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Course Rationale
Decisions under uncertainty arise in many disciplines, including engineering, economics, public

policy, medicine, biological conservation, homeland security and so on. In these disciplines one uses
data and models to formulate and evaluate designs and plans.

Info-gap theory is a method for analysis, planning, decision and design under uncertainty. The
future may differ from the past, so our models may err in ways we cannot know. Our data may
lack evidence about surprises: catastrophes or windfalls. Our scientific and technical understanding
may be incomplete. These are info-gaps: incomplete understanding of the system being managed.
Info-gap theory provides decision-support tools for modelling and managing severe uncertainty. Info-
gap theory has been applied by scholars around the world to engineering, biological conservation,
financial and monetary economics, project management, medicine and homeland security, and more.

This workshop is devoted to learning the methodology of info-gap analysis and its integration
with other decision tools.
Course Structure

This course has three components. Lectures present new material and exercises allow the partic-
ipants to master this material. The first two days are devoted to lectures and exercises. The last
two days are devoted to mini-projects which are formulated and implemented by the participants,
in small groups. This facilitates the thorough internalization of the concepts and methods learned,
their integration with other methods familiar to the participants, and their application to problems
of interest.
Lecture Topics

In the lectures we will consider the following topics.
The art of uncertainty modelling. Quantitative models and data, as well as conceptual under-

standing, are important in formulating decisions. Often the uncertainties surrounding these entities
are subtle and require careful modelling in themselves. Info-gap models of uncertainty are useful for
representing severe uncertainty. Combination of info-gap and probabilistic models is discussed.

Preference reversal under competition. Numerous paradoxes of decision under uncertainty—
Ellsberg, Allais, and others—entail reversal of preferences between options. We explain how info-gap
robust-satisficing provides an explanation.

Relation between robust-satisficing and min-max. These strategies are interchangeable as tools
for describing observed behavior of an agent. However, they can lead to very different choices when
used by an agent to select an action, depending on the agent’s beliefs. We explain the observational
equivalence and behavioral difference between these decision strategies.

Robustness and the probability of survival. Evidence suggests that agents in uncertain competition
do not always try to optimize, but rather try to satisfice their outcomes. We discuss conditions for
sub-optimal robust-satisficing being equivalent to maximizing the probability of survival.
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Opportuneness: The other side of uncertainty. Uncertainty can be either pernicious (threatening
failure), or propitious (offering windfall). We discuss the relation between info-gap robust-satisficing
and opportune-windfalling, and show how these strategies can be combined in decision making.
The Instructor

Professor Yakov Ben-Haim has lectured at universities, medical and technological research insti-
tutions and central banks throughout the world and has been a visiting scholar in more than 10
different countries. He has developed info-gap theory and has published 4 books (the 5th will appear
shortly) and more than 80 articles. He holds the Yitzhak Moda’i Chair in Technology and Economics
at the Technion—Israel Institute of Technology.
The Participants

This course is intended for decision analysts of all sorts: engineers, economists, policy analysts,
biological conservationists, applied mathematicians, and so on. Participants will need access to
personal computers for implementation of the mini-projects.
Time and Place

Monday–Thursday, 17–20 May 2010.
Department of Mathematical Sciences, Durham University, Durham, U.K.

Sources
• Yakov Ben-Haim, 2006, Info-gap Decision Theory: Decisions Under Severe Uncertainty, 2nd

edition, Academic Press, London.

• Yakov Ben-Haim, 2005, Info-gap Decision Theory For Engineering Design. Or: Why ‘Good’ is
Preferable to ‘Best’, appearing as chapter 11 in Engineering Design Reliability Handbook, Edited
by Efstratios Nikolaidis, Dan M.Ghiocel and Surendra Singhal, CRC Press, Boca Raton.

• Yakov Ben-Haim, 2010, Info-Gap Economics: An Operational Introduction, Palgrave. To ap-
pear.

• Yakov Ben-Haim, 2009, Info-gap forecasting and the advantage of sub-optimal models, Euro-
pean Journal of Operational Research, 197: 203–213.

• John K. Stranlund and Yakov Ben-Haim, 2008, Price-based vs. quantity-based environmental
regulation under Knightian uncertainty: An info-gap robust satisficing perspective, Journal of
Environmental Management, 87: 443–449.

• S.Gareth Pierce, Yakov Ben-Haim, Keith Worden, Graeme Manson, 2006, Evaluation of neural
network robust reliability using information-gap theory, IEEE Transactions on Neural Net-
works, vol.17, No.6, pp.1349–1361.

• Helen M. Regan, Yakov Ben-Haim, Bill Langford, Will G. Wilson, Per Lundberg, Sandy J.
Andelman, Mark A. Burgman, 2005, Robust decision making under severe uncertainty for
conservation management, Ecological Applications, vol.15(4): 1471–1477.

• Yohay Carmel and Yakov Ben-Haim, 2005, Info-gap robust-satisficing model of foraging behav-
ior: Do foragers optimize or satisfice?, American Naturalist, 166: 633–641.

• Yakov Ben-Haim, Clifford C. Dacso, Jonathon Carrasco and Nithin Rajan, 2009, Heterogeneous
Uncertainties in Cholesterol Management, International Journal of Approximate Reasoning, 50:
1046–1065.

• Yakov Ben-Haim and Clifford C. Dacso, 2010, Info-gap decision theory and its potential appli-
cations in the clinic, an editorial, Personalized Medicine, to appear January 2010.

• Lior Davidovitch and Yakov Ben-Haim, 2009, Robust Satisficing Voting: Why are uncertain
voters biased towards sincerity? Public Choice, in press.

• http://info-gap.com

2


