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Abstract

The code that was used in Erdil and Ergin (2008) to compute stable improvement cycles

sometimes generated unstable matchings. I identify the minor bug in their code that caused

this issue, and I present a corrected implementation. While the general insights from the

computational experiments obtained by Erdil and Ergin (2008) persist, the true fraction of

improving students is slightly smaller than reported, while their average improvement in rank

is larger than reported. All theoretical findings in Erdil and Ergin (2008) are unaffected.

1 Counterexample

Erdil and Ergin (2019)’s replication package contains a code to implement the stable improve-

ment cycles algorithm. The following is an example in which a minor bug in their code results

in an unstable matching.

Consider an instance with four agents {1, 2, 3, 4}, four unit-capacity objects {a, b, c, d}, and

the following preferences and priorities.

≻1 ≻2 ≻3 ≻4
c b a a

a c b c

b a c b

d d d d

⪰a ⪰b ⪰c ⪰d
2,3,4 4 3 4

1 2 1,2 3

3 4 2

1 1

If the ties are broken according to the ordering (1, 2, 3, 4), then the deferred acceptance mech-

anism would find the matching

µ =

(
1 2 3 4

d a c b

)
.
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The stable improvement cycles algorithm could identify two cycles: either agents 2 and 4

first exchange a and b, or agents 2 and 3 exchange a and c . In either case, no further stable

improvement cycles can be implemented afterwards, resulting in one of the following two stable

matchings:

µ1 =

(
1 2 3 4

d b c a

)
, µ2 =

(
1 2 3 4

d c a b

)
.

When applying the published code by Erdil and Ergin (2019) to matching µ, at first the

cycle between agents 2 and 4 is resolved. However, afterwards, it also resolves a cycle between

agents 2 and 3, in which they exchange c and b, resulting in the following matching:

µ′ =

(
1 2 3 4

d c b a

)
.

Note that this matching is not weakly stable, because (2, b) is a blocking pair.

2 Correction code

The error is caused by inaccurate updating in the code by Erdil and Ergin (2019) of which schools

the students prefer to their currently matched school. More specifically, imagine a student i

being matched to school x before resolving a stable improvement cycle, and to school y that

they prefer to x after resolving the cycle. The current implementation of the code will only

remove student i from the set Dy , which is the subset of the students with the highest priority

among all students who prefer y over their currently assigned school. However, the proposals

of student i to all schools that they rank higher than x , but lower than y are not removed in

the current implementation. As such, the current implementation of the code does not exclude

that student i can still be involved in cycles for all schools that they rank higher than x , but

lower than y .

The counterexample illustrates this, as student 2 receives their first-ranked school b after

the first stable improvement cycle, and they will be removed from Db. In the next iteration,

student 2 will wrongfully belong to Dc in the current implementation of the code. As a result,

student 2 will therefore receive their second-ranked school c in the next iteration, which they

prefer less than b (but still more than a, the school they were initially matched to).

This can be resolved in the current implementation of the code by replacing the following

lines in the definition of the function improve_allocations

proposals[school2][rank].remove(student)

if len(proposals[school2][rank]) == 0:

proposals[school2].pop(rank)

with the following few lines:
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pref_index_old_school = N[student].index(school1)

pref_index_new_school = N[student].index(school2)

for i in range(pref_index_new_school, pref_index_old_school):

school3 = N[student][i]

rank = A[school3][student]

proposals[school3][rank].remove(student)

if len(proposals[school3][rank]) == 0:

proposals[school3].pop(rank)

An updated version of the code is available here: http://doi.org/10.3886/E248175V1.

3 Impact on computational results

We evaluate the effects of the described bug on the computational experiments in Erdil and

Ergin (2008) by running the originally implemented code and the corrected code for 1,000

students, 20 schools, and differing values of α and β (averaged over 200 instances). In short,

the parameter α captures the correlation in the students’ preferences, while the parameter β

captures how sensitive the students’ preferences are to locational proximity. For more details

about the data generation process, we refer to Erdil and Ergin (2008).

In only 2 of the 25,200 simulated instances, the original code resulted in an unstable match-

ing. However, in 90.6% of the generated instances in which the stable improvement cycles

algorithm could improve upon DA, the corrected code finds a different matching than the orig-

inally implemented code. Figures 1 and 2 show that while the fraction of improving students

is smaller than originally reported, their average improvement in rank is larger than originally

reported. Overall, the corrected code results in matchings that have a lower average rank than

the original code. Figure 3 shows that the improvement in average rank by correcting the bug

can be up to to around 5% in comparison to the original code, depending on the values of of α

and β.

Overall, the general insights by Erdil and Ergin (2008) based on the computational experi-

ments remain valid.
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Figure 1: Percent of improving students as a function of α (1,000 students and 20 schools).
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Figure 2: Average improvement in rank among improving students as a function of α (1,000
students and 20 schools).
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Figure 3: Relative improvement in average rank of the matchings returned by corrected code,
in comparison to the original code, as a function of α.
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