr} ol #gt AE F31 AAIRE 53 JrF4] ofe|
e A TRl gtk e “Ed 2dE)(topic
modeling)”-& RISSelA] 202130l #H4l& 27 H 18y
£ 71922 AlEAl Tdgck wetA 2 ATelAE s
Al FERbL Qle By Uy 7S ARgete] B3k 4R
A/ AT FEFE B e A} gt SRbEe] B AR
FEoll A IS 2t FAZE FORIA] Wela 1

E

o

~
>,
2
o
o )

o .

ju
2F
=

= Jo
¥
>

f
off

o
i

4
i)
)

ol & 2 ox

o I

ihy
ol 4

o
oy
rlr
fo

o

i

o

rlr

F‘

rol

o offt
o o

rO FUIO
-+
o 12
oz o
oo E o2

2 9
AEo] Bgke] Ul 42k 5 Sje] Ak kel ofw phedo]
NEAE 1B Flolr},

1-2 97580} 7|z}



N 2

ol
f
off
2
s
)
Hl
=
r o
-

(o3
offl
o
o
Me
1%
gt

(o]
ho
By
ok
w
re
B
o,

)

T8 FA|(topic) & ZohlaL A 53F
_]
o

:
_’l:
Qo] Al B s of VIESZ 14 ol BAe A AN Gl W
£9) melge BaE vl g(iext mining) 71HS BEF 2 dZS3 FF GRBABL A AME AlFon
B F2 whEA, of WS B4 ATFAN g W [12], Kim} Sohn€ AT & 14, 149, 14
A AR Feol YD TFsAe] BoiET BH & AR PRl BN AR 54 Ayl
Uehhs giES FAdon BASEE 0 Avdels W weld FAste] SRR Tl Uehhs BE
Wake B4 A0 9A A Aol Atk o BAVME  FAle] B % WSk PRS stk 131,
Fol 29 AR B ) e Qe FAS AAA, 2 %5 B T o Hope] Q1 SRR Al
A, ot 0w PASIE 1 WEPIE FPA0Z el B, o] 09X, UFFE 200517 20184714 Htele
& 9 Alolth Foleh 719ER ATH 8668 RN 391271
NAEE FE5 719 MEYD F42 Fa) B wF
B R L ME B EE R
Il. 0123 HjZ Y MHAD & ANA o] AT & NS AR Pow, ATFFA
2R, A, PEI} A, AR 5 B A
2-1 BAE 54 7|uto| St T2t MY A A, A, A Bl A F 8 g P

o ’
@ % QAL B, 4GB A7E Fo) Ao
o] QIEM] Wete] wel Aue) Bl AT U HE vl wg Wof APEe] 4 APTA| Wl

=
714 thei= dlelH o] o] AW SHAE Bk B = detshy] 8l KCI oA B oAl 1 S v F 253
ATl = STk wolE 24, wRsh Edls 24, Ak 919 L01270e) T8 FAl| R BARE UEHA 245 A4
o] 4] 5 e 7]kl B~E dofE #4171l Ak Fszdl, Sl AN e/l HEelRERY, teduly, falgt
Aoz FgHE FAlolrh o7z Badell tiet ok = AL HehlE, weY g9 FAole Mt A vheRst
T olsh &2 HAE ZAVIEE e 9 ARATES 3L ey, Aus BN, o el dd A
a7fskaAt g 7 B AR ek om, ol A% o] Fojlof i
WA HE A AR e o sk BA7e]  oF el W o] SFRtEAm FAlf Sl Al she A thef
ATES & F e, o] B, B33 200835 E 2015 3= A BRI & doblu15]. denlat w8
A7) ARelx] R wsla s MU BaEe o 52 @R ARASIEd ) gvlste] eyl n
HEUES HAE nloldog BAale] sialde] Able ¢ APKISTD Skael7]Edl B9 A(NKtech) o] &7 =
FalaL AAG BAE Bl R mle] g BAs A F 13899 tidoR B3] AMdde B AT 5%
I, B, viEe mdo] whlsly] AeE 4 9 g 3 & w49 v ko] Ablel] digh wie] YEe] ARl
Agol7h 57 T2 A Aols BAATHS]. v 4 & delM A BETE sk wee] dio R vty
A [ o1 F FRA] S BAs wsteS vter AL SleE AT I6].
713k Ao tprar o] ZIRE uf S gl et =S =gho] A7) woks A HAskAL Agel e weha
S Ao BAEle] BlaE EXo] daIl | Hete] A AITIE Lopel s HRE B4 Vi A 5
FEHE olFietal wAshs WHRe R RE3 SR  wAe] WK dolof] 2 el Hek HHEA 3t
[9]. o elellte updse] & T AyolrE 201795H A Ae] tEAQl FAlE stetsly] 913 B mEly vy
20199714 Ageo] A Ak B3l ko] el gAmst 3 Akt gk

¢

o,
2
rL
>,

[o%
=
[
[m

£ ZARHE Y2E nlo|dS AAIPE, &
9] oJn] Gx7} AxpH o B HgE A, 17]al yolr} 2-2 LDA(Latent Dirichlet Allocation) 7|t EX! eIz
Sk 5 @)rel] oigk Heke] 9 wishE ddshal lgS W

AP 10]. Aada) Ad8dLe 7142 44
201435 2018\32] (ZEAE) 7IAF A&
& B AT Y= 2524705 FE5H] J19= A
Ko ¢

olr
2
o,

B
o

Lo
k)
c
Bl o
o
o
=
Ly
¥
o
K3
i
=
5
o
i
a2
oXy
W)
hY
o,
=
o
(o]
H
o,

s =
sh= A ek ZI, Al BaE

[e)
=
5o Fe) sl 24 AL ALY T, vkl

oy
ol
i
=
o,
f
[

o AAF AT WAe AN Zolls AREF, Qdus, 719
PATS S S rhaksk we] Adslel Ry, AA Ashs B0 9% delFy] viel, Be Holy
S & B A sl YEOH, FARAL WEt B FEOR FESRS o] W AN o] 2853r) A
WHOE Fe 1S o 4 JAATH 1] 2 lolE|e] F7ke 54 A 0|4 FEaa 1o @

1835 http://www.dcs.or.kr



C|X ™ 2El X &t5[=&X|(J. DCS) Vol. 23, No. 9, pp. 1833-1846, Sep. 2022

AlgHEe] o7dol 14 25 W) WA velsls 3
o] A 9 oA Ak Wgk dio|H 2 5E 54 ¥
Eu 7191=71 3% A4 A4 (topic) & 45k AHs3ke
eSS 488 dado] i Aot 17].

By BdE 01% dyo] FAE 2hEkaL, 11 Sl A o

[e]
S B4 UL W, BA 5HE 713

Z YJeple
E}Oi I5(2F A, corpus) & FAF BHES PE—E 5o
73t "lAE vlolyd Wi o] shjolt), 2yt =7kt
= AR A olFto| BE #ElE] $13) EHﬁ‘ *194 SRS

= Asow A, A, s 2 BE F e B &
T7F Fasirhs ofolr]ofol] 7]Rkste] Bleiot 19| sHEol
ofa] A AEAdA To] S F= v])so] AT

81. o714 i RS A9 7| FAIE FF et
7] wief o]gjglk mElS “F=x| Edl(topic model)” o2} &
ok E¥ mEle o 7o) AlFA v #A|[18], T
o] 2ke] A5 AE[19]3 22 lole] B 71| SR &
A& x2sl7] Qe SEAT20]. ol g ASA gE B
g oju]x], YEE dolHu AR 24} HolH F tE
5o dolel® HA duwkstd = gty o]$F Blei¢t
Lafferty= x4 o2 4w 4 25 (corpus)ollA T4
9] M3= A= T4 4] R (Dynamic Topic Model)
< atar, Az E'E— E FAIES] U WskE Fot

;
o2,
ro
H'ﬂ
_IE
lo
)
fo,
H&
o of W

2L} o] B E el A
o] A7o] AgAte] ¢
FAI2k 7H”?L7‘°ﬂ EH??J il X} /‘} X]” 274 4 ]13_}0]
st As
E9 rdy 7] H Toﬂ/‘t— 7}3} gzAos &85 9
A tglEd &9(Latent Dirichlet Allocation; LDA)
ax)o] A SHEEA mdEA, 1 7[R9 oot
EA7F A Al EHET]' T2 SEE 2EEY Z]F -
A= dolEo] gk FER SAX]ofXItk= Aot 18].
g RdlEo] HxE A Ei(corpus)olA] FAIE x}%gi
AMsh= A, o714 A4 A= VLE]X]“} FA =
(BY], #A4E B3] 23 9§47 B dolit e gk
AHE A7 29 1S 7Y, 244 Yepuds b w(E
o], 8 5 Zho] 7hs g Ftoln® o] & Fa&f &

r{r o rlr

) g
AR ol BEe 2Ed) vok B, T4 A
B4 mge] FAET BAM FAlol 39 Dolse] B
9 A 5 BES  A22). 5 2 vy

9 BB AL Gare) UojE Ristel daES B

ok FAE oo, ad FAl7E AR o B A AdEe

gLom] Alzko] Aol met ojA| WsksH=AE okl
A oltH23].

e g o] Bdle BAslax) sl BAE B e 8

i

il
rle

http://dx.doi.org/10.9728/dcs.2022.23.9.1833

ofatal, A|2e A S

s 5o A5 BAE

AASAL, fAbg 2 el
Abgtel Tt BAES B
2 Aefshs o APtk £9) waP e Bkt S ok

A =3Fe J}OLshsL‘jz-]I {52 8% £ 9y 1

PE
b o
L

Weight that shows the
probability that the
word reflects the
topic

B

OO0 o

7@ o 7 WN
: | I

an exogenous
variable of © The distribution
of latent topics
in a document

38 1. LDA EZ U JiE 2[18]
Fig. 1. Conceptual Model of LDA Topic Modeling

2-3E Yy

fljo
ot
0
5
gg
ra
-4

e B HAPE /A A} ek Rofe] 8
AT FFEAo FEFAL 2 20]LIOA(SNS) ol EAol}
P So] H|AE A B F83 MPAT S-S Asfsto

2 B¥] meyoe] & ol vhrad) sk Bi ARE
2 el ggielel Aghe PElS weli B

HA B RAy 7S A AR 98 B A &
el dqtHbHo 7 B 4= o) B muld] 7AF B 4

.

=
32 4@—;— % A AR BET 5 ok 2w B
tH27). A FRE S B9 vl s

_gh

= T M =0 AN =2

= Fal ol A wjAE] ojul =] whE B
& elab v 25], =9l AR Ale] B2 S9 B ag
a7 %—{% A ALE sk vl 88 5 deo] 2
w91aL 19} FARH Bltjo] Bl st B3] muly
= %‘H ofgroll gk 2 Ak RS Ak, v
A

1

B4 £ 1

DY Bgakgl=nl, Az viclo] SelAe] wA o)

M4 BaE E4sn AFH o A 1 oS A

@0z $Aahe o B9 mago] F843 E ool
lo)

Arrs]ol A AAF 52438 Hall7tar = HolHEA &
Aujtjojol tigh BY] RURS S A13]4 EdEE 9
she AT E ST, EQE(Twitter)?] olrE F
E3lo] &g W AAE BAE AAEALH29], ES
Hih LDAREY o H3st ZESQ(retwee)? W
(reply)< ©]&3 =& A éa AR ARSALE 1

Bate] EdlEE Z48715% FH30]. 91714 ¥ Yeprh &

v



T i
5
N

(

e
[

: Tﬁd?éifﬂ 0 )2y
3311341, &3}
%@.6}04 %‘ﬂaaﬂr A SO EY
Z 8 clustering)dh= 2L BA
)&} E—Ohﬂ]}\-]l: Ed gy

EEolg Ve

Ol'ﬂ ‘e J?{J o
% 1 e

Hn:
o
K

iz}
03

— ok ]
3% dlo odt
& o 1

AE o

Ol
ol
Q Lo

W 1: W Oﬂ?-TﬂH ‘%}9}
L A7FAE Al o
olAZA el el i AT
B2} 19 A Ao o
o1} &f7]e] Hldlelg 717k w
o} AAA o)1 yekAel oA
71 e oAM=

| s

=]
R
B Y

o o

E
3}
2189
Tl 7hsdd

s8]

¢}

b
'—?ZE

A% spolat
Eo] ojujz 7&%0}74] J+
Aol ThE A B o

l_.ﬂ;%} ,] pal E]_E/\]

3-1 GlojE{2| 7 He

He] ARE] B S gk At AT WskE
wetslr] flate] A AHKCD ) 54 2 SA) F1. st

A8 Yoz ATEES FAH. FHATA B
A WS Be S s Ansglta w
BAUES SAA © 5A) FuA B mEOE B4

R NS A0S FEUE ol8sgom, Fol
S ALEA, B ol FEA, B ICT, 59 T 55 4
w3} So A19=E Mgt o/IN HAER T 2
7k Fsd EEDS BAYEY, 25 44E =R
B3} Fa ARe AW 99 15 Aoz At
RS B 29saA s Fa vlge] Btk 47

1837

Ho] S 2o AL Aletalth WA A7) £ =
o] 71 whe wad el 2000 o] F WaAE o RS
ERE R
G e AREA e ool o] W] 4]
BAAE 8 Al Qo] LEThE etoli] €18}
of AT} A4S Alapelelch. Quk el el St
oleh= HAE sl B e F AR HTio) Be
SJFHH, 1 FolNE ARTARE F2 Lolyk AAS F4

mlo rlr

o= thF] uhge] gAle) 4R Hehs Ul g Fad
AR BT, Ea 2 ARhE FA} AT
Zekste] 14 ARARSH 211 9

wt =Ho] e Ae=

EAME E3ehs 1170 A3 XA, FdR, e
AT, ToldE, TIE, ASAE, AAIYE, 2AYE, &
%“—‘éli, A, AR E thFow, flold F=HF A=
T dlolEjsk 52U A7), BUD 7|9 =8 AHgale] A F
F3 NEINE 2o 43,

1) dloje] 3

i o:]:rLoﬂ /\}B_Q H AEE 2225

—= T3
ol(https://www.kci.go. kr)oﬂlﬂ
AlESICT, ‘EEHIT, B
gk =S Hedos 3 POQE} olgA ’“X‘ﬂ 2317

Excel 3tdol A&, A}, dads, A9, 7]
Fo Fxgelgint o] Bl 1= 7IAF B
A, =t S, SEE %E S AlQ)slaL gt
TAA 2 A FHA | E3E

160744 e w49 EH/:}E

oo oftt 9 p

I e
b e
H Jy ot

o

=

o.?;o_?;ﬁr_&om:&ﬁl-ﬂolﬂ_lé
3o
Ml

s
M

=
' Rl
e

z

T 7401 = 2000 lé 1
o RE] 2022 29 28 _43 A7 E VFow =
=3 714 & 6,635 T AAR ##EAo] e 714} 5,343
A& Aelskar 1,29271] digt dlo|e & 3kt

(BigKinds)ol| 4] +=

e

Mumber of Papers

[T I - - H =R ]

n-u*—mm':l::q_

00—

01—

2002 =

200 =
H03 m

soh gmEM P 2 =
Current Status of Publication of Korean Academic
Papers on Information and Communication in
North Koreal

ag 2.,
Fig. 2.

ol i 2l R0

http://www.dcs.or.kr



C|X ™ 2El X &t5[=&X|(J. DCS) Vol. 23, No. 9, pp. 1833-1846, Sep. 2022

it 1 :'-Tol' X-IEEAl J'}E# %LH OI'E L_'_Q'I LHo _'_&!
Table 1. An Analysis of the Contents of Korean Academic
Papers on Information and Communication in

North Korea
Content Number of papers
current status/
development strategy 87
inter—Korean cooperation 32
media/media acceptance 24
North Korean defectors 23
political diplomacy 13
a cyber attack 22
digital divide 7
etc. 2
total 160
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as keywords for KCI Research
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analysis.
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*This figure is in Korean language because it shows the topic

modeling of Korean words
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Fig. 5. Topic Modeling Results of Korean Paper on
Information and Communication in North Korea
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Table 2. Topics and Keywords Analysis of Korean Paper
on Information and Communication in North
Korea

Topic Name Keyword

education, standards, science,
region, competency, infrastructure,
effort

T1. ICT infrastructure

mobile communications, services,
digital, support, business,
communication, enterprise

T2. ICT services

cyber, attack, security, threat,

T3. Cyberattack -
agency, space, terrorism

T4. Inflow of external
information within North
Korea

media, China, external,
broadcasting, news, inflow, spread
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Table 3. Topics and Keywords Analysis of Newspaper
Articles on Information and Communication in
North Korea

Keyword

North and South Korea,
telecommunications, Pyongyang,
cooperation, business, business,

promotion

cyber, domestic, attack, country,
hack, agency, hacker

Topic Name

T1. ICT exchange &
cooperation between
South & North Korea

T2. Cyberattack

China, internet, chairman, mobile
phone, broadcasting, reporting, Kim
Jong |l

T3. ICT R&D

T4. Establishment of
Pyongyang University of
Science and Technology

Pyongyang, economy, computer,
science, university, industry,
education
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Table 4. A comparison of topics between academic

papers and newspaper articles
Topic of academic papers Topic of newspaper articles
Establishment of
Pyongyang
Topic 1 ICT infrastructure Topic 4 University of
Science and
Technology
Topic 2 ICT services Topic 3 ICT R&D
Topic 3 Cyberattack Topic 2 A cyber attack
Inflow of external Iczo?)x;:;?i%i &
Topic 4 information within Topic 1 between South &
North Korea
North Korea
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