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Objectives and Contextualisation

This module provides students advanced quantitative tools. These tools are necessary for economic analysis.
This module covers optimization, probability, statistics and game theory. The module is organized in three
sections. The first section covers the foundations of optimization theory. The second section provides students
with the theoretical foundations of probability and statistics necessary for econometric and financial analysis.
The third section is devoted to game theory; it provides the student with the mathematical framework that is

necessary to analyze multi--person decision theory problems.

Skills

® Capacity to articulate basic economic theory, analytically deriving them from mathematical reasoning

® Capacity to identify basic statistical analysis and econometric techniques deriving them from the laws of
probability and statistics

® Conceptually analyse a specific economic problem using advanced analytical tools

® pPossess and understand knowledge that provides a basis or opportunity for originality in the
development and/or application of ideas, often in a research context

® Student should possess the learning skills that enable them to continue studying in a way that is largely
student led or independent
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Learning outcomes

1. Describe statistical topics on which stochastic economic analysis and empirical analysis is based

2. Distinguish the element to be included and the necessary assumptions for proposing a decision-making
problem with very simple strategic interactions

3. Frame an economic decision-making question in a simple strategic context in a mathematical problem
and derive the answer using mathematical logic

4. Framing an economic question of decision within a strategic context in simple math problem and derive
its response through mathematical logic

5. Possess and understand knowledge that provides a basis or opportunity for originality in the
development and/or application of ideas, often in a research context

6. Student should possess the learning skills that enable them to continue studying in a way that is largely
student led or independent

7. Use of mathematics to analyse economic problems

Content
Optimization

Topology
Continuity
Differentiability
Convexity

Static Optimization
Dynamic Systems
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Probability and Statistics

Probability and Measure Theory

Random Variables and Distributions
Expectation

Special Distributions

Functions of Random Variables

Stochastic Processes and Limiting Distributions
Sampling

Estimation

Hypothesis Testing

Choice under Uncertainty
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Game Theory

Introduction and Some Examples
Games in Normal Form

Games in Extensive Form

Nash Equilibrium and Related Issues
Repeated Games

Games of Incomplete Information
Bargaining Theory

Cooperative Games
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Methodology

® Theory classes

® Practice classes

® |earning based on problem solving
® Tutorials

® Personal study
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® Study groups
® Textbook reading
® Article reading

Activities

Title Hours ECTS Learning outcomes

Type: Directed

Theory classes 112.5 4.5 1,2,3,4,5,6,7

Type: Supervised

Problems sets, tutorials 1125 45 1,2,3,4,5,6,7

Type: Autonomous

Personal study, study groups, textbook readings, article readings 150 6 1,2,3,4,5,6,7

Evaluation

Evaluation activities

Title Weighting Hours ECTS @ Learning outcomes

Class Attendance and Problem sets and assignments 20% 0 0 1,2,3,4,5,6,7

Final Exam 80% 0 0 1,2,3,4,56,7
Bibliography

® De la Fuente, Angel: Mathematical methods and models for economists. Cambridge University Press,
2000.

® Ok, Efe A.: Real analysis with economic applications. Princeton University Press, 2007

® Ash, R.B., Real analysis and probability, Academic Press.

® Bierens, H.J., Introduction to the mathematical and statistical foundations of econometrics, Cambridge
University Press.

® Billingsley, P., Probability and measure, John Wiley.

® DeGroot, M.H., Probability and statistics. Addison-Wesley.

® Hoel, P.G., Introduction to mathematical statistics. John Wiley.

® Hogg, R.V. and Craig, H., Introduction to mathematical statistics. McMillan.

® Lindgren, B.V., Statistical theory. McMillan

® Binmore, K. A Primer in Game Theory. D. C. Health and Company, 1992.

® van Damme, E. Stability and Perfection of Nash Equilibria, Springer-Verlag, 1991.

® Driessen, T. Cooperative Games, Solutions and Applications. Kluwer Academic Publishers, 1988.

® Friedman, J. Game Theory with Applications to Economics (second edition). Oxford University Press,
1991.

® Fudenberg, D. and J. Tirole. Game Theory. MIT Press, 1991.

® Gibbons, R. A Primer in Game Theory. Harvester Wheatsheal, 1992.

® Harsanyi, J. and R. Selten. A General Theory of Equilibrium Selection in Games. MIT Press, 1988.

w



Quantitative Methods 2015 - 2016

® Kreps, D. Game Theory and Economic Modeling. Clarendon Press, 1990.

® Luce, R., and H. Raira. Games and Decisions. Wiley, 1957.

® Mas-Colell, A., M. Whinston, and J. Green. Microeconomic Theory. Oxford University Press, 1995.

® Moulin, H. Game Theory for the Social Sciences (second edition). New York University Press, 1986.

® Moulin, H. Axioms of Cooperative Decision Making. Cambridge University Press (Econometric Society
Monographs), 1988.

® Myerson, R. Game Theory: Analysis of Conflict. Harvard University Press, 1991.

® von Neumann, J. and O. Morgenstern. The Theory of Games and Economic Behavior. Princeton
University Press, 1944.

® Osborne, M.J. An Introduction to Game Theory.Oxford University Press, 2004.

® Osbhorne, M.J. and A. Rubinstein. A Course in Game Theory. MIT Press, 1994,

® Owen, G. Game Theory (second edition). Academic Press, 1982.

® Schelling, T. The Strategy of Conflict. Harvard University Press, 1960.
® Shubik, M. Game Theory in the Social Sciences. MIT Press, 1984,
® VVega-Redondo, F. Economics and the Theory of Games. Cambridge University Press, 2003.



