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Abstract This paper studies aspects of the LINC+ project, which was conducted from 2017 to 2022 as
a government-supported project for industry-university cooperation. The characteristics and major
activity patterns of the LINC+ project are reviewed through text mining analysis of LINC+WEB
documents (WEB) and LINC+ project report documents (REPORT) generated during the project period.
The results of keyword analysis, topic modeling analysis, and ego network analysis of WEB indicate that
enterprise, region, student, Ministry of Education, and start-up are major keywords and topics, and for
REPORT, agreement, special lecture, regulation, city, and data are major keywords and topics. The ego
network analysis shows that student, region, and enterprise under WEB constitute a large size, and
structural holes are relatively large. Agreement, city, and regulation under REPORT also form a
large-scale ego network, but their structural holes are small. The results imply that LINC+ activities were
focused on education and manpower training, rather than research, employment, or technology transfer,
and characteristics of the LINC+ project, which included community participation, are well-reflected in

the text analysis. Implications and suggestions for future research are presented.
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Table 1. Keyword by frequency

e
1%

2
e

gt rlo
&

i

N = A
BEE
40 o rlo 1o o
of 4
ol o

N
N

o] ALt ARIEEA 9] 719E HEHNS ZAIAM A
AE Yefe 719E, & =50 tigt ol YEYA &
A& B3l o159 FFE, 9, 121 BAYE sttt
ek 719E W 9 By wdy B4 83 ox v
EQT BAL Yoy g 1HE o]’ WEA
o AtIeEAol Higt Zzre] 719iE YESA 24 2
=2 AAEIe] 5E7HS] LINCHANY YA otz &
Astarzt skt

3.1 719 3.k

719 Wl 42 ZA00A

LINC+WEB Text (2017~2021) LINC+REPORT Text (2017~2021)
TF TF-IDF TF TF-IDF
1 region 2782 industry 1348 1 agreement 7160 period 598
2 support 2301 participation 1288 2 data 3538 beforehand 597
3 accomplishment | 2178 specialty 1236 3 lecture 3454 | exclusive charge | 596
4 education 1921 enterprise 1222 4 special lecture 3232 shortage 596
5 |ministry of education| 1887 selection 1060 5 selection 3017 | administration 595
6 student 1708 agreement 1051 6 school year 2814 basics 591
7 industry 1616 center 1048 7 graduation 2725 enterprise 590
8 participation 1548 event 979 8 | committee member | 2695 ecology 589
9 enterprise 1513 school 912 9 city 2683 | communication | 588
10 specialty 1474 offer 912 10 counseling 2645 credit 585
11 center 1354 |national research foundation| 895 11 credit 2538 | representative 584
12 agreement 1327 progress 892 12 way 2407 relationship 584
13 selection 1286 professor 889 13 safety 2258 hold 578
14 school 1172 public 883 14 energy 2139 machine 577
15 innovation 1167 share 881 15 regulation 2138 digital 574
16 event 1125 picture 881 16 MOU 2121 ready 573
17 start-up 1102 innovation 834 17 human affairs 2021 supervising 565
18 share 1088 subjectivity 802 18 subject 1835 domestic 562
19 professor 1030 excellent 778 19 reproduction 1833 organic 560
20 public 967 operation 734 20 interview 1832 staff 559
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Table 3. Topic modelling analysis of LINC+WEB

LINC+WEB LINC+REPORT LINC+WEB Keyword
1 education 0.648 agreement 0.744 1 design de;iin, COHteSthi capstone, competitive
exhibition, student, competition, on-site
2 student 0.628 data 0.447
3 region 0.592 lecture 0.434 2 region regi[on,picture,school,offer,
center,economy
4 enterprise 0.541 tenure-track 0.431 — - - -
5 support 0.505 enterprise 0.419 ministry of ministry of educa}mon, SeleCtIOfl, n.aFlonal
3 d 2 research foundation, step, subjectivity,
6 participation 0.474 graduation 0.409 education  __ luation, support
7 | accomplishment | 0.464 city 0.406 4 lish accomplishment, share, diffusion, forum,
8 excellent 0.444 special lecture 0.403 accomplishment hotel, workshop, announcement
9 operation 0.439 digital 0.372 5 articipation  P2rticipation, professor, student, education,
10 program 0.439 safety 0.366 p P departiment, agreement, specialty
11 start-up 0.423 company 0.359 6 enterprise | SNTErprise, region, cultivation, education,
12 industry 0.403 MOU 0.353 Ly revolution, talented person, innovation
13 field 0.383 basics 0.341 7 agreement agreement, region, work, signing,
14 target 0.383 counselling 0.334 establishment, activation, center
15 share 0.378 energy 0.331 3 family family, company, enterprise, officials,
event, accomplishment, participation
start-up, student, education, support,
32 EI—L! E','é._%l —E—*_'! 9 start-up participation, employment, program,
on-site
LINC"'/\]'%QI %%A—]Q}— A]'%%T't_’?}q% g%é}% ’Ejg 10 | special news special news, support, innovation,

FAE 27) S HAE W) olHES 4k FAIR Fol
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Table 4. Topic modelling analysis of LINC+REPORT

LINC+REPORT Keyword
1 reeulation regulation, achievement, human affairs
& revision, instructions, criteria, credit
committee committee member, director, supervising,
2 member budget, conference, administrative,
university president
3 cit city, energy, reproduction, material, part,
¥y machine, food
4 counselin counseling, camping, special lecture, lecture
& course, school year, graduation, career
5 data data, safety, chemistry, school year, credit,
production, application
6 agreement agreement, selection, lecture, special
8 lecture, MOU, graduation, way
7 wo-wa two-way, livinglab, ocean, vision,
v city,market, self-reliance
8 hotel hotel, agreement, lab, mirror,
robot, beauty, fashion
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Fig. 1. Visualization of Topic modelling
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Table 5. Features of Ego network of LINC+WEB

ego node link ez\ferage 'mean density
no. no. egree  distance

student 124 2,113 34.081 1.723 0.277

region 117 2,045 34.957 1.699 0.301

enterpise 107 1,785 33.364 1.685 0.315

agreement 73 971 26.603 1.631 0.369

ministry of  ¢g 704 20706 1601 0309
education

professor 62 707 22.806 1.626 0.374
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Table 6. Features of Ego network of LINC+REPORT

node link average mean

8o no. no. degree  distance density
agreement 265 14,078  53.125 1.803 0.201
special lecture 199 8,869 44.568 1.780 0.225
data 187 8,127 43.460 1.773 0.234

city 161 5,670 35.217 1.792 0.220
regulation 126 3,875 30.512 1.767 0.242
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Table 7. Structural holes of Srudent Ego network

effect size constraint hierarchy
1 progress 50.936 0.090 0.269
2 excellent 65.559 0.092 0.318
3 event 38.088 0.095 0.306
4 student 116.477 0.096 0.475
5 uses 24.022 0.097 0.234

Table 89] X/¢/ o1 WESITE /o] AlRHL of
o8] W, A4 oA dom, a8l AN 72
B9 2717} heks] 28 AN ol 479 1] of

% oIS A9 oALE AFoF HEE & & Ao ¥
gl AE 552 SAE + A= fRel A= vt

o oA A9, ER0.18), AN0.124). T
0.111), 44(0.072), AA0.7) 53+ AekRAQ] 9le
1 RlokpA7} ululgt Aom ekt

Table 8. Structural holes of Region Ego network

effect size constraint hierarchy
1 uses 29.299 0.082 0.216
2 region 109.288 0.085 0.384
3 progress 48.681 0.087 0.251
4 propel 43.280 0.092 0.275
5 nationwide 32.353 0.093 0.251

Table 99| 7/¢/ o1l GA] £&37|7} 331 A|kd
ol 124 g9 77t & &+ Ut A2 A
A = 1067] & FS &9 89ol1 7790 AL
0.388% U=t d13#(0.085), HE(0.046), 7+e3]
(0.031) & Aol & 9] =S| A 2] AA|
T 37 ot of| 1l 7/ gl it Aoko] A o] oflaL
EolA HFEo] YA g2 AoE LT

Table 9. Structural holes of Enterprise Ego Network

effect size constraint hierarchy
1 propel 44.614 0.087 0.228
2 uses 25.788 0.092 0.179
3 council 30.583 0.098 0.208
4 project 34.601 0.098 0.241
8 enterprise 98.577 0.102 0.388

Table 109] =7 o1 YEHZ= S} 714 9
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Table 10. Structural holes of Ministry of Education
Ego Network

effect size constraint hierarchy
1 progress 31.464 0.128 0.187
2 perform 15.239 0.140 0.155
3 campus 15.275 0.143 0.213
4 school 21.315 0.149 0.325
so | ministy of 550 0394 0777
education

3312 LINCHMITIRA: 50 28 &4/

LINCHIQIHEA o)1 5 FoF 724 ga 27 &
A A3}, Table 110] Ueht A4 oo} m8arle
deks] At AL B Ao etk M7 265
A = B Ao W &9 93912, AL 0.545
24 o) A gk R0z ekt A4 B4 AR
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Table 11. Structural holes of Agreement Ego network

effect size  constraint hierarchy
1 hold 90.740 0.030 0.141
2 shortage 91.593 0.032 0.155
3 review 106.294 0.032 0.170
4 | implementation ~ 78.478 0.035 0.147
93 agreement 253.846 0.058 0.545

Table 129] =4/ o2 YIEYZ FA] a1l E4/9]
8371 IAY, AFYS =11, JA GA| thds
2 Z0R Ygpyth =4/ o|19] x4 g9 7=
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ofF 2 Zlog dM=l=d AA(0.615), FE(0.224),
1&(0.223), #WH(0.170)9) k=Eo] FotA Z=A/=
Aokt = AoR YEPTh =47 o] Al <=
Ae 161719 =E F 22 SAYR 15692 Aoz
et Z4/ dai= AA F9H oiEE SASkHE 92
A A YA 2 AOo=Z YERgT

Table 12. Structural holes of City Ego network

effect size constraint hierarchy
1 shortage 56.230 0.046 0.148
2 hold 51.502 0.052 0.172
3 | predecessor 75.421 0.053 0.156
4 data 69.842 0.054 0.240
156 city 150.460 0.419 0.949

Table 139] 7% o3 W= A9, 759 &8
EFSERE CXERSD P EEREEE
AL 067024 BA bl 24 2w A
(0.209), A2(0.101), A71(0.077) 59| 4% wESZ
RE 5o Aobge Wi Aow ekt

Table 13. Structural holes of Regulation Ego network

effect size constraint hierarchy
1 hold 43.733 0.059 0.171
2 agreement 102.830 0.060 0.268
3 facility 49.317 0.061 0.141
4 |maintenance 53.989 0.063 0.198
96 | regulation 118.864 0.167 0.670
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