Extensions of stochastic multiscenario
models for long-range planning under
uncertainty
Vladimir A. Masch

Environment Systems & Decisions
ISSN 2194-5403
Volume 33
Number 1
Environ Syst Decis (2013) 33:43-59
DOI 10.1007/s10669-013-9433-x

1 23

Author's personal copy
Environ Syst Decis (2013) 33:43–59
DOI 10.1007/s10669-013-9433-x

Extensions of stochastic multiscenario models for long-range
planning under uncertainty
Vladimir A. Masch

Published online: 26 January 2013
 Springer Science+Business Media New York 2013

Abstract In the twenty-first century, the goals of mankind are evolving from rising prosperity to attaining longrange sustainable survival in an acceptable state. Such
change will lead to a paradigm shift predicted by Thomas
Kuhn. This situation motivates two novel generalized
systems, Risk-Constrained Optimization (RCO) and its
derivative, Risk-Constrained Optimization/Decision Network (RCO/DN). RCO aims for flexible and robust strategies across large ranges of scenarios and risks. It assumes
that for any ‘‘serious’’ (complex and long-range) planning
and decision-making problem, externalities are important
and uncertainty is radical. Therefore, it rejects the very
concept of the correct or the best strategy, replacing it with
a strategy that is the most acceptable to decision-maker(s).
RCO considers decision-support systems, models, and
algorithms to be tools of analysis, rather than methods of
selection of the best. It replaces the artificial and risky
paradigm of maximization by a cautious natural and evolutionary paradigm of catastrophe avoidance. RCO filters
out the worst and riskiest candidate strategies, leaving for
judgmental selection a small set of flexible, robust, and
reasonably safe strategies. For that purpose, RCO employs
enhanced stochastic multiscenario (ESMS) models, transforming them into optimizing filters. It is important that this
operation is achieved in accordance with a new principle—
changing the overall solution by affecting the values of
scenario-specific, rather than general, outcome variables.
Furthermore, RCO screens decisions and strategies by
several synthetic criteria in a framework of novel strategic
frontiers. Thus, RCO embeds ESMS into an ensemble of
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mutually supporting risk management techniques, legitimizing high-level analytical use of a computer plus optimization model combination.
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1 Introduction
Socio-economic problems facing us today are characterized by enormous uncertainty and complexity. Goals of
mankind have changed. Since the advent of time, a main
goal has been the rise of prosperity. Starting from the first
Industrial Revolution, we largely achieved this goal for a
considerable part of mankind. Unfortunately, the accompanying progress of science and technology led to the
possibility of human extinction—either due to natural
causes, such as overpopulation of the planet and the subsequent destruction of its environment, or by willful mutual
annihilation. In the twenty-first century, the new goal is
sustainability—we must skillfully and cautiously navigate
between manifold potential dangers. Decisions must be
beneficial for the long-range sustainable survival of mankind in an acceptable state.
Advances of science and technology also resulted in
immense increase in complexity and uncertainty about
types, scales, speeds, and timing of forthcoming changes.
We always knew almost nothing about even short-term
future. Now almost has disappeared. We can only guess.
In 1962, Thomas Kuhn published one of the most
influential books of the twentieth century (Kuhn 1962). He
has shown that our capability to understand the real world
and to deal with it evolves in a series of discontinuities. In a
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