
ECON 319

Matching Theory and Applications

Department of Economics, SSH

Nazarbayev University

Spring 2021

Instructor: Ahmet Altınok

office:

phone: –

email: ahmet.atinok@nu.edu.kz

office hours: Will be held on Thursdays at 09.30 am - 11.30 am, and also by appointment.

lectures: To be weekly uploaded on Moodle

Important Administrative Dates:

Mon, January 11, 2021 – First day of classes

Wed, January 20, 2021 – Last Day to DROP Courses (without a ‘W’ grade)

Fri, January 22, 2021 – Last Day to ADD Courses (without a ‘W’ grade)

Fri, February 26, 2021 – Faculty deadline for submitting Midterm reports to OR

Wed, March 3, 2021 – Last Day to WITHDRAW Courses (with a ‘W’ grade)

Mon, March 8, 2021 – University Holiday: International Women’s Day

Mon-Fri, March 22 - 26, 2021 – Spring Break, Classes Excused

Fri, April 23, 2021 – Last Day of Classes

April 25-30 and May 2-5, 2021 – Final exam period

Course Description: This course introduces the theory of matching and market design, and discusses how the

theory can be applied to various applications such as labor markets where employers match with firms, student

placements in colleges and high schools, organ donation where patient and organ donor match. How to match people

to other people or goods is an important problem in society. The economics of matching and market design has

studied these problem in a great detail. Quite significant improvements in many markets such as the hiring process

in various entry level professional labor markets, kidney exchange process, and student placements are achieved

through matching mechanisms. This is a subject that attracted much attention in 2012, as the Nobel Prize in

economics was awarded to Alvin Roth at Stanford and Lloyd Shapley who are pioneers in matching and market

design.

Course Objectives: Matching is part of the economics in which prices do not necessarily regulate the market,

especially when the goods to be allocated are heterogenous and indivisible. At the end of this course, students will

be able to understand the characteristics of such markets, potential market failures, as well as recent developments to

cope with such failures —also known as matching mechanism and algorithms. Part of the failures are due to agents’

incentives to manipulate matching mechanisms. Students are expected to identify such incentives, relate them to

real life applications, and propose further research on how to eliminate such incentives.

Pre-requisites:

ECON 201 — Intermediate Microeconomics

In this course, we sometimes will be using heavy mathematical notations and analytical reasoning. It is crucial to
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have a good background in calculus and mathematical proof techniques. I will go over some of the concepts, but

assume that you are comfortable with basic proof techniques, otherwise.

Recommended textbooks:

Roth and Sotomayor (1990), Two-Sided Matching, Cambridge University Press.∗ (RS, henceforth)

Personal Lecture Notes on recent journal articles and working papers.

Kojima, F. (2015) Recent Developments in Matching Theory and its Practical Applications, Advances in Eco-

nomics and Econometrics: 11th World Congress

Here is a useful resource to illustrates the real world applications of matching theory by Alvin E. Roth (2015):

Who Gets What and Why: The New Economics of Matchmaking and Market Design

Quizzes: There will be 3 announced quizzes and the highest 2 of them will be counted in your overall grade

Exams: All exams will be closed book, closed notes, and no electronic devices will be allowed. There will be one

make-up exam for the exams, which will be given only under the following circumstances:

1. University sanctioned activity

2. Death of an immediate family member (parent, sibling, child or spouse)

3. Severe illness

You must provide verifiable documentation for all of the above circumstances. For (1) and (2), it is your responsibility

to notify me at least a week in advance, for others contact me as soon as possible. The make-up exams are going to

be scheduled at the earliest possible date after the missed exam. Any changes to an exam date, time, or place will be

announced in class and posted on the course’s website and you’ll be notified through email. It is the responsibility

of the student to be aware of these changes. Exam dates and locations are as follows.

Midterm 1: February 18, 2021 (Thursday)

Midterm 2: March 18, 2021 (Thursday)

Final: TBD by the registrar

Problem Sets: There will be 4 problem sets. The highest 3 of them are going to be counted in your overall grade.

Please, do note that working on the problem sets is essential for learning the course material and performing well on

the exams.

Presentations: There will be class presentations which is about discussion of a research paper. The class presen-

tations will be in groups of 4, and each member of a group is expected to do a 5-7 minutes of presentation. This

will happen at the the last part of the course. Usually it is very hard to write an original paper on your own in

a short amount of time, especially in a highly technical subject like this one, but presentations of own research is

also acceptable and highly recommended for those who are interested in academic carrier. Please consult with me

in advance to see if the topic of your interest is appropriate for the class, if you decide to do your own research. For

presentations of others’ research, you can choose a paper from the list I will provide, or can do your own literature

review and present a paper of your choice -upon my approval.

Grading: The maximum total percentage points you can get from assignments and exams in this course are 100.

The grade will count the assessments using the following proportions:

Problem Sets (5% each), Quizzes (5% each), Presentation (15%), Midterm (20% each), Final exam (20%).
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After accumulating midterm, final, homework and quiz grades, the letter grade will be given by the following grading

scale:
percentage grade

≥95 A

90-94 A-

85-89 B+

80-84 B

75-79 B-

70-74 C+

65-69 C

60-64 C-

55-59 D+

50-54 D

≤49 F

Attendance: Attendance is strongly recommended but it is voluntary. However, it is true that most students

who receive low grades do so as a result of poor attendance. Regular attendance and class participation can make a

difference though, if you are on the margin between two letter grades.

Course Website: All of the homework, exams, solutions and the grades will be posted to the course website

on Moodle. You will be notified through e-mailed through, and it is your responsibility to activate your NU email

account. If you send me an e-mail, please put ECON 319 in the subject line.

Acedemic Conduct: Students are required to comply with the university policy on academic integrity found in

the Student Code of Conduct found at Student Code of Conduct. Any cases of academic misconduct will be handled

in accordance with the procedures of Nazarbayev University.

Tentative Course Outline

• Introduction and preliminary discussions on the real life applications of matching theory

• Two sided matching: basic theory

– One-to-One matching: Marriage market, labor markets, Adoption, etc.

– Many-to-One Matching: College admissions, professional labor markets, etc.

– Recent developments in two-sided matching markets

• Design of labor markets: National Residency Matching Program

• One-Sided matching: basic theory

– Applications: Kidney exchange and university housing

– Recent developments in one-sided matching markets

• School Choice: Basic theory and recent developments

• Market failure: Unraveling in matching markets.
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Course Outline and Related Chapters [RS: Roth & Sotomayor] (in preperation)

Week 1: Monday, January 11 - Friday, January 15

- Introduction and Logistics

- Applications to Matching Theory

- Introduction to Two-Sided Matching

- One-to-One Matching: Marriage Model [RS 2]

Week 2: Monday, January 18 - Friday, January 22

- One-to-One Matching: Marriage Model [RS 2]

– Some Examples [RS 2]

– Solution Concept: Stability

* Examples of “stable” and “unstable” matchings

– Properties of Stable Matchings

Week 3: Monday, January 25 - Friday, January 29

– Properties of Stable Matchings

– Deferred Acceptance

– Homework 1 Posted By Friday January 29

Week 4: Monday, February 01 - Friday, February 05

– Deferred Acceptance

– Strategic Questions, Matching Mechanisms

– Many-to-One Matching Markets

– Homework 1 Solutions Posted By Friday February 5

Week 5: Monday, February 08 - Friday, February 12

– Many-to-One Matching Markets

– College Admissions Problem

– Discussion of Homework 1

– Homework 2 Posted By Friday February 12

Week 6: Monday, February 15 - Friday, February 19

– Quiz 1 on February 15 - Monday

– From Theory to Practice

– Medical Residents

– Federal Law Clerkship

– Design of labor markets: National Residency Matching Program

– Midterm 1 on February 18 - Thursday

Week 7: Monday, February 22 - Friday, February 26

– Matching Markets with One-Sided Preferences: Assignment Problems

– House Allocation

– Kidney Exchange

– Alternative Matching Mechanisms

– Top Trading Cycles (TTC)

– Random Serial Dictatorship (RSD)
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Week 8: Monday, March 01 - Friday, March 05

– Alternative Matching Mechanisms (Continued)

– TTC, RSD and DA (Continued)

– School Choice

Week 9: Monday, March 08 - Friday, March 12

– Sorting

– Positive Assortative Matching (PAM)

– Negative Assortative Matching (NAM)

– Homework 3 Posted By Friday March 12

Week 10: Monday, March 15 - Friday, March 19

– Quiz 2 on March 15 - Monday

– Sorting (Continued)

– Utility transfers: not possible(Strict NTU), partially possible(NTU), fully possible(TU)

– Midterm 2 on March 18 - Thursday

Week 11: Monday, March 22 - Friday, March 26

- SPRING BREAK

Week 12: Monday, March 29 - Friday, April 02

– Homework 4 Posted By Friday April 02

Week 13: Monday, April 05 - Friday, April 09

– Quiz 3 on April 09 - Friday

Week 14: Monday, April 12 - Friday, April 16

- Term Project and Presentations

Week 15: Monday, April 19 - Friday, April 23

- Term Project and Presentations
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