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A growing number of U.S. house-
holds have the opportunity to send their 
children to public schools outside of tra-
ditional neighborhood boundaries. Over 
the last decade there has been a prolif-
eration of research on the design of cen-
tralized choice systems intended to make 
it easier for children to exercise choice. 
Millions of students have been assigned to 
schools using mechanisms either directly 
or indirectly inspired by academic work.

In recent research with several co-
authors, I explore the equity, efficiency, 

and incentive properties of these choice 
systems. Aside from these properties, cen-
tralized assignment generates valuable 
data and quasi-experimental variation 
that can be used for evaluation of various 
educational practices and policies. I have 
worked with several researchers to exploit 
this variation to study productivity differ-
ences between schools and school models.

Immediate Acceptance

One of the most common school 
assignment systems is based on the con-
cept of immediate acceptance: when appli-
cants apply to a school, they are offered a 
seat immediately if they qualify. A mecha-
nism based on this principle was in place 
in Boston until 2005, and hence it is 
commonly known as the Boston mecha-

nism.1 A large number of Local Education 
Authorities in England also employed this 
mechanism, called First Preference First.

One issue with this mechanism is 
that applicants do not have the incentive 
to rank their desired schools truthfully. 
That is, ranking a competitive school first 
may harm a student’s chances at lower-
ranked schools, creating strategic pres-
sure on the applicant. Should an appli-
cant take a risk at the school she really 
wants, or instead rank a safe choice first? 
In work with Tayfun Sönmez, I show that 
if families do not understand these incen-
tives and rank their choices truthfully, 
then sophisticated families who under-
stand the rules of the game benefit at the 
expense of the unsophisticated.2

The poor incentive properties of 
immediate acceptance systems led author-

departures from marginal cost pricing. 
These costs tend to be underappreci-
ated by policymakers in part because the 
inefficiencies are largely borne by a dif-
fuse set of energy consumers. However, 
because energy markets are very large, 
the total economic cost of these distor-
tions can also be very large. 

1 L. Davis, “The Economic Cost of 
Global Fuel Subsidies,” NBER Working 
Paper No. 19736, December 2013, and 
forthcoming in American Economic 
Review Papers and Proceedings. See 
also International Monetary Fund, 
“Energy Subsidy Reform: Lessons and 
Implications,” 2013.
2 E. Glaeser and E. Luttmer, “The 
Misallocation of Housing Under Rent 
Control,” NBER Working Paper No. 

6220, October 1997, and American 
Economic Review, 93 (2003), pp. 
1027–46. 
3 L. Davis and L. Kilian, “The 
Allocative Cost of Price Ceilings in the 
U.S. Residential Market for Natural 
Gas,” NBER Working Paper No. 14030, 
May 2008, and Journal of Political 
Economy, 119 (2011), pp. 212–41. 
4 L. Davis and E. Muehlegger, “Do 
Americans Consume Too Little Natural 
Gas? An Empirical Test of Marginal 
Cost Pricing,” NBER Working Paper No. 
15885, April 2010, and RAND Journal 
of Economics, 41 (2010), pp. 791–810. 
5 See for example M. Greenstone, E. 
Kopits, and A. Wolverton, “Estimating 
the Social Cost of Carbon for Use in U.S. 
Federal Rulemakings: A Summary and 
Interpretation,” NBER Working Paper 
No. 16913, March 2011, published as 

“Developing a Social Cost of Carbon 
for Use in U.S. Regulatory Analysis: 
A Methodology and Interpretation,” 
Review of Environmental Economics 
and Policy, 7 (2013), pp. 23–46; and W. 
Nordhaus, “Estimates of the Social Cost 
of Carbon: Background and Results from 
the RICE-2011 Model,” NBER Working 
Paper No. 17540, October 2011.
6 S. Borenstein and L. Davis, “The 
Equity and Efficiency of Two-Part 
Tariffs in U.S. Natural Gas Markets,” 
NBER Working Paper No. 16653, 
December 2010, and Journal of Law and 
Economics, 55 (2012), pp. 75–128. See 
also S. Borenstein, “The Redistributional 
Impact of Non-linear Electricity Pricing,’’ 
NBER Working Paper No. 15822, 
March 2010, and American Economic 
Journal: Economic Policy, 4 (2012), pp. 
56–90. 
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ities in Chicago to abandon their allo-
cation scheme for the city’s elite selec-
tive high schools in 2009. Officials in 
the Chicago Public Schools (CPS) 
observed that students with higher test 
scores were denied admission to their sec-
ond-choice school, even though they had 
higher scores than students who ranked 
the school first. After eliciting prefer-
ences from more than 14,000 partici-
pants, CPS announced a new mechanism 
and asked participants to re-rank their 
choices. The new mechanism is a serial 
dictatorship where the highest-scoring 
student is assigned to her top choice, the 
next highest scoring student is assigned to 
her top choice among remaining schools, 
and so on. What is particularly surprising 
about this switch is that the new mecha-
nism also did not have straightforward 
incentives because it limited the number 
of choices students could rank. Students 
could only rank four out of nine possible 
choices, necessitating strategic cal-
culations on which choices to list 
and which ones to drop. In the 
subsequent year, they switched to 
a system with the same underlying 
algorithm, but allowed students to 
rank six schools. 

A few years earlier, by an 
Act of Parliament, authori-
ties in England outlawed First 
Preference First arrangements 
citing concerns that the pro-
cedure is unfair to unsophisti-
cated participants. Following 
this legal ruling, many districts 
adopted variants of the deferred 
acceptance algorithm, known in 
England as Equal Preferences.3 

Using this procedure, first for-
mally studied by David Gale and 
Lloyd Shapley in 1962, appli-
cants start by applying to their 
first choice. Schools tentatively 
accept their preferred applicants 
up to capacity and reject the rest. 
Any rejected student applies to 
his next most preferred choice, 
and schools update their set of 
provisional acceptances by com-
paring these new proposals to 
students tentatively held over 

from the previous round. The algorithm 
terminates when there are no new pro-
posals from rejected students. 

The key idea is that assignments are 
deferred until there are no new proposals, 
and only then are they finalized. Unlike 
the First Preference First system, a stu-
dent ranking a school second can displace 
one who ranks it first, if the school pre-
fers that student. The reason it is called 
Equal Preferences is that when schools 
receive proposals, they do not discrimi-
nate among applicants based on where 
they were ranked on the applicant’s pref-
erence form. As in the Chicago case, the 
Local Education Authorities that adopted 
Equal Preferences often limited the num-
ber of choices students could rank. Table 
1 describes some of these transitions.4

Sönmez and I develop a way to rank 
systems based on their propensity toward 
manipulation.5 Our approach makes it 
possible to evaluate whether the new sys-

tems are less manipulable than their pre-
decessors. While our criterion is non-
consequentialist, it allows for relative 
comparisons of two systems without ideal 
incentive properties. As shown in Table 
1 it also has important positive content 
where, with the exception of Seattle in 
2009, every example involves the adop-
tion of a less manipulable system accord-
ing to our measure. 

Design of School Lotteries

An important issue in student assign-
ment systems involves resolving situa-
tions where two applicants have identi-
cal claims for school seats, but there is 
only one seat left. This can happen, for 
instance, when two students obtain the 
same priority at a school because they 
reside in the school’s walk zone, and there 
are more walk-zone applicants than seats. 
One might suspect that using separate 

School District Reform Year Old Rule New Rule More or Less 
Manipulable?

Boston Public 
Schools

2009 Boston GS Less

Chicago Selective 
Public HS

2009 Boston (list 4 
choices)

SD (list 4  
choices)

Less

Chicago Selective 
Public HS

2010 SD (list 4  
choices)

SD (list 6  
choices)

Less

Denver Public 
Schools

2012 Boston (list 2 
choices)

GS (list 5  
choices)

Less

Seattle Public 
Schools

1999 Boston GS Less

Seattle Public 
Schools

2009 GS Boston More

England – New-
castle

2005 Boston (list 3 
choices)

GS (list 3  
choices)

Less

England – Man-
chester

2007 FPF (list 3 
choices)

GS (list 3  
choices)

Less

England - Surrey 2010 GS (list 3  
choices)

GS (list 6  
choices)

Less

Table 1: School Admission Reforms

Note: Boston refers to the Boston mechanism, FPF refers to First Preference First mechanisms, GS 
refers to the student-proposing deferred acceptance algorithm of Gale and Shapley, and SD refers 

to a serial dictatorship. 
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lotteries at each school would be more fair 
than a single lottery because under a sin-
gle lottery, if an applicant has a better lot-
tery number than another applicant, that 
remains true at each school. However, 
together with Atila Abdulkadiroğlu and 
Alvin Roth, I show that a single lottery 
draw across all schools has better prop-
erties than school-specific lottery draws 
when using deferred acceptance.6 In the 
case of New York City where there are 
90,000 applicants each year, more than 
2,000 additional applicants obtain their 
first choice with a single lottery draw 
compared to school-specific draws.7 

Another popular mechanism is based 
on Gale’s top trading cycles (TTC) algo-
rithm. Roughly speaking, this procedure 
endows students with schools and allows 
them to trade with one another in an 
ordered market where trades among top 
choices occur before trades among lower 
choices. Suppose Ann wants school 1 as 
her top choice but has the highest priority 
at school 2, while Bob wants school 2 as 
his top choice but has the highest priority 
at school 1. In the TTC algorithm, Ann 
and Bob would trade their assignments. 
In 2012, the OneApp assignment sys-
tem used in the Recovery School District 
in New Orleans employed a mechanism 
based on TTC.8 In general, there is no 
preferred way to conduct lotteries for 
TTC. Together with Jay Sethuraman, 
I show that in the special case where 
schools do not have priorities, the allo-
cations produced with a single lottery 
draw and with school-specific draws are 
identical.9

Boston’s Choice Plan

Much of the initial work on student 
assignment was motivated by Boston’s 
iconic school choice system, and it con-
tinues to inspire new scientific devel-
opments. In Boston and elsewhere, stu-
dents wish to attend schools close to their 
home, especially at elementary school 
entry points. Districts recognize this by 
prioritizing applicants in the school’s walk 
zone, a geographic area surrounding the 
school. On the other hand, such policies 
can increase segregation across schools 

as students who live near highly desired 
schools fill up the seats and prevent those 
from outside the neighborhood from hav-
ing an opportunity to attend.

To ensure that out-of-neighborhood 
applicants have an opportunity to attend 
a particular school, many choice systems 
follow Boston’s in having a slot-specific 
priority structure. In Boston, for half of 
the school seats, applicants with walk-
zone priority are ordered ahead of those 
who do not have walk-zone priority. For 
the other half, students from the walk 
zone are treated in the same way as stu-
dents from outside the zone. This 50-50 
split represents a compromise between 
those in favor of neighborhood schools 
and those favoring more choice. 

When a student is eligible to attend 
a school both because of walk-zone prior-
ity and because of the district-wide assign-
ment rule, the assignment mechanism 
must deal with another type of indiffer-
ence. Since students care only about their 
school assignment, they are indifferent 
about whether they consume a walk-zone 
or a non-walk-zone slot. The mechanism’s 
precedence order specifies the order in 
which slots are depleted. Together with 
Umut Dur, Scott Kominers, and Sönmez, 
I show that student precedence has dra-
matic consequences for achieving dis-
tributional objectives.10 In Boston, for 
instance, the precedence rule entirely 
undermined the intended effect of the 
50-50 policy and the outcome was nearly 
identical to that without walk-zone pri-
ority at all. The reason is that applicants 
first depleted walk-zone slots before non-
walk-zone slots. A walk-zone applicant 
who did not obtain a walk-zone slot com-
petes with the general pool of applicants 
for non-walk-zone slots, but only after 
this applicant has been rejected from the 
walk-zone pool. This rejection induces 
a form of adverse selection — the appli-
cant is rejected so he must have an unusu-
ally bad lottery number — that renders 
rejected walk-zone applicants not compet-
itive for non-walk-zone slots. As a result, 
almost no students from the walk zone 
are assigned to the non-walk-zone slots, 
undermining the 50-50 compromise. 

We develop a framework to study 

these features of slot-specific priorities and 
identify counterfactual policies that more 
faithfully implement policy goals. As a 
result of our work, Boston substantially 
changed its walk-zone policy in 2014.

Boston has also completely rede-
signed how it determines the set of 
options students are allowed to rank on 
their choice menu. Until 2014, residents 
were restricted to applying to schools 
in one of three zones of the city and 
a handful of citywide schools. In 2014, 
the city adopted a zone-free plan where 
choice menus are customized based on 
an applicant’s address. The choice menus 
are designed to ensure that each student 
is able to apply to enough of the closest 
highly rated schools. Peng Shi and I use 
historical choices expressed in Boston to 
estimate models of school demand. We 
use these models to extrapolate the choices 
applicants would make under these new 
choice menus. Our results were discussed 
by school officials and played a significant 
role in the adoption of the new plan. We 
plan to update these predictions in a two-
part project that will evaluate the perfor-
mance of structural models of demand 
forecasting. Because our predictions were 
made in advance of the policy change, 
there is no scope for post-analysis bias.11 
We intend to revisit our predictions after 
applicants have expressed new choices in 
the spring of 2014, and to use the new 
data to assess the strengths and weaknesses 
of counterfactual prediction using discrete 
choice models of school demand.

Measurement of School Effects

Much of the excitement about school 
assignment mechanisms comes from the 
potential to engineer practical solutions 
that might improve welfare. In my view, 
an equally important role of common 
enrollment systems is in producing valu-
able data that can be used to evaluate the 
impact of various educational initiatives. 

A longstanding question in educa-
tion has been about the effects of attend-
ing charter schools, which are publicly 
funded schools with enhanced auton-
omy. When a charter school is over-sub-
scribed, in many jurisdictions students 
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are admitted via lottery. Records on 
schools’ admissions in decentralized and 
uncoordinated systems tend to be poorly 
kept and infrequently audited. Together 
with several co-authors, I collect admis-
sions records from Boston-area charter 
schools and study the effects of attend-
ing an over-subscribed charter school on 
short-run measures of student achieve-
ment. We find large and significant test 
score gains for charter lottery winners in 
middle and high school.12 In subsequent 
work, I find that charter lottery winners 
at Boston high schools increase SAT and 
AP scores, along with evidence of a sub-
stantial shift from two- to four-year col-
leges.13 In contrast, in work with Joshua 
Angrist and Christopher Walters, I find 
more mixed evidence on the performance 
of charter schools outside of urban areas 
of Massachusetts.14

Charters are not assigned centrally in 
Boston, though they are now beginning 
to be assigned together with traditional 
district schools in unified enrollment sys-
tems in cities like Denver, Newark, and 
New Orleans. Alternative schools known 
as exam schools, which group together 
the highest-achieving students in the dis-
trict, are centrally assigned in many cities 
based on admissions test scores. Together 
with Abdulkadiroğlu and Angrist, I 
exploit admissions discontinuities to mea-
sure the value of attending schools with 
high-achieving peers. On a wide range 
of academic outcomes, we find that mar-
ginal applicants who are accepted at exam 
schools do not score higher on subse-
quent performance metrics, such as stan-
dardized tests, than their near-peers who 
did not matriculate at exam schools.15 

Another school model I have inves-
tigated using lottery-based variation in 
a centralized match is the small high 
school. Together with Abdulkadiroğlu 
and Weiwei Hu, we exploit variation in 
New York City’s high school match to 
study the effects of attending an over-
subscribed small high school, which typi-
cally has fewer than 500 students across 
grades 9 to 12. Unlike charter schools, 

these schools are run with teachers who 
are part of the city’s collective bargaining 
agreement. Students are much more dis-
advantaged than typical New York City 
high school students. Our results offer 
some of the first evidence that traditional 
district schools can produce achievement 
gains comparable to high-achieving char-
ter schools.16 Based on surveys, many 
small high schools have similar character-
istics to high-achieving charter schools 
including high expectations and data-
driven instruction. These results high-
light the potential for within-district 
reform strategies to substantially improve 
student achievement. 
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