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Abstract This study modelled the social network structure characteristics between Innopolis Start-ups located in
Daejeon and Innopolis Start-ups' customers scattered across the country as a tendency of regional clustering among
homogeneous technologies, and the observed values were included within the 95% confidence interval of the
ERGM(Exponential Random Graph Model) analysis model. If both the research institute and the customer company are
located in Yuseong-gu, Daejeon, the probability of being connected is about 13 times higher than if they are located
in other administrative districts, and there is a strong tendency of connection between firms with the same technology
with a negative value of assortment and homogeneity (0.1904), especially among the six technology sectors, with a P
value of 0.035. There was a negative value (-0.0035) among firms not located in Yuseong-gu, with less clustering
tendency. This confirms that Yuseong-gu, Daejeon, where the Daedeok Innopolis is located, is forming the centre of
an innovation cluster.
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(Table 1) ERGM structure factors

Statistics Process Diagram
Edges i supplies j
Two-path | k supplies i, i supplies j

Odegree4 |i has supplies multiple seller
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(Table 2) Company descriptive statistics

Rank Location regions Type (number of companies) Location regions 6T(number of companies)
1 Daejeon, Yuseong-gu Innopolis Start-ups(125) Daejeon Yuseong-gu IT(72)
2 Daejeon, Yuseong-gu Customer of Innopolis Start-ups(72) Daejeon Yuseong-gu etc.(70)
3 Gyeonggido, Seongnam-si | Customer of Innopolis Start-ups(23) Daejeon Yuseong-gu BT(33)
4 Seoul, Seocho-gu Customer of Innopolis Start-ups(16) Daejeon Yuseong-gu NT(11)
5 Seoul, Gangnam-gu Customer of Innopolis Start-ups(15) Daejeon Yuseong-gu ET(10)
6 Dagejeon, Seo-gu Customer of Innopolis Start-ups(13) GyeonggidoSungnam etc.(10)

Seoul, Jung-gu Customer of Innopolis Start-ups(13) GyeonggidoYongin etc.(10)
7 | Gyeonggido, Hwaseong-si | Customer of Innopolis Start-ups(12) Gyeonggido Hwaseong-si etc.(9)
8 Gyeonggido, Yongin-si Customer of Innopolis Start-ups(11) GyeonggidoSungnam-si IT(8)
9 Seoul, Geumcheon-gu Customer of Innopolis Start-ups(9) Daejeon Seo-gu etc.(8)

R9| papaja 97| Z|] E3FEH MCMC-MLE (Markov
Chain Monte Carlo Maximum Likelihood) W&
AFE1a1[32—-34], Edges, Two—path, Odegree4 S
HERD Fxa3 AR FYsto] Algdg oA
s} tH(Table 1),

Network structure diagram

- Innopolis Start—ups

P 7 AFE ATEY D BHH 7 S
FAH4 (Homophily) © 2 2o A == £4&

6T, AT, HlH G4 9 ofeltt. o4 3711
ol L& &0 WEALZ ERGM 37]%]2] nodematch
FEE ALgalo] 617]4 TR mE 7 5T 2

Total mapping
- Customer of Innopolis Start—ups

(Fig. 1) Network between Innopolis Start—ups in Daedeok Innopolis and Customer of Innopolis Start—ups

nationwide*

50 | Industry Promotion Research 2024 Apr; 9(2): 45-58



A Study on the ERGM on Innopolis Start-ups Networks: Focusing on Daedeok Innopolis

Sy
off
ofX
tlo
=
i
o

N
I
1z
Y
H

o A e
1257} Akt 2

A 3

A % 500714k B4 i F U4 A 719
jail ez}

= -

o

=
re
-
B
N
2 |
el
=)
b

6T7 )& 2ol W2 107 A5t &9 A
t}&3t Zoh(Table 2).

42 HEYI A3t & SHEAM

WY EF A7 AT S A7 A F
o] FaA 7|9 YIEQA A A3t A= (Fig. 1,
(Fig, 2y9} 2,

Arar|He A /47 dEE
Ao, AEL7| 4] LA =
ZEA ol ARl qick, B3] = A Hof HEE] 9L
o, AAAQA YMEYA FxrHAAA= 57180 ¢
ARtt= £4 FHlE Hold, =& ANy FH
£ il UrhFig. 1).
AFA71Y2 A7l v FFE Sl
EF A TAFCIE g A+TA) A3 Hek A
Aldo]l UHsl Sl Y&+ XﬂHIZHL(THHEﬂELi
2okl S FASHA QI A Aot 74
2A ALFO] A Lﬂ#ﬂﬂa At Slvt
(Fig. 2).

Akl A9l FH8= g 749(39.4%)
7471 FA(4.6%) > A& AZTF3.2%) ) A& A
T(3.0%) > AL F7 A AF(2.6%) 5 «o=
(Fig, 3)3} A},

PHA G AFa7|Yd @ AFar|d HujA 7+e
AA Aol YEL A ;Lz_ 222 013 (Table 3)3} 7
o] BAFE A&, AAHQ HEYA A7+
YEQAE Hdste & 49 A = e,

719 2 2R =E B7] 98 U= (Density) AlihE
SHoiTh,

_g_%_/k o7 01

, T A= At

e U= i)

71 7F AR Fadts A oF ddE $3t
A} 5 5 8| A (Reciprocity) AIHZEE 00]al, Y EY A
AEE 001482 AFYE A THTable 3).

Innopolis Border
. Innopolis Start—ups . Customer of Innopolis Start—ups

(Fig. 2) Daejeon area Innopolis Start—ups and
Customer of Innopolis Start—ups mapping

ot m et
® o) 'Yu.sef";'g'g,u f
e, o ; 0l e

o. o SeouISeocho-gu
Seeul]uug -gu 4 Yonginsgi
-~ SeoulGamgn3m-gu'
5 Seongnam si

) 3 .

Daejeon Sép-gu
o o ‘e

oig
L]

. Innopolis Start—ups . Customer of Innopolis Start—ups

(Fig. 3) Network clustring visualisation

e AL ST AR A7 A3t A=l
U= A7 oA ke YIEYA H7)= kB
50078, S1A] 3977Ho|n, W= 0, 00150]|t}, YES
3 B A WAL 18 A] 2.4361, WS

1T A 3.45640|t},

Industry Promotion Research | 51



#747]8) YESIT0| ERGM 24 o7 CisiiiiuS 78 SMoz

UEST SA% ATk FUSHA ATaVIYB A WAe] FTEAATY o] VET F4 AL 5
Fa719) BoA 7F AEAEL WY Hel T, B T gl o perEithTable 5).
AE 7Ele don, 4uoeyd 02 oA j=o 92
o] Qe jollA] iRQ] dZFo] = AES ou|sl=  (Table 4) Number of edge connections (1~10)
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e UERd: 1 ETRI 5 0 5
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{Table 3) Network statistics 3 #4Tun 1 4 5
Statistics Value 4 KIMM 4 0 4
Size 500 / 397 5 Weli# 1 3 4
Density 0.0015 6 Las## 0 4 4
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Reciprocity 0 8 ##able 0 4 4
Centralization 0.0148 9 Airits 0 4 4
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(Table 5) Degree Centrality Ranking for Customer
of Innopolis Start—ups

Degree
Company Centrality
Korea Institute of Machinery & Materials
1 0.046154
(KIMM)
) Electronics and Telecommunications 0.038462

Research Institute (ETRI)

Korea Research Institute of Standards and
’ Science (KRISS) 0.030770

Korea Institute of Ocean Science &

4 Technology (KIOST) 0.023077
Institute for Basic Science (IBS)
KSIC FHE F&o| W& YHEHNa 23+

J58222(9.0%), J58221(8.6%), C26299(4.0%), M70129
(3.29) 5 thoaA AR o] glof FAHoR fof
3t ARAL HAsHA] Eslt

ROl A igraph 7|2 & 2831 2} ==9] 6T 7|&
TR WE ZF X9} T =E71o] SAIEE JLAA]

1 =2 A (Assortativity and homophily) gFo = 7|
NS, WSS NS AT 67714 Fiol 1)
ot 5571e 719719 23 BAFE <Fig. 5 ¢ ol
el & A
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* Represent clusters of homogeneous technologies in the same
colour

{Fig. 5) Network assortment visualisation™®
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(Table 6) Node centrality

Statistics Value
Degree centralization 0.003425
Betweenness centralization 0.000024

Closeness centralization Not a Number

(Table 6) 0|4 Hi= H}e} o] A YEYA W
9] AAZFA3HDegree centralization) ZF
0.003425% F8 w2 e} =2 ¢l A TA 7} 0|
uahA WAEO] QLS W RS TR} 214
olul, B2l WL FAel ool 5 AL
7oz HEQA &40l A= Fou, A
7194 ol Aol Az AFglol 1A/ LA} T
H Zddy|Toz AA7|dd st 7]&o]H o]
U ARAL, A7) ofF 5 Y=g 49 WA}
AFa7I99] 35 2AAT7| Tl gt viE o=4
215}tk Table 5).
uj7f] AZZA3H(Betweenness centralization) %
A7k oh - 2ot B =] Ul ek 71
4 Aoz oabEv, ghaxe] d7a7|el 1
oA e} AE shar A= 471wl AA =
94 274 A4Z413HCloseness centralization)

Axter 4= It
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4.3 ERGM 24

ERGM %3 9] A4 54 Aik= (Table 7)1} T},
WA 209 W] AR 34 Anre Avud
Edges+= —8.3881(p<0.001) 9] Al4E= = 7+ A2 9]
7R o] B9inet Acki 22 o|ulal, Twopath
—1.9200 (p<0.001)2 &t koA ThE kB2 7 o
AE AA A2 == 7Hs/d0] Rrhe As onigttt

outdegreed+= 3,2789(p<0.001) &2 YEYA o
A e} e ) el A7 S 717 Sheol
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(Table 7) ERGM estimate

Variables Estimate Pr(>[z])
Edges -8.3881 | <0.001***
Twopath -1.9200 | <0.001%***
outdegree4 3.2789 | <0.001%**

nodefactor. X6 T.ET 0.4506 0.035*
nodematch.X6T 0.6039 | <0.001%***
nodematch. 3§ 412, tJd A+ | 2.6278 <0.001***
nodematch. 3§ - 225665 | <0.001%**

p<0.05, ***p<0.001

2k Yeld 7HsAd o] =31, ‘nodefactor. X6T o] Al+=
A7} 0.60392 E%£ 6T &AL 7H2 =5 Alo]g]
AE 7Fsdo] wohe AS 9Jnlgitt ‘nodematch, ¥
479 2. AT 2 ‘nodematch, 3G ol A
= A AT &8 LEE7E B2 FHA A
(2.62788)% 7}A 1, 2= H]&(0Odds Ratio) A4 4]
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E ZF o4 gEo] oF 134 =1L, thd /A4 9 ok
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(Fig. 7) Results of Regression Analysis
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