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ABSTRACT

The research analyzed the collaborative research network based on the data of international
academic papers in order to understand the structure of production of scientific knowledge by
North Korean scientists. According to the analysis results, the subject areas of research were
concentrated on basic science fields such as physics, mathematics and chemistry. The main
collaborative research collaboration with North Korea is China, and the phenomenon has become
stronger since Kim Jong Eun era. Major joint research in physics has moved from Germany
to China. Among the research institutions that actively engaged in academic activities, KIM
IL SUNG UNIV, ACAD SCI DPRK, KIM CHAEK UNIV TECHNOL, and UNIV SCI among 32
research institutes belonging to North Korean researchers who published international academic
papers.
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UESAEA A7 A171(2005~2011) AL A71(2012~2015)
Nodes 84 96
Edges 220 318
Average Degree 5.238 6.625
Avg. Weighted Degree 16.571 19.688
Network Diameter(%]73) 7 6
Average Path Length(B#732718]) 3.379 2.79
Density (2 %) 0.063 0.070
Modularity 0.746 0.612
Weakly Connected Components(HEWUES) 4 4
Average clustering co-efficient 0.56 0.705
Total Triangles 112 367

L =9 W) wEET) AR SN TH
7 7o) drh} HEAE YR, Bl 3

o AZ A= 3379914 2792 Fo]E0H, TEAT VEHIE sk 98 713 T
°]= Newman(2001) ©] F2 A4 W ES F9 oA o 7]|Fo] FEATolA Al A

M TR FAAET B AdEAR A9 A=

KR
= R
Q) vk, Ry HSUEAIE Yehl /198 3EAT A% 59 2 F5AT B
T 9ee ¢ A A2 A% A $Yol 8B S E
AXAES] S @ UEAD QI et & % s
=
=

4 o Z}7] 4718 AEXVEZ EAs A471HS EE3Th
3Tk 7 HAEHEE 34 AR dAEE (F 9= AL AT, GE100& HEEA
713E9] AT IEs Sngth 719 FEATF VEHA T4 4 Aolnt
(R 9) 3397 UEAT W S 42 712(2005~2011)
9 Degree Eigenvector Centrality Betweenness Centrality Closeness Centrality
o Institution Score Institution Score Institution Score Institution Score
] CABI EUROPE
1 |KIM IL SUNG UNIV 26 |KIM IL SUNG UNIV 1.00 |KIM IL SUNG UNIV 1423.0 SWITZERLAND 1.00
2 |ACAD SCI DPRK 15 [ACAD AGR SCI 0.60 |JILIN UNIV 549,67 |CHINESE ACAD AGR SCI | 1.00
HEBEI ACAD AGR &
5
3 |UNIV SCI 13 |[PYONGYANG AGR UNIV| 056 |UNIV SCI 466.33 FORESTRY SCI 1.00
4 |ACAD AGR SCI 12 |CHARLES STURT UNIV| 047 |ACAD SCI DPRK 46217 |INST PLANT PROTECT | 1.00
PYONGYANG AGR INT PLANNED
5 UNIV 10 |GBCIO 047 |BEUING NORMAL UNIV | 364.17 PARENTHOOD FEDERAT 1.00
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9 Degree Eigenvector Centrality Betweenness Centrality Closeness Centrality
b
i Institution Score Institution Score Institution Score Institution Score
KOREAN FAMILY
6 |JILIN UNIV 9 KQ,?GA WAGGA AGR 047 |WUHAN UNIV 29300 |PLANNING & MATERNAL| 1.00
& CHILD HLTH AS
KIM CHAEK UNIV PYONGYANG MED PYONGYANG MATERN
7 TECHNOL 8 |ACAD SCI DPRK 043 UNIV 290.00 HOSP 1.00
8 EI]::IQSI:IFE UNIV MED 7 |JILIN UNIV 0.38 |ACAD AGR SCI 23283 |[UNIV NEW S WALES 1.00
CHARITE UNIV MED KIM CHAEK UNIV
9 |CHARLES STURT UNIV| 7 |CHINESE ACAD SCI 0.33 BERLIN 180.00 TECHNOL 0.71
TECH UNIV -
10 |CHINESE ACAD SCI 7 |CURTIN UNIV TECHNOL| 0.27 DARMSTADT 165.83 |ZHEJIANG UNIV 0.67
n CURTIN UNIV 7
TECHNOL
12 |GBCIO 7
13 |SARIWON AGR UNIV 7
14 |TECH UNIV BERLIN 7
15 WAGGA WAGGA AGR 7
 |INST
16 |WUHAN UNIV 7
17 |ZHEJIANG UNIV 7
CE 10y 39T HENT W 4 A2 7[2(2012~2015)
9 Degree Eigenvector Centrality Betweenness Centrality Closeness Centrality
v Institution Score Institution Score Institution Score Institution Score
HAMHUNG HYDRAUL
1 |KIM IL SUNG UNIV 50 |KIM IL SUNG UNIV 1 KIM IL SUNG UNIV | 2604.00 & POWER UNIV 1.00
NATL TAIPEI UNIV
2 |ACAD SCI DPRK 25 |ACAD SCI DPRK 0.650213 | ACAD SCI DPRK 677.62 TECHNOL 1.00
KIM CHAEK UNIV NORTH CHINA ELECT
3 |ACAD AGR SCI 15 |WONSAN AGR UNIV 0.529827 TECHNOL 592.87 POWER UNIV 1.00
4 |KIM CHAEK UNIV 14 |ACAD FORESTRY SCI | 0517247 JILIN UNIV 49107 |FUDAN UNIV 1.00
TECHNOL
CENT FORESTRY
5 |WONSAN AGR UNIV 13 DESIGNING & TECH INST 0517247 | ACAD AGR SCI 404.00 |GEN RED CROSS HOSP| 1.00
HAMHUNG
-
6 |ACAD FORESTRY SCI 12 |KUNMING INST BOT 0517247 [NANKAI UNIV 400.00 PHARMACEUT UNIV 1.00
7 ggglrgl\l;ﬂl%%Ei’zT?ECH 12 MINIST LAND & 0517247 NORTHEASTERN %6528 HAMHUNG UNIV 100
INST ENVIRONM PROTECT - UNIV %7 |CHEM TECHNOL :
N HWANGHAE PROV
8 |KUNMING INST BOT 12 |FOREST MANAGEMENT | 0517247 |ZHEJIANG UNIV 313.75 |PAMUKKALE UNIV 1.00
BOARD
9 MINIST LAND & 12 SARIWON KYE UNG SANG 0517247 UNIV SCI & 169.92 PETR GAS UNIV 100
“  |ENVIRONM PROTECT UNIV AGR ") TECHNOL BEUING “7% |PLOIESTI :
N HWANGHAE PROV
10 |FOREST 12 | A R T 57 e o | 16700 |KIM IL SUNG UNIV | 053
MANAGEMENT BOARD
SARIWON KYE UNG
11 SANG UNIV AGR 12 |YUNNAN AGR UNIV 0517247
12 WORLD 12
AGROFORESTRY CTR
13 |YUNNAN AGR UNIV 12
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5.2.2 TAH%414 (Closeness centrality)
ZHZAAL 8t LB gE L EET g}

[e)
o) Axyt & wrgty & 5 (A, &
B¢ 2012).

W 2UA A

flijt
o
rg
o
)
s
>
N

o= CABI EUROPE SWITZERLAND(Z~
9]22), CHINESE ACAD AGR SCI(Z),
HEBEI ACAD AGR & FORESTRY SCI
(%), INST PLANT PROTECT(5%),
INT PLANNED PARENTHOOD FEDERAT
(FAZIEAYAY), ZA7EAEY 2 BAFof
274483(KOREAN FAMILY PLANNING
& MATERNAL & CHILD HLTH AS), ¥
kA1 (PYONGYANG MATERN HOSP),
UNIV NEW S WALES(E5)0] 54 gto
2 7P A vt AR Aldle 3
S5 sHHAMHUNG HYDRAUL &
POWER UNIV), NATL TAIPEI UNIV
TECHNOL (th9H), NORTH CHINA ELECT
POWER UNIV(Z=), FUDAN UNIV(Z=),
ZAZ A2 A(GEN RED CROSS HOSP),
FESoreliel kgsielyduiel, PAMUKKALE
UNIV(E17]), PETR GAS UNIV PLOIESTI
(Frpop) o] 7Hd A YeRsTt o] 7135
TE 71357 9XF o2 fEs] wEo] A
A UEA oA FEF o] folatar, ool

W g@eel wrhy ¥ 4 vk

5.2.3 wj7/§ =414 (Betweenness centrality)
7| ZAAL & LT} TE REE Alo]¢]
HAAZA | YX 3= AEE SA = AA|

AR FAskE Axolth Wl FAH ¥
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ol Rsh= 397t Bom, ME O IFS ROZ Yehyt,
A= LEE B = RO 2 QAT A AIE Aui
AR 719k 1AL A7e] AT H, A4 Al7lels AL Tt
7S, AAFA ol =4 veRd 7] 2, FoF=4disl CHARLES STURT UNIV
AdAF eI e, 14 A7l 94 (57), &3t 5417178 9F5=(GBCIO) &£
A4, IAFAA, SHFEA) B4 Yeld 2 3 el o A2 Al7ledlE AYAE
713 b o2 Yelsit golgl =7k, Paks JulsHWONSAN
2A4d ANelE ALAFTHNE, s, AGR UNIV), AH1s48t1(ACAD FORESTRY
=7teRo), A7 Al7ldllE YIS HNE, SCI), FPA A7 1%93714(CENT FORESTRY
Z7)3kake) Z3} 7o) AAZAA T} wjFEAA DESIGNING & TECH INST) <02 =7
o] A =2 71 FEATol ol v UeRdth o] 71852 Ax YEYA Yelld 9
A AT st Aok & 5 AUtk go] 9o, AdE ] JUE 7)He) JI
AARE7 oA WFAAE B2 AS o] taiA vehd Azely & 4 glom, A
Hol Sgel ol & g AHS A HEST AollM JFo] =2 7183 354
g 4 ik TE v$- s sl Qe v delEl B 4
S, MAEAAE EoU AAFA Ao Y Atk
< 71#e] AY FEAT vFe] AAE &
U, A7 S AT Hue ddsing fl?& 5.3 oirimor HAl
B FEQTE 948 vt " 94
el &g k= 7@elgy T 4 itk (E 1S A7 FARE FF5AT 713
A4 A7lels Agdsl, ST, Fot of thet &3fo|r}
e}, A2 A7lele A-dus, Wids), 5 A Aol wE] AL A7l 8
sl A7, 4AsIede 5 5= FA Hopd s9 FEAT 7B SUHEIA
tjsto] FEAellr] Al TS 33t om, oy 71A7 FEATIE S Ropes
E 11> A7|Y FHE0F SSAT 7|8 W3
WAL A7) AR A7)
i e w3 EE s ) 9
=23 25 4 16 32 4 18
s}t 19 8 11 21 6 13
T} 17 4 11 19 5 10
A7 =st 10 3 5 15 4 8
38 7 5 5 11 6 11
=8 5 4 5 13 11
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B 299 Hotr)e

A4 ARkl Bk A5+ 223

ESI(Essential Science Indicators) A&k
2271 ZellA 1570 wopt 8o 1470 ok

oA T oo =o] WREIIT ElolA]

]J&Z} AT LS o] FoA= wolke
=28t 9 sieh fokE verd AT Ve
o] 719043}—1— Wee & sk EElgkEel A
AR LTINS, ), 57ksk
o] 59 MAX BORN INST NONLINEAR
OPT & SHORT PULSE SPECT, UNIV
MUNICH, TECH UNIV BERLIN3} &4 =
Adg s 53l olFoARE= & Atk st}
o] A5 ALAFdUE AAFAET IS o]
el s thstat, arote] 73 ALATH S
I EARAPA S el F5ATTE S
& ook g, =23, 58t ) Al 5,
38 AL st UmA] oA o) A=

PYONGYA@AGR UNIV

(A8 6) SSAT HEYZ W 7|2 AFZ0K2005~2011)
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///
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e 712 0H(2012~2015)

OPT & SHORT PULSE SPECT, =4 &
Hgteld a7 LA T2 T
o] Addist, d7vel, %4 TECH UNIV
BERLIN# 3-5177F Btk
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