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Integrated Risk Management
This research has the goal of proposing novel, reusable, extensible, adaptable, and
comprehensive advanced analytical processes and Integrated Risk Management to
help the (DOD) with risk-based capital budgeting, Monte Carlo risk-simulation,
predictive analytics, and stochastic optimization of acquisitions and programs
portfolios with multiple competing stakeholders while subject to budgetary, risk,
schedule, and strategic constraints. The research covers topics of traditional
capital budgeting methodologies used in industry, including the market, cost, and
income approaches, and explains how some of these traditional methods can be
applied in the DOD by using DOD-centric non-economic, logistic, readiness,
capabilities, and requirements variables. Stochastic portfolio optimization with
dynamic simulations and investment efficient frontiers will be run for the
purposes of selecting the best combination of programs and capabilities is also
addressed, as are other alternative methods such as average ranking, risk metrics,
lexicographic methods, PROMETHEE, ELECTRE, and others. The results include
actionable intelligence developed from an analytically robust case study that
senior leadership at the DOD may utilize to make optimal decisions. The main
deliverables will be a detailed written research report and presentation brief on
the approach of capturing risk and uncertainty in capital budgeting analysis. The
report will detail the proposed methodology and applications, as well as a
summary case study and examples of how the methodology can be applied.

Stochastic Simulation

Capturing Risk in 

Capital Budgeting 

Methodology
• Stochastic Efficient Portfolio Allocation when input assumptions are uncertain, subject to different stakeholders’ 

competing objectives, as well as budgetary, risk, schedule, operational, and strategic constraints.

• Capital budgeting techniques (standard NPV, IRR, ROI as well as non-economic metrics such as expected military 
value, strategic and tactical value, etc.)

• Monte Carlo simulation to model the uncertainties and stochastic assumptions for probabilistic results

• Project/program selection and portfolio optimization for budget allocation

• Combines hierarchical selection methods (PROMETHEE, Hierarchical Scoring-Ranking, Multicriteria Optimization) 
with stochastic optimization

• Considers operational, logistic, strategic, and tactical needs as well as optimizing across single or multiple domains 
or operational units

• Considers and models dynamic sensitivity (inputs that have the highest impact or leverage), strategic flexibility 
(strategic options for future adaptability), game theory (perfect and imperfect information, limited time or 
perpetual games, Nash/Bayes updating)

Key Conclusions and Recommendations

Optimizing Navy budget requires characterization of risk in cost, schedule, and performance. Recent NRP developed stochastic optimization. This effort conducts deep dives on risk in cost,
schedule, and performance. This research has the goal of proposing novel, reusable, extensible, adaptable, and comprehensive advanced analytical processes and Integrated Risk
Management to help the (DOD) with risk-based capital budgeting, Monte Carlo risk-simulation, predictive analytics, and stochastic optimization of acquisitions and programs portfolios
with multiple competing stakeholders while subject to budgetary, risk, schedule, and strategic constraints. The research covers topics of traditional capital budgeting methodologies used in
industry, including the market, cost, and income approaches, and explains how some of these traditional methods can be applied in the DOD by using DOD-centric non-economic, logistic,
readiness, capabilities, and requirements variables. Stochastic portfolio optimization with dynamic simulations and investment efficient frontiers will be run for the purposes of selecting
the best combination of programs and capabilities is also addressed, as are other alternative methods such as average ranking, risk metrics, lexicographic methods, PROMETHEE, ELECTRE,
and others. The results include actionable intelligence developed from an analytically robust case study that senior leadership at the DOD may utilize to make optimal decisions.
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