Doctoral School in Finance and Economics

DSEF

1.

PhD Course: Advanced Microeconomics

Course details

Semester:

1

Credit rating:
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Teaching units
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Pre-requisite(s):

No background beyond first year graduate microeconomics is required.
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Seminar times and
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please see Point 3
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Communications

It is important that students should regularly read their University e-mails,
as important information will normally be communicated this way.

Mode of
assessment:

Attendance/Exam paper

Examination
Periods:

TBA

Course WebPage:

Moodle.uni.lu

2.

Aims and objectives

Aims

Principal-agent problems are pervasive in economics, including relationships between firms
and their employees, international organizations and member states, firms’ shareholders and
managers, voters and elected representatives, central and local governments, tax authorities
and taxpayers, or foreign-aid donor countries and recipient countries, to cite a few examples.
There are of course variations across cases, but typical features of principal-agent
relationships are: (i) repeated interactions and learning; (ii) uncertainty about the value of the
relationship; and (iii) asymmetric information between principals and agents.
The set of formal techniques used in economic theory to analyze such relationships has
significantly grown in recent years. The result is that an increasingly large fraction of the
literature on dynamic incentives has become inaccessible to most graduate students of
Economics when they start a PhD. The material taught in most first-year graduate programs,
though essential, has become insufficient for them to understand the modern principal-agent
literature and use the appropriate theoretical “tools” to carry out their research work.
The aim of this course is to introduce students to the modern methods of dynamic games and
contract theory, which go beyond standard dynamic programming methods (Bellman
equations). These include duality theory and Lagrange multipliers techniques, relational
contracts, and martingale methods, which are new to the dynamic contracts literature and
considerably expand the set of possible applications. Students who will pass the course will be
able to: (i) read and understand the theoretical and applied literatures that use these methods;
(ii) apply up-to-date methods to their own research work. Particular attention will be given
to providing an intuitive understanding of the logic behind the formal results presented, and
to how they can be used in economic applications of interest. In particular, applications to
public finance, corporate finance, development economics, and international economics will
be discussed in detail.

3.

Plan of semester

Dates to be announced

4.

Course details (by topics)

Part I. Review of the Standard Recursive Approach: We will review the main steps in the
standard dynamic-programming approach to dynamic contracts: application of the Revelation
Principle; simplification of the problem by focusing on one-shot incentive constraints; and
recursive statement of the problem using “promised utilities” as state variables.
Part II. Duality Theory and Lagrange-multiplier Techniques:A critical limitation of the standard
approach is that it requires to write the incentive constraints in a simple recursive form. In
many applications, however, the problem involves constraints that cannot be
writtenrecursively. We will present a method that allows to extend the standard approach to
such problems. Specifically, we will provide theoretical results about the properties of Lagrange
multipliers in infinite dimensional spaces, as well as several examples of applications of these
techniques.
Part III. Dynamic Mechanism Design without Commitment (Relational Contracts): The standard
approach typically assumes that principals, who offer contracts to agents, have perfect
commitment; i.e., they cannot renege on those contracts as time goes by. This assumption is not
innocuous and does not apply to many applications of interest. This part will present recent
developments in the relational-contracts literature, which permit to analyze dynamic
contracting problems in environments where the principal cannot commit.
Part IV. Martingale Methods:This part shows how to analyze dynamic contracting problems
using martingale methods and the stochastic version of the dynamic programming principle.
These methods often simplify the characterization of optimal contracts, allowing for analytical
comparative statics.
Part V. Applications: We will provide a number of applications of the techniques presented in
the previous parts, e.g.: public finance, corporate finance, development economics, and
international economics.
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Further information about assessment

Examination(s)
Weighting:

100%

Date:

TBA

Length:

2 hours

Structure:

Written examination (questions about the material). Pass/Fail.

