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As a nation experiencing rapid economic growth, South Korea and its government have made a continuous effort toward
efficient research investments to achieve transformation of the Korean industry for the fourth industrial revolution. To achieve
the maximum effectiveness of the research investments, it is necessary to evaluate its funding’s worth and default risk. Thus,
incorporating the concepts of the Black-Scholes-Merton model and the Greeks, this study develops a default-risk evaluation model
in the foundation of a system dynamics methodology. By utilizing the proposed model, this study estimates the monetary worth
and the default risks of research funding in the public and private sectors of Information and Communication technologies, along
with the sensitivity of the R&D economic worth of research funding to changes in a given parameter. This study finds that
the public sector has more potential than the private sector in terms of monetary worth and that the default risks of three types
of research funding are relatively high. Through a sensitivity analysis, the results indicate that uncertainty in volatility, operation
period, and a risk-free interest rate has trivial impacts on the monetary worth of research funding, while volatility has large

impacts on the default risk among the uncertain factors.
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<Figure 1> Causal-Loop Diagram of an Evaluation Model
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<Figure 2> Research Funding Worth
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<Table 1> The Results of Descriptive Statistics(Unit : M)

Total Public Private

Average 53.58 1318 52278
Standard Deviation 30.62 0.64 30.21
Variance 937.77 041 912.77
Minimum Value 13.84 0.29 13.55
Maximum Value 106.10 247 104.20
Median Value 50.08 1.41 48.10
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<Table 2> The Results of Jarque-Bera Test

Total Public Private
X-squared 1.7554 1.1374 1.8215
p-value 0.4157 0.5663 0.4022

42 J1EFX2Ye| duljsts

Nate 7)E71A] FrERdS o]g-3he] 19981 F-E 2013
WA7kA] A Bg A Rofel| F2kEl R&D FAHe] A dES
T3Stk <Figure 3>l A e nle} 2ol A A FA
= AFTAHOR 35%2] AARES, Tl A
FAEE 18%2] A SES, N

36%2] AAEES 7HS B
eI Uik Ao EE o 1998%35-‘%131 20131 Afo]]
27% 4 448% 2 F7HE S BoFEQIth EE FF T

7R A o] RED FAbE v o] A gi =
& lolmw, AR gl Eopol o] R&D FAE AF e
A8 E]olof TS HoJFIT

Default probability

375 M
. \/\/W\

1988 1993 1998 2003 2008 2013
Time (Year)

Probability
=
A

Default probability - Total
Default probability : Public
Default probability - Private

<Figure 3> Default Risks of Research Funding
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<Figure 5> The Sensitivity Analysis
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<Table 3> The Results of Sensitivity Analysis

Unc_ertain Resea\r/sgrfhundlng Default Rate
variables 5% | 10% | 15% | 5% | 10% | 15%
Research Funding | -043 | -0.85 | -1.48 | 4.24 | 8.07 | 11.95
Sales Amount 6.05 | 11.98 | 18.50 | -2.79 | -5.50 | -8.16
Operation Period 028 | 052 | 0.78 | 492 | 852 | 13.15
Risk-free Interest Rate | 0.13 | 0.27 | 040 | -1.44 | -3.06 | -4.42
Volatility 0.17 | 0.56 | 0.85 | 12.60 | 22.81 | 35.43
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