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ABSTRACT

Extreme events tend to affect a large population and have a negative cascading effect on 

a nation’s economy and society.  These low probability-high consequence (LP-HC) 

extreme events include a wide range of hazards ranging from natural disasters to 

technological accidents.  Research and development (R&D) can play an important role 

in helping reduce the vulnerabilities to extreme events by protecting key assets, 

mitigating the effects of disruption and degradation, and facilitating recovery following 

catastrophic events.  R&D decision-makers must consider multiple, often conflicting 

objectives, alternative outcomes of future events, in the form of scenarios, and the effect 

that R&D projects have on them.  The objective in these types of problems is to 

assemble a portfolio of R&D projects that best minimizes the disruption caused to the 

population by the extreme event.  

This research provides an R&D decision-maker with an alternative formulation to the 

multi-objective R&D portfolio selection problem for extreme events.  R&D portfolio 

selection problems for extreme events can be modeled using a linearly constrained 

objective formulation where the objectives account for the entire effected “population” 

or set of possible outcomes.  The data requirements for this type of formulation include 

estimates of the likelihood of future scenarios occurring as well as estimates on the 

effects that various R&D projects have on those scenarios.  By utilizing this modest 

amount of data and the linearly constrained objective formulation, a decision-maker can 

considerably reduce the number of potential solutions and can assign scores to candidate 

portfolios.  Although much work has been done in the field of R&D portfolio selection, 

none have taken advantage of a linearly constrained objective formulation.     


