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Save-βt allows one to obtain other reschedules that meet various levels (βBP or βFE) of funding saving with
minimum changes.

By applying the Monte Carlo simulation method as explained in Section 3 to this illustrative example we
find the budget spend over the planning horizon can be reduced by about 48.8-50.7% (at the cost of course
of increasing spending beyond the planning horizon). However this would involve rescheduling half of all
the projects. A similar, but less disruptive option shifts 48% of the spend by delaying about 28–37 projects.
However, if we want to cut 15% of the FE funding, then only 3 projects need to be delayed. Also the confidence
interval is relatively narrow in this illustrative data set. It suggests the robustness of the proposed model and
the enough precision to make decisions about the budget saving.

5 CONCLUSION

This paper develops and illustrates a mathematical optimisation approach with Monte Carlo simulation for
maintaining capability interdependencies and budgeting program investment. The analysis using this model
can be used to present the least disruptive reschedule for various budget levels.

Note that in order to more fully appreciate the value of the proposed model and any case study, the analysis
should be compared with the current approach adopted by Defence and the funding solutions it produces. What
is clear, however, is that the model and data collection structures assists in making explicit the assumptions,
constraints and desired goal as well as providing a tool for automating some of the currently time-consuming
manual processes. The formulation of the decision problem as a MP also allows a what-if capability, for
example quarantining certain projects from any funding cuts or investigating the impact of fixing some of the
current violated interdependencies.

However, the current version of the model is restricted to assuming capability value/benefit of each project
as expressed in the constraints and the funding profile is unchanged when moving its first funding year. Also
significant verification and validation of the data model are required.

REFERENCES

Brown, G. G., Dell, R. F. and Newman, A. M. (2004) Optimizing Military Capital Planning, Interfaces
34(6), 415–425.

Capability Development Group (2014) Improving Capability Development: A Discussion Paper. Department
of Defence, OCCDG/OUT/2014/69.

Department of Defence (2009) Defence White Paper 2009 - Defence Australia In the Asia Pacific Century:
Force 2030, Defence Publishing Service - APR016/08, Australia.

Department of Defence (2012a) Defence Capability Guide 2012- Public Version, Defence Publishing Service
- JUL000/12, Australia.

Department of Defence (2012b) Defence Capability Plan 2012- Public Version, Defence Publishing Service -
MAY015/12, Australia.

Fauske, M., Vestli, M. and Glrum, S. (2013) Optimization Model for Robust Acquisition Decisions in the
Norwegian Armed Forces, Interfaces 43(4), 352–359.

Greiner, M. A., Fowler, J. W., Shunk, D. L., Carlyle, W. M. and McNutt, R. T. (2003) A Hybrid Approach
Using the Analytic Hierarchy Process and Integer Programming to Screen Weapon Systems Projects, IEEE
Transactions on Engineering Management 50(2), 192–202.

Makhorin, A. (2012) GLPK (GNU Linear Programming Kit). http://www.gnu.org/software/glpk/glpk.html.

Nguyen, M.-T. (2014) Project Scheduling Tool for Maintaining Capability Interdependencies and Defence
Program Investment: A User’s Guide . DSTO-GD-0843, Defence Science and Technology Organisation,
Australia.

Nguyen, M.-T. and Gill, A. (2006) A Mathematical Programming Approach to Defence Logistics Funding,
Australian Society for Operation Research Bulletin 25(6), 2–10.

Nguyen, M.-T. and Gill, A. (2014) An Approach for Maintaining Capability Interdependencies and Budgeting
Program Investment, Australian Society for Operation Research Bulletin 33(1), 29–33.

Radulescu, C. Z. and Radulescu, M. (2001) Decision analysis for the project selection problem under risk, in
9th IFAC / IFORS / IMACS / IFIP/ Symposium On Large Scale Systems: Theory and Application, Bucharest,
pp. 243–248.

Rosenthal, J. S. (2000) Parallel Computing and Monte Carlo Algorithms, Far East Journal of Theoretical
Statistics 4(2), 207–236.

Winston, W. L. (1994) Operation Research Applications and Algorithms, Duxbury Press Belmont, CA.

808

http://www.gnu.org/software/glpk/glpk.html

	Introduction
	Rescheduling Problem
	Project & Asset Milestones
	Typical Project Interdependencies
	Budgetary Guidance and Committee Capacity 
	Critical Capabilities
	The Decision Problem

	Mathematical Programming Model and Simulation
	Deterministic Model
	Monte Carlo Simulation

	Scheduler Tool Illustrative Example
	Conclusion



