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Undergraduate Course on

Introduction to Economic Decision Making for Engineers
034045
Syllabus. The economic analysis of engineering decisions is based on fundamental economic concepts of discounting, interest, time, inflation, price, value, and more. We study the intuitive meaning
of these concepts and their quantitative representation. We examine economic decisions in an engineering context, and put special emphasis on the uncertainties surrounding these decisions in
practice. We study info-gap analysis of these decisions based on the concept of robustness to uncertainty, as well as classical probabilistic tools for risk evaluation.
Audience. Engineers interested in practical aspects of economic analysis and decision making with
deep uncertainty as they relate to engineering analysis and design. The course will be taught in
English in the Spring semester 2022, because we will include European students in the EuroTeQ
program.
Prerequisites:
• Linear systems (034032)
• Introduction to probability and statistics (094480)
Weekly hours. 2 hours of lecture, and 1 hour of interactive discussion of homework. Attendance
required at no less than 10 lectures (exemption for miluim service).
Time and place of lectures: Lectures are Mondays 14:30–16:30. Exercise sessions are Mondays
16:30–17:30. The lectures and exercises are entirely by zoom:
https://technion.zoom.us/j/95117688370
Office hours: By appointment. Email: yakov@technion.ac.il
Website: http://yakovbh.net.technion.ac.il/courses/introduction-to-economic-decision-making-forengineers
Also accessible through Moodle.
Grading. Course grade based upon:
1. Homework. Highly recommended. Homework problems will be put on the course website
each week. The exercise session will be done in “reverse” mode: students will work in small
groups, guided by the instructor, rather than frontal presentation of the solutions. Solutions
will be posted on the website afterwards. Solving homework problems each week will enable
mastery of the material.
2. Midterm mini-project, required, 40%. Each student will formulate and solve 1 original exam
question related to the material of the course, and whose solution is based on methods and
concepts developed in the course. This question will involve info-gap robustness. The exam
question and its solution will be submitted to the professor as a pdf file by 8.6.2022. Student
and professor will then meet remotely to discuss the submission. The submission will be no
more than 2 pages long. Grading: 100 for thorough and correct formulation and solution. 85
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for no more than minor errors. 70 for minor errors and no more than one substantial error. 0
for anything else. Students are welcome to consult with the professor before submission (but
not “Is this correct?”).
3. Final project, required, 60%. Guidelines:
(a) The project is devoted to the analysis of an economic decision under uncertainty employing info-gap decision theory and possibly also probability. It will contain the following
elements:
i. Statement of the problem: The decision to be made, and its context.
ii. Mathematical model of the system.
iii. Mathematical formulation of failure criteria or performance requirements.
iv. Mathematical uncertainty model with info-gap and possibly probabilistic components.
v. Mathematical derivation of the info-gap robustness functions, possibly with probabilistic elements. The presentation may be supported by numerical analysis where
needed. This step explicitly combines the previous three steps.
vi. Application of the results derived in step 3(a)v to resolution of the problem identified in step 3(a)i.
(b) The project will be submitted as a pdf file, with text (including tables and graphs) not
exceeding 4 pages. Due by 4.8.2022.
(c) Each student must submit his own project. No team submissions.
(d) Expected depth and complexity: much more than the typical homework problem; much
less than a realistic full scale analysis.
(e) Advice and suggestions can be obtained by consulting with the instructor.
(f) Grading. The project makes up 60% of the final grade. The project grade will be:
• 100 (excellent): innovative, thorough and entirely correct analysis.
• 85 (good): Solid, thorough and correct variation on an example developed in class.
• 70 (pass): Basically correct but simple variation on an example developed in class.
• 0 (fail): Everything else.

Learning Outcomes
• Master the concept and calculation of compound interest.
• Use compound interest to prioritize alternative projects.
• Evaluate present worth of investments and loans. Incorporate probabilistic and info-gap uncertainty in costs, returns and interest.
• Master the concept and calculation of benefit-cost ratio. Incorporate probabilistic and info-gap
uncertainties.
• Master the concept and calculation of present worth with inflation and foreign exchange.

Outline of Lectures
Basic Concepts and Applications
Lecture 1. Discounting, interest, and time: fundamentals.1 Basic economic concept and intuition of the time-value of money. Examples and quantitative models.
Lecture 2. Discounting, interest, and time: Applications.2 Applications and quantitative models
of the basic economic concept and intuition of the time-value of money.
Lectures 3–6. Decision analysis and implications of uncertainty.3 Info-gap robustness analysis
and probabilistic analysis of uncertainty in interest rate and rate of return. Strategic uncertainty.
Opportuneness.
Lectures 7–9. Benefit-Cost Ratio.4 Benefits are sometimes non-monetary, while costs usually
are monetary. When benefits and costs are not commensurable, the difference between them is not
a useful decision guide. However, the ratio of benefit to cost is still meaningful. We explore the
benefit-cost ratio and consider the implications of uncertainty. Info-gap robustness analysis.
Lectures 10–12. Price changes: Inflation and foreign exchange.5 Basic economic concepts of
inflation, sector-specific inflation, real and nominal interest, and foreign exchange rates. Examples
and quantitative models. Application in engineering design. Info-gap robustness analysis of economic decisions involving inflation and price changes.
Lecture 13. Forecasting.6 Forecasting of economic conditions is a central tool in planning. We
explore info-gap methods for forecasts based on dynamic models, and for prediction based on empirical regression.
Special Topics
(Included as time permits)
Special topic 1. Portfolio investment with uncertain returns.7 Allocation of a limited budget
among assets with uncertain returns is studied first from the perspective of mean-variance optimization and then extended by using info-gap robustness against uncertainty.
Special topic 2. Project valuation.8 Value at risk (VaR) methods are a standard tool for investment
valuation. However, for highly novel projects we often are uncertain about the probability distribution of the project value. We use info-gap theory to study VaR methods with uncertain pdf’s.
Special topic 3. Project scheduling.9 Projects are often one-of-a-kind, entailing tasks that have
not been performed before, especially in the innovative and hi-tech sectors. Project durations are
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notes on Time-Value of Money, part I. \lectures\Intro-Econ-DM\money-time02.pdf.
notes on Time-Value of Money, part II. \lectures\Intro-Econ-DM\money-time02.pdf.
3 ◦ Lecture notes on Time-Value of Money, part III. \lectures\Intro-Econ-DM\money-time02.pdf.
◦ Yakov Ben-Haim, Info-Gap Economics (IGE), sections 1.2–1.3, 2.1–2.2.
4 Lecture notes on The Benefit-Cost Ratio. \lectures\Intro-Econ-DM\benefit-cost02.pdf.
5 Lecture notes on Price Changes: Inflation and Foreign Exchange. \lectures\Intro-Econ-DM\price-change01.pdf.
6 ◦ Lecture Notes on Forecasting, \lectures\Econ-Dec-Mak\forecasting001.tex.
◦ Yakov Ben-Haim, Info-Gap Economics, chapter 6: Estimation and Forecasting.
◦ Yakov Ben-Haim, 2009, Info-gap forecasting and the advantage of sub-optimal models, European Journal of Operational Research, 197: 203–213. Link to pre-print at: http://info-gap.com/content.php?id=22
7 ◦ Lecture notes on Portfolio Management, \lectures\Econ-Dec-Mak\portfolio-mgt001.pdf, sections 1 and 2.
◦ Ben-Haim, Yakov, Info-Gap Decision Theory, section 3.2.7: Portfolio investment.
8 ◦ Lecture notes on Portfolio Management, \lectures\Econ-Dec-Mak\portfolio-mgt001.pdf, section 3.
◦ Yakov Ben-Haim, Info-Gap Economics, section 4.2: Value at Risk in Financial Economics.
◦ Yakov Ben-Haim, 2005, Value at risk with Info-gap uncertainty, Journal of Risk Finance, vol. 6, #5, pp.388–403.
9 ◦ Lecture Notes on Info-gaps in Project Management Knowledge Areas, \lectures\p mgt\pmbok01.tex
◦ Lecture Notes on Project Planning of Price and Quality Under Uncertainty, lectures\p mgt\price-qual01.tex
◦ Ben-Haim, Yakov, Info-Gap Decision Theory, section 3.2.6: Project scheduling with uncertain task durations.
◦ Yakov Ben-Haim and Alexander Laufer, 1998, Robust reliability of projects with activity-duration uncertainty, ASCE
Journal of Construction Engineering and Management. 124: 125–132.
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therefore highly uncertain. We explore task-scheduling and related planning considerations and
their economic implications.
Special topic 4. Behavioral response to feedback.10 The Israel Electric Corporation reports to
consumers their level of energy consumption compared to a local mean. The goal is to encourage
energy conservation, but the outcome may be different. We examine this generically.
Special topic 5. Strategic asset allocation.11 Budget is allocated over time among innovative or
emerging ventures to achieve high probability that the future balance is acceptable. However, the
probability distribution is uncertain.
Special topic 6. Lifecycle costs and externalities. What are externalities? Who pays them? Who
should pay them? How do they impact engineering design decisions?
Special topic 7. Decision analysis and implications of uncertainty. Info-gap robustness analysis
of uncertainty in lifecycle costs and externalities.
Books
Main texts:
1. DeGarmo, E. Paul, William G.Sullivan, James A. Bontadelli and Elin M. Wicks, 1997, Engineering Economy, 10th ed., Prentice-Hall.
2. Fabrycky, W.J., G.J. Thuesen, and D. Verma, 1998, Economic Decision Analysis, 3rd ed., 1998,
Prentice-Hall.
3. Png, Ivan and Dale Lehman, 2007, Managerial Economics, 3rd Edition, Wiley-Blackwell.
Supporting texts:
4. Ben-Haim, Yakov, 2006, Info-Gap Decision Theory: Decisions Under Severe Uncertainty, 2nd edition, Academic Press.
5. Ben-Haim, Yakov, 2010, Info-Gap Economics: An Operational Introduction, Palgrave-Macmillan.
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