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Abstract

The objective of this paper is to propose a method of how to perform risk assessment in the early stage

of

defense research and development for the acquisition of weapon systems. An advanced method for risk
assessment and its associated objective functions are developed first based on the concept of systems
engineering. The developed method is then applied to carry out the analysis of altermatives in the trade—off
environments. As a case study, the multi-purpose training ship is considered, where it is performed using the
notions of technology readiness levels, degrees of difficulty, and technology need values to facilitate design
space visualization and decision maker interaction. It is noted that decision makers can benefit from our

approach as an improved risk assessment method in the context of multi-criteria decision making.
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<Table 1> Technology Needs Value

Technology | weighting

Need Value | Factor Description

The technology effort is not critical at this time to the success of the
program— the advances to be achieved are useful for some cost
improvements; However, the information to be provided is not needed for
management decisions until the far- term

TNV-1 40%

The technology effort is useful to the success of the program—the
advances to be achieved would meaningfully improve cost and/or
performance; However, the information to be provided is not needed for
management decisions until the mid- to far- term

The technology effort is important to the success of the program—the
advances to be achieved are important for performance and/or cost
objectives AND the information to be provided is needed for management
decisions in the near- to mid- term

TNV-3 80%

The technology effort is very important to the success of the program;
the advances to be achieved are enabling for cost goals andjor important
for performance objectives AND the information to be provided would be
highly valuable for near-term management decisions

TNV-4 100%

The technology effort is critically important to the success of the

V-5 120% | Programat present—the performance advances to be achieved are enabling
AND the information to be provided is essential for near-term management

decisions
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DVL DV1_Opl 0.30 0.60 0.10 0.600 0031 0.019
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