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ABSTRACT

This study explores the structural characteristics of social networks among researchers at national policy
research institutes and analyzes the impact of social capital within researcher groups on research outcomes
from a network perspective. The study's subjects are researchers affiliated with A national policy research institute.
Initially, 30 researchers were selected based on the collaboration network, and the friendship and the information
exchange network were designed using the same 30 nodes. Data were collected through surveys for the friendship
and the information exchange network, and through document records for the collaboration network. Social network
analysis techniques were employed for analysis. A comparison of the structural characteristics of the friendship,
the information exchange, and the collaboration network reveals that the members of the friendship and the
information exchange network are similar, while the collaboration network differs from them. Notably, in terms
of cohesion, the average network density of the friendship network is the highest, demonstrating the strongest
cohesiveness. Analysis of the influence among the three networks indicates the presence of both correlation
and causality between each network pair. Furthermore, examining the effect of each network's characteristics
on the research performance of researcher groups reveals that the degree of connectivity in the friendship and
the collaboration network, as well as the strength of ties in the collaboration network, have a positive influence
on improving research outcomes.
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812 414 0.5099 (=414/812) 0.4999
812 174 0.2143 (=174/812) 0.4103

Y
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(12 3) FEDF HEYI(HLE  0l7 HENT)

OE 4) g HEHI(H|LE - ol HEHT)

(0.214) o] 7 o2 ko] ugkeh o5 Al 7K 2) AAAE AF UEYT 2 hegE
HESAE 7 /14 B2 wheo] tsid 3 BFA4
o A% 4S5 3 A3 (& DF 2ol 19 vk - 7k v|E Br JRko = gk Xl
& pEel EF 79 % P E YE ARAF - JA A ) UESTY A 2
%o, ol o (Mu-ARUF), (M- A MEYD U= Hhﬁﬂ a3}, (& 83
A, (BEIF-F) UEHIES EFT o] Uersth (E 8)F 7ol i UEYA
HEQAS M E H VMEHA Be7t et =2 TAle 9 olRl MES A}
SAHCE Fongt zfo|7t dgol AEH AFHAl 213 ) AENF ) A oIk g
AT, A4 A 7t AN BF HAE vl
I 7) UEHZ 7t Paired T-Test &t
Fa-G B F 3 2-HA AEAF-HYA
AR A H(T- statls‘uc) 32092 8.8217 6.4889
235 0.0026** 0.00027%* 0.0002%**

#pC01, ***pd 001
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U WEHZ 2= H
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= 71=5 = =] =i Z2] T Wz
EEksd dd & AAY 1A & P MEHT 2% | d49 kA 22 HAd AZW 712A) B
(Degree (Degree Sum) (Full Network (Degree Standard (Average Degree)
Observation) e Density) Deviation) S
EdRT 812 1,672 2.0591 (=1,672/812) 1.0013 57.6552
AR WF 812 937 1.154 (=937/812) 1.227 32.310
A9 812 418 0.515 (=418/812) 1.350 14.414
A3, eHA ol U ES IS} EE] JY ) AR 5~} o] Yelith A ozl vESA
I ) AW FAE IA YEsT o) F8l A Aol A2 (" 5~T)3 7o)
AL MEATA 1 w2 0 ) 4% g A28 BAHE 89 vENDs] ad 2
So @il A7 FERUEAINS S 5 2= e bg 9 A vENDe) U

ik
A EATE v - 71 MEAD dol
B nigoE Az 2L vlad 2% (2

BED

1 A3k Al

o
=Y
=}
b1

jur)
i)

- 7tE WESRF)

35 AAA(EY)

HEST WEES
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CE D g UEYA(BILE - Jt5 UEYT)

F A UEHNT 9% oA 213(2.0591),
F(1.154), E9(0515) 24 2F o2

5

AU

gtol Uk olg Al A MERZE F A
R

o Teol o W A4 2He ¢ 2
F, (& )9} 2o] Fo]&E pPhEel BF 9
T MR yepton, ofs olg (-4
B, (-4, (HEAF-HD) UES
AES AT VESIE AT Hi UE
A2 =7t SAHCE oS A7t Sl

AAAT 414 (degree centrality) < T}

dE S i A4 Hof leAE HEiE

%/EIIH z]_;f_,L_iAﬂ °“E194 il— -1% 701-

o
fol 2
J‘

EN
ol
¥

2 N

goltt Al | MEY A zhzke] A
3 = ANt 7 kEE AZAAE
o2 8 107 =T vk
Azt Al ) MEHA AEFE T4
107)e] &% £33 ==& R26, R20, R17,
1@1, FA-FEIF HEYT FAl
X R19, R22, R4, R1401H, 311~
LﬂE-‘%JEOH Tl £33 === R21,
FEYF-FH VIEHI S Ve =B

o
N ofy

5

2 &
o> I

,d
1o

o
oo
rQL' o

oL, EQL HHN’
find

olo)x Y 7137F B> mEEA 3 ol
A

F28 Algoln, 47 F52 vty ¥
3}
=

(E 9y HEY A 7t Paired T-Test Z 2}
AW-ARTF -9 ARAF-TY
AR S A 2 T-statistic) 15.8990 17.9697 6.1820

kL

0.0002"**

0.0002*** 0.0002%**

¢ 001



2) "W FAA

7] S22 (Betweenness Centrality) < 2]
7 A=} YA o= dEET WAE A &=
= TAlskE A=E e Aselth Al 7l
VIESIZL ZH2te] wil 543 3= Alktste] 7t
= ) ARE VFEoR A 5 k5
gk Rskginh A A A % ZEWF Ul
EQ e vzl T4 oM E <F80% A=

A S Baloh Al A IEQA w7 F44

O

39] 5ol BEF Eddt ie== R200IH, #
W-ARWF UE S FAl] E8 =EF
R26, R19, R17¢Itk. o|& w7l 4lAde] =&
TEES UESA o] AR W B A &
ol st A s8] 3, JEHIFE F3
EE Weld 7FsAdel Eoa ke 4 Atk

3) =4 44

bl

2% Z414(Closeness Centrality) & 4
YEYST Yol 3 w7} b R=53
TRt TRRAIE UERE AEEAM, AE
ST Axg Al JH EYA ZH2te] 2

W A4 92 Al 7 mu 24 g

e

2 7|F0 7 A 57 rE nlyslsich &
Al Az} Ay D ARTF YEYIE 2H =
Ao QoI E ¢k 80% AE FAMIS HSl
ok Al MER A 2 T4 @ A 570l
BT 233 L= R26, R20, R170]19, Xu/-
AHEIF WELI Al &3 ktx
R190It) o5 &4 FAAo] =& ks
WENT Yellx PA} 24 98-S 4305,

Aol N3] 4 & 97, Wk Yt

4.2.3 3191 1% ¥4

Al N MELDT ol Ul Agoe] &
2 789 39 15 (subgroup) FE= AFUEZ}
EA) =R gotstal F9(Louvain) e
= 7I8= ARsk] AU EH(community
detection) & Faer A3}, 21w - FHUF U
EQde AFApt ddlke A e ©
e 71F0 2 S8 OFe] EEEHNY, Y
HETE Q72 &8 $4(A &) & 7]
O % 39 TFe] EEHAT
A, 2w HIELAS] 73, (™ 8)3 7o)

i
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1~3% 5 3709 &9 el Yepsrh

Adve)Z 24 A3 254 (modularity) 7%
M@0.121(370 39 21§ ) @0.109
N 39 IF FH7 EEEN0H, E o

BEA gl O 2 001212 Heske] 319] 1

=
IFEE PR she) Ige] ek T @
TEES BEE ATIE TS @ A% =
¥ 3

A gho] 27K(@0.139 (370 3HY 1§

=

@0138(47) 591 15 $3) 7 mEHom,
% ol 254 go] o 2 001398 Aelsie]
9 I8 242 FUsaT

shzto 2 9 MEYS) A9E, At
=3

AEIF UES A= g (O™ 1003 2o
Zods BA(A ©H]) EWE A7) 618 IEo R
BEEQth # dueEe A8 A 2
EA4 7ol 271 (©0.375(470 &tY 18 B3
@0.342(770 39 2% ¥ 7
E ol B84 #tel o 2 OO.




43.1 EH]F 7+ A
37N MEYA Aol 2] A

a

A8 QAP A A EA(QAP Correlation

Analysis) 54 71¥HE

ARSI 1 A,

(10, (£ 1D o] #§28E p-gEel &
T 7Y a5 UlﬂPOE b}EMOEL o]= 370

EN
R
(7F) el

27%(°1%1), 39%( 7l~5)%‘—% 5104%5},

AVES D 724 B A7) & & 17

4.3.2 I EHZ 2t 37 A4
HHkek . o] 7 YIESAE 7Hte g A

Al 7H MIES A Alel9] 13 #AIE 4
T& W7 o] MEYAR] 5ol &
2317 At 2x2~¥ 3]7]-QAP(Logistic
Regression-QAP) <13} 48 F3sl3ith 1
A, (G 12)9F 2ol 1888 p-wE°l EF
o] % v E Yetom, ol 37 U E
-‘?451 /\}0101] AAAE ARlollM BF o s
7F 3= Aol FAALCE frofn]sitt

CE 10 UIEHA(BIEE - O|F) 7+ Pearson &k Al

23 AR AT 2h:
A 1.0 0.7769%+* 0.2681%%*
ARTE 0.7769%+* 1.0 0.2959***
G 0.2681%+* 0.2959%** 1.0
001
CE 1) HEYI(H[LE - 7tF) 2t Pearson &2t A5
EAE AR W d
A7 10 0.8627%+% 0.3931%**
ARTFH 0.8627%+* 10 0.4966***
Gl 0.3931%%* 0.4966%+* 10

¢ 001
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CE 12) HEHI(H|LE - olF) 2t ZX|AE-QAP 3|7 24 23t

TS
=Hus IR AEIF k|
RZ ‘ B Rz B Rz R
I 0.5084 4.6255%* 0.0761 1.5824**
AEAF 0.5194 4.6255%* 0.0890 1.6150**
Y 0.0583 1.5824** 0.0667 ‘ 1.6150**
“p01

N UESA Ale] €] Q14 %7413 A3k 218l
5 W7 7R UIEYAS] 75l 8sl7]
A9ret b 7] -QAP(Multlple Regression-
QAP) A< stk I 23 (3 13)34 2]
ro8HE p-wEe] BT o o FReE U
Elon, o]= 37 MIEYA Apolol] BALE
FolM BF o ® Q13 #A7F e el
SAACE Frofrlsittal AFE AT

T SIE A vEt, wA, g dAE
siots}7] 18] QAP A% B4 71H e A1adl
of A8kl SAAE KR By F7}
Z Uz 371-QAP 371 £4< Fdskith
o, B 317]-QAP ﬂﬂ% AR ol
& Wl QS S FEol 7?% HE
420171 wEole. g jJr?ﬁll =4

—

=1 x4 o1 b e JAZE Qo AEWF MEYLE o
X - MHG2.35 ZF HIES
44 T BT EE A USRI geeam w0 fs Aoz vend
£40| A7datol O|xXl= I 2 N
Mo 3u) ot AR AR MEQS A= A7t
HETEE 3 FE FAZE JAVAR, Ty AN tEE
4.4.1 2t EAZ7} ATl v A AR wiel FAA ARES] A4, 48 T4
A - 37 A REE A7z} 4% 37 WAL A= A
AW - AEAF - Y 2 MIEHZ7 A7 OS2 Yeuth
el WA= G BAE B4 A A &0 A EARE 2w Y MEAA
9 P MENIIL AP A AR ol disl] FHHoR B9 BAS ST A
CE 13 HWEAI(H[YE - 713)2 oS 2]7|-0AP &l7 24 22t
5%
s Ax FEL k]
R | B [Stand B| R B [Stand. B| R B [Stand B
Ax 074429 | 1.05705"* | 086272 | 015449 |052974%** | 039306
AHTR | 074429 | 0704125 | 086272 024662 | 054625 | 049661
B9 | 015149 | 0.20164%** | 039306 | 024662 | 0.45148™* | 049661




SAVESA 24 ST A7 8 =4 19
CE 14 ZF HEZZE AT Tt 0|xl= At - 33 24 23t
&S A
SYPHT QAP A £4 o5 3)7]-QAP 39 &4
Pearson A3 A4 R B Standardized B
EIRTA 0.1868* 0.03488 1.83193* 0.18676
B IF 0.1512 0.02287 1.46141 0.15122
A4 0.2410%** 0.05810 2.83804* 0.24104
#*p 05, ***p{.001
(E 10 vepd ZAA-E 2w 2 Y UEY 150 M e} o] AZAAE - w7 - 28 TAA
2} APl AAHoE AL HAE A & BE APl BA40E fodz, 2
o] TAXLE Fo(p 9 77 .05) 3, & A A Jaks v UL o]eF
4A9) G N AFB=183, 2808 F & Ae FAATAW 24 0] A2 WE
= Aol ATHIATE IHY F HEYA BT A7 o] skrE 7|3 HA o] AT A
R” 7o) 003488, 0.058100.2 ul - trolx] T FE F JFE A

)9l

_1

3, oH.8% T AH ME

9low, ol o] Bule] AEe

e
52 U el 55 3

H-5/de] oF 3.4%‘1 A Y E

AmE 2=

UESIEE]

202 T

Pst7] 9

E% Aol
AT ETE W
279 ¢

(£ 16)2 1Y
ES A

2) AT UENILY FH4 AE} A7
3ol BRI A 3 24

ABF YESLY A%,

A3k A4 AT} QA

3 e 7 ’FE IEsof ke ¢fnlelth o A A é A x| 3 AAE B4
A3 w7l FAA - 2 TS A3
1) 2w ESAS] F4A A7 A=l SAFCE °]U]f3‘}5’-, S Q1A J3k
HR= A 39 24 S U3 e RS YERT) o]} 2
2w MELA9] 718 FAA AxEo] A+ = FAAT7H YoM ARAFE S8l
Aol HlAE A% WAS BAR A% (B E9Y 5] APAT A9H0R 4L
CE 15 2w HWEYHF MM X377t AF-3t0| 0|X|= &2 - 37 24 Zd1t
S FEHSF AT
. QAP A+ #4 U= 3]7]1-QAP 37 24
Y YEHA 5 :
Pearson A3 A4 R B Standardized B
A EHA 0.1868* 0.03488 1.83193* 0.18676
AAAE FAA 0.3798* 0.14423 7.85586* 0.37977
w7 F44 0.5013** 0.25132 1.17956** 0.50132
-4 =44 0.4260* 0.18146 15.74952* 0.42598

*p<.05, **pl .01
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(E 16) HEIR HEYD ZAN NEJL ATMT 0 A 53 2A LY
ZEW 5 A7A S
ket QAP 3% ¥4 0% S71-QAP 57 ¥4
ARTR VENT SE a5 ' i '
Pearson A3 A4 R B Standardized B
AA YEYA 0.1512 0.02287 1.46141 0.15122
AAAE FAA 0.2864 0.08202 5.43567 0.28639
w7l FAA 0.5133** 0.26346 0.82171%* 0.51328
48 44 0.3597* 0.12940 13.33739* 0.35973
*p05, **pC.01
nzga 3 gleas ongitt o YR Hog fFoatyl, AR AAA IS m
Foll glof mi7l - 2 Sl Al A A2 AN, ole} T A= HA A1
HHO 7 FIS & F Ut A= R A Yol A A+ FHS e By 2 &5
F UIESA 0] 7HA0 R Aol J3s B2TE 13 AW T F s
) & e AR & Aot AEE A ojm| gy,
H wd] tist B4 Tl =37, At JH
£ A& Be gEo] =2 dAe Y 4.4.2 A7 A 7r= IHelM 2+ M ES =7}
AHE Aol 88 o] molxjA] AFA A7 el m|X|= o8k
H7F =A YeRd 7ol st ZF Y EQ A7 92 A A (A
7Fs MESA) oA A+ g3l vl g3k
3) B UIESZS T4 Art Ad el HAE BA8 A3} (% 18)F o] Y WE
HX= - 319 4 ARt ATl AAH JETFE FI A
A WEYZ] 7%, (F 17 Yehd vt Ao 2 Yepsith dA, A 34 4 23
of zro] s FAA ALEC] Aol m 7 2 PA YEHIE AFA e A &
A JF AE B4 A P UESYA A7 A AR W[ ME A= A7+
2 2 BE A AxEe A A oF A IAIZE §ITE (R 18>l YEht AA

CE 1) g HEHR SHY XN=IF A7daol DX g2t - 37 24 22

S FEHSF AT
TR QAP A% B4 T 8)7]-QAP 37 24
AY HEHA = 5 :
Pearson A3 A4 R B Standardized B
AR EYA 0.2410%** 0.05810 2.83804* 0.24104
AR FAA 0.6373%%* 0.40620 20.57576* 0.63733
MG 0.4506%* 0.20305 0.31680* 0.45061
43 A4 0.6321%** 0.39952 27.27987** 0.63208

*p05, *#*pd 01, ***p<.001
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