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Abstract In a previous study, technology protection levels were set on a qualitative basis. That study
lacked quantitative standards, so here, we conduct a study to complement the previous study and to
present an objective standard. This paper provides a method of setting a technical protection level that
applies statistical analysis. To set the technology protection level, statistical analysis of six technical
survey items is performed first. Second, the technical survey items are analyzed by AHP to quantify the
opinions of experts in order to derive weights for each technical survey item. Finally, by using the
normal distribution scatter map and median calculation method, the technology protection level is
selected in three stages using the final detailed factor technology score reflecting the weight. The
technology protection level methodology developed through this study is the first methodology with
objectivity that can evaluate defense technology by level. If this methodology is applied in practice, it
is believed that it will provide a scientific and quantitative technology value judgment criterion when

setting the technology protection level in the future.
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Table 1. Standard of Technology Grade 3

Selecting indexes using statistical analysis
Grade Standard 1.1 Data setting
Importance(Realization of system) > 4 1.2 Descriptive statistics of 6 indexes
& 13 Reliability of indexes
VSL Difficulty of technology ) 4 s
&
Degree of avoiding technology transfer > 2 Calculation of Weighted Average of Indexes
Importance(Realization of system) ) 4 2.1 Review of AHP
&
Difficulty of technology » 4 2.2 Analysis of weighted indexes
SL or o
Importance(Reahzzt:on of system) > 4 Deriving Technology Grade
Degree of avoiding technology transfer ) 2 31 Criterion unification and Calculation of
L else ’ technology score

3.2 ATy 2xt

Fig. 12 7|&Ee5d 44& A% d7dAelnh
Fig. 19141 LR vle} gho] 2ARJE0] 71&8A] 24,
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ZARFES HEI} RAFE AHP 24519 715318 44
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Table 2. Examples of 723 technical score

3.2 Deriving Grade using a interquartile range

Fig. 1. A procedure about the study
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[9-111& 4383t A} Fig. 29+ Zo] 67 F= F Ai7]
=5F UIY FEN AEEE g2 23S UE

= Ao l~>

Factor 1 Factor 2 Factor 3
Indexes| Technology Importance Degree of
Level Importance . oo 1
L (Protection | Difficulty of | avoiding ) .
compared to | (Realization Ripple effect
of technology | technology Grade
advanced of system)
technology) transfer
country
Technology
score score
0~100 1~5
1 Stels target of electronics 79.50 4.25 4.25 4.25 4.75 3.50 VSL
2 Analysis othCnS/Multlstatlc 78.00 425 3.50 375 375 375 oL
3 | Rebuiilding DB about 80.50 375 425 375 400 350 IL
targetable metropolitan
4 | Simulator about radar 85.00 450 3.00 375 325 425 sL
environment
5 Searching radar signals 75.00 4.00 5.00 5.00 5.00 5.00 VSL
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Fig. 2. Normal Distribution of relative technical
standard
(a) Original (b) Box-Cox transfer (c) Log transfer (d)
Index transfer (e) Johnson transfer (f) Johnson transfer

(f) (d
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Fig. 5. Cronhach @ coefficient and Graph of reliability
(a) Cronhach e coefficient (b) Graph of reliability
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Table 3. Expert Percentage

Company Expert Percentage
Defense Acquisition Competent Officer 8%
Program Administration | Lieutenant Commander 8%
Agency for Defense Principal Researcher 4%
Development Senior Researcher 4%
Principal Researcher 4%
Defense Agency for Senior Researcher 36%

Technology and Quality

4%
12%
8%
8%

Researcher

Defense Industry Section Chief

Company

Manager

Academia Professor
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Table 4. Weight Results
Final
Level 1 Weight Level 2 Weight wel?gaht Ranking
Technology
Level
compared to | 0.5267 |0.209683 2
Technology 03981 | advanced
level country
Difffeulty of 15 17331 0.18845 | 3
technology
Realization
0.3983|0.161203 4
of system
Importance |0.4047 - .
Protection of\; (317 10.243401| 1
technology
Degree of
avoiding | 575010113374 5
Influence |0.1972| technology
transfer
Ripple effect | 0.4250 [0.083798 6
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Table 5. 5 Examples of final technical score

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6
Technology Degree of
Indexes| Level Importance | Importance . o X
L ) Difficulty of | avoiding Ripple Score of
compared to | (Realization |(Protection of
- technology | technology effect technology
advanced of system) | technology)
transfer
Technology country
score standard(0~5)
1 Stels target of 3975 425 425 425 475 350 417
electronics
=
Analysis of
2 bi/Multistatic RCS 3.9 4.25 3.50 3.75 3.75 3.75 3.805
Rebuiilding DB about
3 targetable 4.025 3.75 4.25 3.75 4.00 3.50 3.955
metropolitan
4 | Stmulacor about 425 450 3.00 3.75 3.25 425 3.775
radar environment
5 Searching radar 375 4.00 5.00 5.00 5.00 5.00 455
signals
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Standard | Quartile | Kaplan-Meier Grading
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Table 7. Difference of previous study and this study

Previous study This study

6 indexes
(Technology Level
compared to advanced

3 indexes country,
(Difficulty of technology, Importance(Realization of
Degree of avoiding system),

Importance(Protection of
technology),
Difficulty of technology,
Degree of avoiding
technology transfer
Ripple effect)

technology transfer,
Importance(Realization of
system)

Present standard score of 3

A . Weighting 6 indexes using
indexes using expert

. AHP survey
opinion
Fig. 7. Deriving Grade using a interquartile range
(Available From: http://www.ssacstat.com)
Table 8. Original result vs Study's result
Original result Study result
Technology
VSL SL 1L VSL SL 1L
Factor 2 ) 4 Factor 2 ) 4 & Tehcnical final score
Factor 4 ) 4 X
Factor 4 5 4 else Standard of distribution 427
Factor 2 ) 4 & X = 4.27 < 379 x € 3.79
Factor 5 ) 2 Factor 5 ) 2 =
number
101 250 372 723) 109 250 364
o o o Perentage o o o
14% 34.6% 51.4% (100) 15% 35% 50%
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