
A Perfect Match
This year’s prize concerns a central economic problem: how to match 
different agents with each other as well as possible. For example, 
students have to be matched with schools, and donors of human 
organs with patients in need of a transplant. How can such matching 
be accomplished in an efficient way? What methods are beneficial to 
what groups?

The prize honors Alvin Roth and Lloyd Shapley 
who have answered these questions. Lloyd 
Shapley has studied the foundations of 
matching theory. A key issue is that of stability. 
A matching is stable if there are not two agents 
who would prefer to be matched with each 
other instead of their assigned counterparts. 

As early as 1962, Shapley together with David 
Gale developed an algorithm for finding stable 
matches in two-sided matching problems, 
such as how to match students and schools. In 
1974, Shapley characterized another algorithm 
for one-sided matching problems, applicable 
to changing apartments or finding organs for 
transplant operations.

In the beginning of the 1980s, Alvin Roth 
addressed a remaining problem: how to prevent 
people from making strategic choices and 
instead make them state their true preferences 
to the centralized clearinghouse. Roth has also 
studied a variety of matching markets in real life.  
He found that many algorithms have been used, 
but those that succeed usually have one thing in 
common: they satisfy Gale and Shapley’s stability 
criterion. Roth has subsequently constructed 
new algorithms to better match resident medical 
doctors to hospitals, workers to jobs, pupils to 
schools, and kidney donors to patients. 
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Student 2
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Student’s first choice
Student’s second choice

School’s first choice
School’s second choice

Matching schools and students  
All students prefer school A, and all schools 
prefer student 1. How could the three students 
be allocated to the three schools in a way 
that is acceptable to all? The Gale-Shapley 
algorithm can be used to show two possible 
stable allocations:

•	 Student 1 goes to school A, student 2 to 
school B and student 3 to school C (students’ 
second choice).

•	 Student 1 goes to school A, student 2 to 
school C and student 3 to school B (schools’ 
second choice).

In reality, of course, the number of students is 
much larger, and each school can admit more 
than one student. With larger pools, using 
the Gale-Shapley algorithm to find the stable 
allocations requires computer processing.

Who gets what?
This is a central question in everybody’s life: how 
to find a partner; to find the right kindergarten, 
school, or college; to get a job. Some of these 
matching problems are best solved simultaneously 
by having agents communicate their preferences 
to a matching office, or clearinghouse. This year’s 
Laureates have developed efficient methods that 
clearinghouses can apply in order to find stable 
solutions. For as few as 25 pairs, the possible 
matchings are already more numerous than all the 
stars in the universe. The challenge is to find the 
stable matchings. 

Matching kidneys and patients
In case of kidney failure, it often happens that 
a family member wants to donate a kidney to 
the patient. But the donor’s kidney may not be 
compatible with, for instance, the recipient’s 
blood type. A solution is to organize a kidney 
exchange, a chain where kidneys for transplant 
operations are not tied to specific recipients. 
However, this can cause large logistical 
problems; with as few as ten couples, there are 
more than 3.6 million different ways to combine 
donors and recipients. Today, Roth’s algorithms 
are used to find the best matches, enhancing the 
welfare of donors as well as recipients.

The Gale-Shapley algorithm 
The algorithm is a method for how to match two 
types of agents, e.g. students and schools, with 
each other. First, each student and each school 
are asked to rank their favorite choices. Second, 
all schools preliminarily hold on to their favorite 
applicants, up to the number of seats available. 
Third, all rejected students apply to their second 
choice school. This procedure continues until 
each student is matched to any of the chosen 
schools that also accepts the student. 
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The Royal Swedish Academy of Sciences has 
decided to award the Sveriges Riksbank
Prize in Economic Sciences in Memory of 
Alfred Nobel for 2012 to Alvin E. Roth and 
Lloyd S. Shapley ”for the theory of stable 
allocations and the practice of market design”.
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