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Course description:

The course is divided into two parts. In the first part, we will study the positive theory of auctions. In the
second part, we will study the normative aspects of auction theory. The entire course revolves around a
situation wherein a seller wishes to allocate an object to one of the many buyers participating in an
auction. Given an allocation and a payment rule, the first part addresses an important question that how
the buyers interact strategically under incomplete information. We will use game-theoretic approach to
develop important theoretical models in auctions addressing the above question.

In the second part, we will study how to design the allocation and payment rules of an auction so that
certain objectives of the designer (seller) are achieved.

Furthermore, we will study some real-world applications on online auctions such as eBay and Amazon
auctions, spectrum auctions, provision of public goods, etc.

Although the course is technical in nature, the techniques will be developed throughout the course.
Lecture notes will be provided.

Course objective:

1. To understand core results in the theory of auctions and mechanism design.
2. To learn techniques involved in the theory of auctions and mechanism design.

Course contents

Module | Topic L T|P

1 Introduction to auction theory; real-world applications on 7 1
spectrum auctions, online auctions, etc.

Symmetric and independent private valuations model:
Revenue equivalence principle; reserve prices.

In this module, we will derive the bid functions and the
revenue expressions for the first- and second-price auctions
whenever bidders’ valuations are drawn from a symmetric
and statistically independent probability distribution and
bidders are risk neutral. We establish an important property
which is called “revenue equivalence principle”.

2 Model with risk averse preferences: Failure of revenue equivalence 4
principle.

In this module, we relax the assumption that bidders are risk neutral
and capture the impact of risk aversion on the bid behaviour and
seller’s expected revenues.

3 Asymmetric and independent private valuations model: Revenue 8 R
rankings; comparison with symmetric model.

In this module, we relax the assumption of symmetry and study its
impact of the bid behaviour and seller’s expected revenues.




Resale model: Bid symmetrisation property; revenue ranking 6
principle.

In this module, we allow for the possibility of resale of the object once
the auction ends. We establish a striking property regarding the bid
behaviour which is called “bid symmetriSation”.

Introduction to mechanism design theory; real-world applications on 6
the allocation of public goods.

Implementation theory. Revelation principles.
In this module, we motivate the theory of mechanism design and study

the problem of implementation for different equilibrium concepts. We
capture a striking result known as revelation principle.

Bayesian incentive compatible mechanisms I: 8 1
screening with linear utilities; screening with
quasilinear utilities; optimal contract design.

In this and the next module, we extensively study
applications of the following equilibrium concept:
Bayesian equilibrium.

Bayesian incentive compatible mechanisms II: 9 P
optimal auction design; bilateral trade.

Dominant strategy incentive compatible mechanisms: 6
Vickrey-Clarke-Groves mechanism; auctions.

In this module, we study applications of the following
equilibrium concept: Dominant strategy equilibrium.

Total 54 16

Evaluation criteria:

Minor 1: Written Examination - 25% [Syllabus: 1, 2, and 3. Learning outcomes: 1 and 2]

Minor 2: Presentation - 25% [Learning outcomes: 1 and 2]

Major: Written Examination (whole course) - 50% [Syllabus: 1-8. Learning outcomes: 1, 2 and 3]

Learning outcomes:

1.
2.

3.

The students will learn to formulate auctions as a game of incomplete information. [Modules 1-8]
They will understand the impact of relaxing the standard assumptions on the behaviour of buyers and
seller. [Modules 2-4]

They will learn to design an optimal mechanism that satisfies the seller’s objectives. [Modules 6-8]
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