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Course Rationale
Scientists, engineers, policy planners and analysts use measurements and science-based models
to design systems, evaluate reliability, and make plans and policies. However, models may be sim-
pler than reality, causal factors may be unknown, measurements may err or be incomplete, and
systems may change over time in unknown ways. Probability is useful for modeling and managing
some of these uncertainties. However some uncertainties are info-gaps: disparities between what
is known and what needs to be known in order to make good decisions. For instance, we sometimes
do not know the correct probability distribution or all of the relevant physical mechanisms such as
non-linearities or time dependencies. This course is a brief introduction to info-gap theory for model-
ing and managing uncertainties in planning, design and decision problems. The course emphasizes
the added value of an info-gap analysis as well as its limitations, and the integration of info-gap
theory with probabilistic analysis.
Course Structure
This course has two components. Lectures present new material and exercises help the participants
to master this material.
The Instructor
Yakov Ben-Haim initiated and developed info-gap decision theory for modeling and managing severe
uncertainty. Info-gap theory is applied in engineering, biological conservation, economics, project
management, climate change management, national security, medicine, and other areas. He has
been a visiting scholar in Australia, Austria, Canada, England, France, Germany, Italy, Japan, Ko-
rea, Netherlands, Norway, and the US. He has lectured at universities, medical and technological
research institutions and central banks around the world. He has published more than 90 articles
and 5 books. He is a professor of mechanical engineering and holds the Yitzhak Moda’i Chair in
Technology and Economics at the Technion—Israel Institute of Technology.
The Participants
Engineers and analysts involved in system design, risk analysis, reliability assessment and policy
selection.
Website with lecture notes and exercise problem.
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Course Outline
MORNING

08:15–09:15 Lecture 1. Water infrastructure planning.1

◦ Analysis and Design of Water Storage and Processing.2

◦ Redundancy in Water Infrastructure.3

09:30–10:30 Lecture 2. Water infrastructure planning, continued.4

◦ Pipeline Replacement Planning.
10:45–11:45 Lecture 3. Safety factors and info-gap robustness.5

LUNCH 11:45–12:45
AFTERNOON

12:45–13:45 Lecture 4. Info-gap forecasting and estimation.6

14:00–15:00 Lecture 5. Retrospective overview of info-gap theory.7

◦ Examples of severe info-gaps.
◦ Ignorance, probability, and info-gaps.8

15:15–16:30 Exercises. Pipeline replacement.9

Waste water system design.10

Transportation network.11

1ebmud2016Lec001.pdf, sections 1, 2, pp.3–84.
2Keith W. Hipel and Yakov Ben-Haim, 1999, Decision making in an uncertain world: Information-gap modelling in water

resources management, IEEE Trans., Systems, Man and Cybernetics, Part C: Applications and Reviews, 29: 506–517.
3Yakov Ben-Haim, 2010, Info-Gap Economics: An Operational Introduction, Palgrave, section 4.1.
4ebmud2016Lec001.pdf, section 3, pp.85–121.
5ebmud2016Lec004.pdf.
6ebmud2016Lec003.pdf, sections 1–2, pp.3–47.
7ebmud2016Lec002.pdf, sections 1–4, pp.3–64.
8Yakov Ben-Haim, Info-Gap Decision Theory, 2nd ed., 2006, sections 2.2 and 2.3.
9Problem Set on Robustness and Opportuneness (ps2-02.tex) #58.

10Problem Set on Robustness and Opportuneness (ps2-02.tex) #57.
11Problem Set on Info-Gap Risks in Project Management (p-mgt-hw02.tex), #11.
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