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Exploring the Research Topic Networks in the Technology
Management Field Using Association Rule-based

Co-word Analysis

Ikjin Jeon - Hakyeon Lee

Abstract : This paper identifies core research topics and their relationships by deriving
the research topic networks in the technology management field using co-word analysis.
Contrary to the conventional approach in which undirected networks are constructed
based on normalized co—occurrence frequency, this study analyzes directed networks of
keywords by employing the confidence index of association rule mining for pairs of
keywords. Author keywords included in 2,456 articles published in nine international
journals of technology management in 2011~2014 are extracted and categorized into
three types: THEME, METHOD, and FIELD. One-mode networks for each type of
keywords are constructed to identify core research keywords and their interrelationships
with each type. We then derive the two—mode networks composed of different two types
of keywords, THEME-METHOD and THEME-FIELD, to explore which methods or
fields are frequently employed or studied for each theme. The findings of this study are
expected to be fruitfully referred for researchers in the field of technology management to

grasp research trends and set the future research directions.

Key Words : Technology management, Co-word analysis, Association rule mining,

Network analysis, Author keyword
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1991), 4 B A =38k Courtial, 1994), A7 AA-+(Noyons and van Raan, 1998; van Raan
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Cetindamar, 2011; Cetindamar et al., 2009; Choi et al., 2012; Lee, 2015). ¥ Aol A=
A9 107 st=A T AR 719 = ARE AFshA] R R&D managements A 2] gk
U] 97 SeAE A gt ® dAs it

97K g=Ael 201158 2014 7hA] Al E =79 AA] ZEE SCOPUSEFH
Jotalom, #3¥ =2 M R 239 AR} 71 =9 = ok <3 1>3 Ak T
245671 2] =o] =3 2™, Technological Forecasting and Social Change (TFSC)
7F AT R 7P E-& Wb Journal of Engineering and Technology Management
(JETM)o] 9R/N= 7H AA Yelstth & 39,24371¢] 719 =7 =55 12, Journal
of Product Innovation Management (JPIM)7} 7818712 7} & 7|99=5 x3gtslar
Ue Ao=m YEHh

<E 1> MUY =K H =72 F
8k == T | 71¥E F
Journal of Engineering and Technology Management (JETM) 98B 1,198
IEEE Transactions on Engineering Management (IEEE) 201 3,277
Research Technology Management (RTM) 170 1,817
Technovation (TVN) 213 4,580
Technology Analysis and Strategic Management (TASM) 254 1,972
Technological Forecasting and Social Change (TFSC) 547 5,463
Research Policy (RP) 506 7,152
Journal of Product Innovation Management (JPIM) 281 7318
International Journal of Technology Management (IJTM) 186 5,966
Al 2,456 39,243

2. 71992 AA H EF

% BTSN UBS o7k B elr BANE 97t do] AR e NgER
QAEE A9t Bom, $UT vl BTen N9 =e] ol vt e #
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Aurow Yol Fe5E oold) A%, AR 719= Be ool WA



AFEE gmle] FYEE INY=E FAHow ES (4! Strategic decision

making — decision makmg)

=3 HE 49 5007 71 =S i e s Al AdS Fdsklen, AAE JHE=E
o m v Fd NEsrh 22 A9 2007 V19 =E HE l'ir—?

= o s 7833l
th A4 E 2007 7199=E A9 FA1E dUEh= THEME, gel He 7ls 4
2b ok B =7ke dEhE FIELD, 17 Wie Yehls METHOD® 247313l
o} 1 A¥, 200702 7199 =7F THEME 15670, FIELD 207§, METHOD 247] 2 55|
Rom, oyl <E 2> 719E FEE 3 Rk 49 107 719 =5 vERd Ao
A 20070 71 = B 8% 719ed NiREgel RS <HFOA>o] RSt
THEME 719 = s A+ NPD(new product development)’} $E4 02 We 422 Hl
TS5 YeR AL e, Projectmanagement, Decisionmaking 59 7199=7F 71 5 &
o]t} FIELD oAM= High-tech®t SME(small & medium enterprise)”} 717
AT LS & T Ao, Ching Aol tiE A7 AL =8 BAlS Hola

:L

mlr

FN

S & 4= 9tk METHOD 9ol X+ Empirical analysis 2 Regression analysis’} 4
W o 2 7h Wol 8w = WS & 5= 9low Social network analysis® 23]
AEE s & T Utk
<IE 2> 788 &3 Yz Top 10 ZI¥E

& THEME FIELD METHOD

4 719= ELEER 7191= I 7191= R
1 | NPD 6235 | High-tech 673 | Empirical analysis 1377
2 | project management 1187 | SME 572 | Regression analysis 643
3 | Decision making 1030 | China 560 | Social network analysis 534
4 | Iinnovation diffusion 97| BT 01 | Case study 487
5 | Product innovation 99 | Manufacturing 531 | Conceptual framework 400

Structural equati
6 | Product design 933 | Automotive industry | 461 b equetion 373
modeling
7 | Technology transfer 931 | NT 369 | Scenarios 358
8 | Knowledge management 873 | Developing country 246 | Patent analysis 338
N oduct Pha tical
9 av produc 8491 . rmacentica 209 | Computer simulation 299
performance industry
10| Innovation policy 79| Emerging market 196 | Bibliometric analysis 296
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A= o] § Aol vkt AF FAHEAE @ X AT vEgAse B
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A7 FA 49

ol o A= Al 7HA] FEe] 7Y e
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1. THEME 7]9= ¥ E9=

olg <29 1> AF= AAA 025 48
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9 AAF 4 Abol &4
_/‘E_O
719 = s 7IN= gk
1 |NPD 42.308 | NPD 44972
2 | Disruptive innovation 6.41 | R&D investment 14.952
3 | Iinnovation policy 5.128 | Innovation policy 12.887
4 | Economic growth 3.846 | Economic growth 5.162
5 | Information issemination 3.846 | New product performance 5.09
6 | Optimization 3.846 | Disruptive innovation 4.346
7 |R&D investment 3.846 | Information dissemination 3.497
8 | Technology transfer 3.846 | Multi criteria decision making 3.463
9 | Concurrent engineering 2.564 | Optimization 1.765
10 | Dynamic capability 2.564 | Market share model 1.765
71749 oke] 7HE dAl# 9l THEME 7]91 =+ NPDiUrE‘r St} NPDE ¢teA 9l
AZATHE AFE Holal o, 7|4 d W bds FAEH 3 Ad7HL des
o+ 4= 9t} Productdesign, Project management, Portfolio management 5 A% 7Y
W 222 A A, Organizational culture, Organizational change & A% 71
zA A AT Strategic planning, Innovation strategy 5 AgFe] 78 ko 2 M 9
NPD A7 A8 =} &3 Market performance, Financial performance 5 NPD7}
7191 A3ell w1 A ael e ATE Bs) o Folrk Geow AAFRH0] L

THEME 7]9)=% Disruptive innovation® Innovation policy®= YEFEo™ F 719 =
= Alols Aol M E 717} 69]9F 3912 =2 95 Holal 3t} Disruptive innovation

& Aol §83 B#Ase] Product innovation, Incremental innovation®} $H7 -7}
guls] olFojF o Customer orientation, Innovation project 5 Disruptive
innovations 8317] Yk Ao 3k A= A o] Fo{H Tl Innovation policy=

=7F gAY Tedals ey s AAA =524 National innovation
system, R&D investment 53 St itk AG7F AT R&D investment= A}
o]Fd/delA NPD th5o= 290 &5kon, ol 7|sdile] FALALEN R&D
investment?} T3 BHlo A A thFoiX L 9SS o]}

114 7183095 249 45



2. METHOD 7|9 Y EY=

obg <ad 2>+ A= AIA 0082 #&ste]l Ad¥E METHOD 719 = vES =

2 yehdl Aoln], <# 5>& METHOD 7]9)= HEY A o] 944 49 107] 719 =
= vepd Aol
biblometric analysis
(e social network analysis
in-depth interview
.| c(-mputer simulation
agent based model
dE‘S\Qﬂ structure matrix
e gression analysis
system dynamics
<12l 2> METHOD 7I1¥E HE®Z
<¥# 5> METHOD Z|®/E HE<?3 4N
o AAF U Aol F 44
=
7= s 719= o
1 Empirical analysis 52.381 | Empirical analysis 34.329
2 Cluster analysis 42 857 | Cluster analysis 21.856
3 Computer simulation 33.333 | Computer simulation 12.633
4 Conceptual framework 33.333 | Conceptual framework 8.608
5 Structural equation modeling 33.333 | Patent analysis 7.089
6 | Patent analysis 28571 | Structural equation modeling 6.545
7 | Bibliometric analysis 23.81 | Literature review 4974
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