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[Abstract]

This paper aims to find promising export items for market expansion of defense export items. Germany,
the UK, and France were selected as export target countries to obtain unstructured forecast data on weapons
system acquisition plans for the next ten years by each country. Using the TF-IDF in text mining analysis,
keywords that appeared frequently in data from three countries were derived. As a result of this paper,
keywords for each country's major acquisition projects drawing. However, most of the derived keywords were
related to mainstay weapon systems produced by domestic defense companies in each country. To discover
promising export items from text mining, we proposed that the drawn keywords are distinguished as similar
weapon systems. In addition, we assort the weapon systems that the three countries will get a plan to acquire
commonly. As a result of this paper, it can be seen that the current promising export item is a weapon system
related to the information system. Prioritizing overseas demands using key words can set clear market entry
goals. In the case of domestic companies based on needs, it is possible to establish a specific entry strategy.

Relevant organizations also can provide customized marketing support.

» Key words: Defense industry, Export market expansion, Promising export items, Text mining,
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I. Introduction
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II. Preliminaries

1. Theoretical background and Related works
1.1 Word embedding and TF-IDF
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1.2 Antecedents in Text mining
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III. The Proposed Scheme

1. Research data and method
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Table 1. The Ratio of Imports in Finished Weapon
Systems to the Total US Defense Budget

Defense budget trend in America 2022
Import amount of finished W.S(millions, USD) 2118.75
Defense Budget(millions, USD) 793,255
The ratio of import in finished W.S. to the 0.27%
total US D.B. '
Source: JANES Market Forecast & World Defense Budget
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Table 2. Summary of Raw Data

Classification Value
The number of Export target 3
Total market size
(millions, USD) 546,796
Estimated period of market 10 vears
size(2022~2031) y
The number of text data 7,277
The number of effectlve. words used in 91735
the analysis
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2. Research model
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Data Preprocessing

1

Frequency based embedding
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based on keywords
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Review of the results

Fig. 1. Research process in this study
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IV. Results
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Table 3. Cumulative Frequency of Keywords Required
for Acquisition in Germany and TF-IDF

words Meaning of Words Frequency TF-IDF
Unmanned Aerial
Luna Vehicle (UAV) 31 0.000665
Multi-Functional
MKS Battleship 29 0.000622
Tornado M.ultl—Funr.:tlonaI 47 0.000504
Fighter aircraft
Motako Mobile tactical 23 0.000493
communication
Franken .
thal Minelayer 20 0.000429
Skeldar UAV 20 0.000429
Attica Thermal imager 19 0.000408
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Table 4. Cumulative Frequency of Keywords Required
for Acquisition in UK and TF-IDF

words Meaning of Words | Frequency TF-IDF
Insyte | Multi-Functional 47 0.000608
Radar
Tactical
Bowman communication 91 0.000588
system
Ceptor Air-defense 41 0.00053
missiles
Skynet Satellites series 36 0.000465
Modular command
Nautis and weapon control 30 0.000388
system
Battlefield
Bisa Information System 29 0.000375
Application
Uat Outfit UAT-ESM 29 0.000375
systems

Table 5. Cumulative Frequency of Keywords Required
for Acquisition in France and TF-IDF

words Meaning of Words | Frequency TF-IDF
Maritime satellite
Syracuse communications 98 0.00077
for naval
Mica Antiaircraft missile 26 0.000723
for naval
Sperwer Tactical UAV g.round 42 0.00066
control station
DRBV Radar for naval 39 0.000613
ARBR Electronic Support 38 0.000597
Measure for naval
Senit | Combat systems 34 0.000534
for naval
Rafale | ultifunctional 65 0.000511
fighter aircraft
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Table 6. Classification of similar weapon systems
on keywords in 3 countries

Weapon system Classification

electronic support UAT(UK),

PP ARBR(Fr)
communication Motako(Ger),
Information Bowman(UK)
system Sperwer(Fr),
control Nautis(UK)

command Bisa(UK),

Senit(Fr)

Fighter aircraft Tornado(Ger), Rafale(Fr)

Radar Insyte(UK), DRBV(Fr)

UAV Luna, Skeldar (Ger)

Missile Ceptor(UK), Mica(Fr)
Satellite Syranuse(Fr), Skynet(UK)
Combat ship MKS, Frankenthal (Ger)

Thermal imager Attica(Ger)

Promising Weapon system export items

w Fighter airgraft

w Radar

mUAV
Missile

u Satellite

m Combat ship

m Thermal imager

w Information system-support

w Information system-communication
Information system-control
Information system-command

Fig. 2. Frequency of each keyword

Aelshtd, Mea BHse AT TA A%
oA 912 ApxIstust solel 3 7122 E5h A2 L A
o] et vlEiEol] il 4 9l FRAIAE] I
A oAl PAAel HEA o] Exfaictn 2
k. 33 U HADIASS FRAlAH] BAY BYE

LI

i b

27AAe] ol ks 29 olujzt HiAlad 5
of WAAQ BFole} 2 4 Uk WA £FE BT
s QPR 3 o AFssich old] ¥ A7Ane
Eoj2 FRAIAE] BT SIRIS0] BAAAH

RYLEESl BHT 4 Yok



A Study on the Finding of Promising Export Items in Defense industry for
Export Market Expansion-Focusing on Text Mining Analysis- 241

V. Conclusions
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Appendix.

Table 1A. Cumulative Frequency of Keywords Required
for Acquisition in Germany and TF-IDF

Vzlggt:)s Frequency TF-IDF Ranking
eurofighter 75 0.000804575 1
ref 58 0.000622205 2
tornado 47 0.000504200 3
bundeswehr 37 0.000793847 4
heron 37 0.000396923 4
rim 35 0.000375468 6
corvettes 34 0.000364740 7
luna 31 0.000665115 8
mks 29 0.000622205 9
motako 23 0.000493472 10
frankenthal 20 0.000429106 11
lurssen 20 0.000429106 11
skeldar 20 0.000429106 11
attica 19 0.000407651 14
hafis 19 0.000407651 14
idz 19 0.000407651 14
sachsen 19 0.000407651 14
dsgs 18 0.000386196 18
heer 17 0.000364740 19
infosys 17 0.000364740 19

Table 2A. Cumulative Frequency of Keywords Required
for Acquisition in UK and TF-IDF

V\E(LJJrlj)s Frequency TF-IDF Ranking
british 217 0.001402634 1
raf 145 0.000937244 2
gbp 120 0.000775650 3
babcock 96 0.000620520 4
bowman 91 0.000588201 5
eurofighter 53 0.000342578 6
insyte 47 0.000607592 7
astute 44 0.000568810 8
ceptor 41 0.000530027 9
skynet 36 0.000465390 10
dstl 33 0.000426607 11
nautis 30 0.000387825 12
bisa 29 0.000374897 13
uat 29 0.000374897 13
ccaaw 27 0.000349042 15
wildcat 27 0.000349042 15
albion 26 0.000336115 17
argyll 24 0.000310260 18
bgoaa 24 0.000310260 18
mastiff 23 0.000297332 20
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Table 3A. Cumulative Frequency of Keywords Required

for Acquisition in France and TF-IDF

w((lJ:rrc)ls Frequency TF-IDF Ranking
syracuse 98 0.000770041 1
syst 74 0.001162919 2
csf 72 0.000565744 3
rafale 65 0.000510741 4
dcn 50 0.000785756 5
mica 46 0.000722895 6
spectra 45 0.000707180 7
sperwer 42 0.000660035 8
drbv 39 0.000612890 9
arbr 38 0.000597174 10
timent 36 0.000565744 11
senit 34 0.000534314 12
alouette 32 0.000502884 13
floreal 30 0.000471453 14
gaulle 30 0.000471453 14
drbn 29 0.000455738 16
entretien 29 0.000455738 16
fayette 29 0.000455738 16
indisponibilit 29 0.000455738 16
rubis 29 0.000455738 16

Authors

h Seoyoon Yeo received the M.A. degrees in

Department of International Trade from
Graduate School of International Studies in
Pusan National University, Korea, in 2011.

She works as a researcher at the Global

Defense Industry Promotion Team, Korea Researcher Institute
for  defense Technology planning and advancement.
Her-research interests include Defense export promotion and

strategy, Global Value Chain, Technology management.

Jong Hee Jeong received the M.S. and Ph.D
degrees in Department of International Trade
from Graduate School of International Studies
in Pusan National University, Korea, in 2008

and 2014, respectively.

Dr. Jeong is an lecturer at Department of Smart Distribution
and Logistics, Gyeongsang National University, Korea.
Her-research interests include Global strategic management,
Big data processing on Strategic decision making, Global

supply chain management.

Seong Ho Kim received his bachelor's,
master's and doctoral degrees from the
Department of Trade, Pusan National
University in 1997, 1999 and 2002. Dr. Kim

joined the Department of Electronic

Commerce at Gyeongnam National University of Science and
Technology in 2006 and has been with the Department of
Smart Distribution and Logistics at Gyeongsang National
University since 2021. He is currently studying international
business strategy of big tech enterprise, the impact of
information technology such as blockchain and big data on

supply chain management and logistics.



