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APPENDIX A: APPENDIX FIGURES AND TABLES
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Enrollment Trends (150 Largest Districts)
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(b) LAUSD Enrollment and Choice Availability

FIGURE A.1.—Choice-School Enrollment and Availability Trends. Notes: Panel (a) reports enrollment shares for
charter schools and district-operated choice schools (“District Option”) for the 150 large school districts. Data are
from the Common Core of Data. For a given district, a local charter includes all charter schools that have the district’s
Local Education Agency ID or operate in a ZIP code served by a traditional public school with that district’s LEAID.
To identify district-operated choice schools, we use the Common Core’s magnet flag, since other forms of choice
are not reliably recorded. In a few states (e.g., Ohio), magnet status is not reported. For that reason, we also count
a school as a within-district choice option if the word “magnet” appears in its name. The district-operated choice
numbers in Panel (a) are potentially conservative, since many districts have choice options (e.g., gifted and talented
schools) that are not officially named as magnets and otherwise are not easily identified. Panel (b) reports trends in
LAUSD district-level enrollment and in the availability of LAUSD choice programs. The solid line shows LAUSD
enrollment in Grades 1–12 between 2001 and 2023. The dashed line shows the total number of choice programs over
the same period, where choice programs include magnet programs, dual-language programs, and affiliated charter
schools.
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FIGURE A.2.—School Distance Predicts Participation in the Choice System. Note: This figure reports a binscatter
plot assessing the relationship between students’ likelihood of applying to choice programs and relative distance to the
nearest choice programs within LAUSD subdistricts. There are six LAUSD subdistricts that segment the district into
large areas. Choice programs include magnet programs, dual-language programs, and district-run affiliated charter
schools. The sample comprises student-level data for all cohorts of fifth-grade students from 2004 to 2017.
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FIGURE A.3.—Expansions in Access to LAUSD Choice Schools

(a) 2004: Distance to Nearest
Choice School

(b) 2023: Distance to Nearest
Choice School

(c) 2004-2023: Change in
Relative Distance

Notes: This figure reports three maps covering the region of Los Angeles County that is served by the Los Angeles
Unified School District (LAUSD). In each map, we plot census blocks with their shading determined by different
measures of proximity or changes in proximity, whose legend is reported in each panel. White-bordered polygons
overlaid on top of each map are middle school attendance zone boundaries for LAUSD schools. Panel (a) and Panel
(b) display block-level distances to nearest choice schools in 2004 and 2023, respectively. Panel (c) reports Census
block level changes in relative distance to choice schools between 2004 and 2023, where relative distance is defined
as the difference between a block’s distance to the nearest choice program and the nearest non-choice neighborhood
school.
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FIGURE A.4.—Robustness of Distance Gradient in Achievement Impacts. Note: This figure assesses the robust-
ness of the estimated distance gradient: the difference in the estimated impacts of winning a lottery for students who
live closest to and furthest from their nearest choice school. All estimates are based on Equation (2) in the main paper,
where the coefficients of interest are interactions between a lottery offer indicator and indicators for distance quintiles
based on students’ residential addresses and distance to choice schools. The leftmost results correspond to our base-
line specifications for ELA and math achievement, respectively, as identified in the figure legend. Each additional pair
of estimates augments the baseline model with a main effect for the corresponding covariate—for example, baseline
achievement or neighborhood-school value added—and an interaction between that covariate and the offer indicator.
We report the estimated difference in reduced-form effects between quintiles 1 (Q1) and 5 (Q5), together with its 95
percent confidence interval. Standard errors are clustered at the lottery-strata level.
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FIGURE A.5.—Lottery Effects by Similarity Index. Note: This figure reports reduced form effects of receiving an
offer on Math and ELA achievement in Panel (a) and Panel (b), respectively. We report estimates for different quin-
tiles of a similarity index constructed using the observable characteristics in Figure A.4. Specifically, we standardize
each covariate to have a mean of zero and a unit variance, and then calculate the Euclidean distance of each student
to the average applicant to that choice program in that same year. The estimates come from a regression of achieve-
ment—Math or ELA—on lottery strata fixed effects, main effects for preference index quintiles, and interactions
of offers and preference quintiles. We report estimates of the interactions in each sub-figure. We report 95-percent
confidence intervals that use robust standard errors clustered at the lottery strata level. We also report p-values from
hypothesis tests that test the null hypothesis that the preference-index effects are equal and another test that tests the
null hypothesis that the preference-index effects are jointly equal to zero.
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FIGURE A.6.—Subgroup Heterogeneity in Application Rates and Lottery Effects. Note: This figure reports sub-
group heterogeneity in lottery-based treatment effects and application rates. As indicated in the legend, each marker
type represents results for a given student subgroup and its complement (e.g., English versus Non-English Learner
students). With the exception of baseline achievement, all subgroups are based on binary pre-determined character-
istics. In the case of achievement, we define high and low-ability sub-groups as those above and below the median
of baseline achievement. We omit creating a subgroup based on suspensions, as it is a relatively rare outcome. The
y-axis reports the given subgroups treatment effect (e.g., the effect of receiving an offer to attend a choice school
for English Learners). All estimates are from separate subgroup specific models where we regress an achievement
outcome on the lottery offer Zi and lottery fixed effect. The x-axis reports the corresponding choice-school applica-
tion rate for a given subgroup, which we measure as the share of all 5th graders who submitted at least one choice
school application over our sample period. Panels (a) and (b) report results for Math and ELA, respectively. Detailed
estimates are included in Appendix Table A.5.
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FIGURE A.7.—Changes in Student Composition in Response to Choice School Entry. Note: This figure reports
event-study estimates based on Equation (1) in the main paper, where the dependent variable is a neighborhood-level
composition index among applicants to choice schools. The composition index is constructed by first calculating
fitted values from a regression of student-level achievement on a vector of baseline covariates and then averaging
those fitted values among applicants within a candidate neighborhood. We report 95 percent confidence intervals
based on robust standard errors clustered at the neighborhood level.

FIGURE A.8.—Application Cost Identification Exercise
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Notes: This figure reports results from an identification exercise for the application costs in the model specified in
Section 7.2 of the main paper. The vertical axis corresponds to application rates in the simulated data while the
horizontal axis varies estimated application costs (c(a,Xi, ηi)), where we scale costs by corresponding number on
the horizontal axis. The black line reports the corresponding application rate as we scale costs while holding other
parameters of the model constant. For example, at scale factor equal to one, the value of the black line corresponds
to the simulated application rate when cost parameters are evaluated at the values that maximize the likelihood.
Similarly, at scale factor equal to 0.5, we scale costs by 0.5 and hold other parameters of the model constant at the
values that maximize the likelihood. The dashed black line corresponds to application rates observed in the data. The
intuition is that a moment is important for a parameter’s identification if, as we move across the scaling factor axis,
the values of simulated application rates change and cross the horizontal dashed line (i.e., the value of that moment
in the real-world data). Overall, this exercise provides graphical evidence of how application costs are identified.
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FIGURE A.9.—Model Fit: Application and Enrollment. Note: This figure reports an assessment of the overall fit of
the model based on out-of-sample validation. We estimate our preferred model on a 25% random training sample and
assess its fit on the remaining 75%. We run 200 simulations in which we use parameter estimates from the training
sample to simulate applications, offers, and enrollment in the hold-out sample. The figure plots school-level aggre-
gates based on simulated averages and the actual data. Panel (a) reports school-level observed number of applications
in the holdout sample (y-axis) against the model-predicted applications in the holdout sample (x-axis). Maroon mark-
ers correspond to schools, or in other words, assess the fit of school-level statistics, while the grey markers further
interact school with student observable attributes. Panel (b) reports similar statistics for enrollment.
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FIGURE A.10.—Distribution of Lottery Applicant Choice School Preferences. Note: This figure focuses on the
sample of students who are in the lottery estimation sample (i.e., students who applied to oversubscribed choice
schools) and reports the distribution of their estimated posterior means of θi and a preference index measure in
Panels (a) and (b), respectively. The preference index is defined as Ii ≡ βcXi + θi, which can be interpreted as
student i’s utility from enrolling in a choice school as a function of both observables and unobservables. Both figures
demonstrate that students that are actively engaging in the choice process are drawn from regions of the distribution
that are associated with the smallest learning gains.
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FIGURE A.11.—Demand for Effective Choice Schools. Note: This figure reports the relationship between es-
timated school effectiveness and demand, where demand is measured in miles of willingness to travel. School ef-
fectiveness is estimated in a model that adjusts for selection into application and enrollment using posterior-mean
control-function estimates from the estimated demand model.
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(a) Student Achievement Model 1
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(b) Student Achievement Model 2

FIGURE A.12.—Model Validation: Visual Instrumental Variables Plot. Note: This figure reports results from a
validation of our student achievement outcome model. Each dot in the figure represents results from an oversubscribed
choice school lottery (specifically, the N = 420 lotteries that overlap with the 2004-2013 time window used to
estimate the structural model). The “first-stage” (x-axis) is the estimated effect of a randomized offer Zi in the given
lottery on the model-based prediction of student achievement based on the model from Section 7.3 of the main paper.
The “reduced form” (y-axis) is the estimated effect of the same randomized offer Zi in the given lottery on observed
achievement. Panels (a) and (b) report results from the type-probability and linear control function specifications,
respectively. The slope (i.e., the IV “forecast coefficient”) equals 0.91 (0.06), so we cannot reject 1, indicating the
outcome model predicts causal impacts up to sampling error. All specifications include lottery-stratum fixed effects.
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FIGURE A.13.—Choice School Peer Effect Analysis. Note: This figure reports lottery-based reduced form effects
on own student achievement and school peer quality for Math and ELA in Panel (a) and Panel (b), respectively. Each
marker in a given plot corresponds to a choice school, where the vertical axis reports the effect of winning an offer
from the school on own achievement, and the horizontal axis reports the effect of winning an offer from the school
on enrolled school peer quality. All estimated effects are conditional on lottery strata.
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(a) Change in District-Level Average Achievement
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(b) Change in Group-Specific Achievement (Math)

0

.02

.04

.06

.08

C
ha

ng
e 

in
 S

tu
de

nt
 A

ch
ie

ve
m

en
t (

SD
)

Gen
era

l In
fo.

Ta
rge

ted
 In

fo.

Bus
ing

Dec
en

tra
lize

d

Man
da

tor
y

Man
da

tor
y +

 Bus
ing

Man
da

tor
y +

 In
fo

Man
da

tor
y +

 In
fo 

+ B
us

ing

Ach
iev

em
en

t O
pti

mal

Black White Hispanic Asian

(c) Change in Group-Specific Achievement (ELA)

FIGURE A.14.—Estimated Effects of Counterfactual Policies on District-Level Achievement Overall and by Race.
Note: This figure reports counterfactual achievement results relative to a baseline simulation of LAUSD’s current
opt-in system. Panel (a) reports mean changes in district-level standardized achievement for Math and ELA, as iden-
tified in the figure legend. Panels (b) and (c) report group-specific changes in average achievement for Black, White,
Hispanic, and Asian students in Math and ELA, respectively. We consider participation-targeted policies: General
Information, which raises the taste parameter θi for a randomly selected 50% of students; Targeted Information,
which raises θi for a randomly selected 50% of students enrolled in schools whose average achievement is below
the specified cutoff of −0.30 SD; and Busing, which sets distance costs to zero. We also consider two system-level
designs: Decentralized choice, which allows families to submit multiple applications and hold simultaneous offers
while schools run independent lotteries, and Mandatory application, which sets application costs to zero, requires a
rank-ordered list (which may include the neighborhood school), and assigns seats via deferred acceptance. We also
report combinations of these components (Mandatory + Busing; Mandatory + Information; Mandatory + Information
+ Busing) and an Achievement-Optimal benchmark that assigns students in order of modeled match quality. Each
scenario is simulated 100 times, and we report average effects; for cases with school-run lotteries, we recompute
equilibrium best-response admission probabilities under policy-induced demand (see Appendix Section C).
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FIGURE A.15.—Changes in Spatial Demographic Shares Across Counterfactual Policies
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Notes: Panels (a), (f), and (k) map baseline shares of low-income, Asian, and White students by attendance zone, respectively. Panels (b)–(e), (g)–(j), and (l)–(o)
map counterfactual-specific changes in the corresponding demographic shares (counterfactual minus baseline). The counterfactual columns report General Information,
Targeted Information, Mandatory, and Decentralized policies, respectively. Each polygon corresponds to an attendance zone boundary; shading indicates baseline levels
in the first column and changes in the remaining columns. Within each demographic row, the four counterfactual panels use a common scale to facilitate comparisons
across counterfactuals. The dark blue polygon in Panel (j) corresponds to a low-density region near the Hollywood Hills.
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TABLE A.1

SUMMARY STATISTICS FOR MAIN ANALYSIS SAMPLES

Sample

All
Grade 5 Lottery Structural

(1) (2) (3)

Student Demographics
Hispanic 0.74 0.57 0.76
Black 0.10 0.14 0.09
White 0.09 0.13 0.08
Asian 0.04 0.12 0.04
Female 0.49 0.51 0.50
Poverty 0.72 0.63 0.70
English Learner 0.27 0.08 0.32

Standardized Test Scores
Baseline ELA -0.01 0.67 -0.05
Baseline Math -0.01 0.65 -0.04

Distance to District Schools
Nearest 0.75 0.78 0.76
Nearest Choice (Rel. Dist.) 0.57 0.55 0.59

Students 593,550 27,203 337,661

Note: This table reports summary statistics for the various analysis samples we use throughout the paper. Column 1 reports statistics
for the baseline sample consisting of all fifth-grade students in LAUSD during our sample period. Column 2 restricts the baseline sample to
students who show up in our lottery sample, indicating they applied to a choice program and the choice program was oversubscribed. Column
3 restricts the baseline sample to students who meet the restrictions defined in Section 4 of the main paper.



12TABLE A.2

OVERSUBSCRIBED CHOICE PROGRAM LOTTERY BALANCE ANALYSIS

Distance Quintile Q1 Q2 Q3 Q4 Q5

Variable Effect Control Mean Effect Control Mean Effect Control Mean Effect Control Mean Effect Control Mean

Female -0.005
(0.014)

0.507 0.021
(0.015)

0.511 0.004
(0.015)

0.506 0.004
(0.015)

0.497 -0.006
(0.013)

0.512

Black 0.005
(0.004)

0.057 0.002
(0.006)

0.065 -0.010
(0.008)

0.108 -0.010
(0.009)

0.168 0.010
(0.010)

0.277

Hispanic -0.006
(0.008)

0.765 -0.001
(0.009)

0.648 0.009
(0.010)

0.545 0.011
(0.010)

0.475 0.000
(0.012)

0.501

English Learner 0.005
(0.007)

0.074 -0.001
(0.007)

0.071 0.011
(0.006)

0.054 -0.003
(0.007)

0.054 -0.004
(0.006)

0.061

Special Education 0.000
(0.005)

0.027 -0.003
(0.004)

0.021 -0.001
(0.004)

0.020 -0.002
(0.003)

0.018 0.000
(0.003)

0.016

Poverty 0.018
(0.010)

0.758 -0.019
(0.011)

0.686 0.009
(0.012)

0.614 -0.018
(0.012)

0.573 -0.003
(0.013)

0.631

Parent reports going to college -0.001
(0.012)

0.238 -0.010
(0.012)

0.254 -0.004
(0.013)

0.269 0.002
(0.013)

0.274 -0.006
(0.012)

0.262

Speaks english at home 0.016
(0.012)

0.322 -0.001
(0.012)

0.356 -0.007
(0.012)

0.435 -0.001
(0.013)

0.508 0.017
(0.012)

0.519

Speaks Spanish at home -0.021
(0.012)

0.609 0.010
(0.011)

0.524 0.009
(0.010)

0.415 -0.001
(0.011)

0.353 -0.011
(0.011)

0.377

Baseline Suspensions -0.002
(0.003)

0.007 0.004
(0.002)

0.007 0.001
(0.004)

0.011 0.003
(0.004)

0.015 -0.001
(0.005)

0.024

Baseline Math Score -0.013
(0.021)

0.365 -0.033
(0.022)

0.480 -0.008
(0.022)

0.606 -0.019
(0.025)

0.569 -0.061
(0.022)

0.414

Baseline ELA Score -0.031
(0.021)

0.353 -0.015
(0.022)

0.482 -0.001
(0.023)

0.619 -0.007
(0.023)

0.605 -0.030
(0.020)

0.470

Missing Baseline Score -0.003
(0.007)

0.089 -0.005
(0.006)

0.099 -0.002
(0.005)

0.083 -0.010
(0.005)

0.094 0.000
(0.005)

0.088

Joint test 0.582 0.275 0.850 0.390 0.520
Observations 7,794 8,255 8,701 9,121 9,729

Notes: This table tests for lottery balance across baseline and other exogenous covariates. Columns in this table are
grouped according to samples defined by quintiles of distance to choice school at baseline (Q1-Q5). Each row in this
table denotes a predetermined covariate. Each cell under the columns labeled "Effect" gives the results of a separate
regression of the relevant sub-sample. Standard errors, clustered at the level of the lottery, are included in
parentheses. Columns labeled “Control Mean” give the mean of the variable in that row for that specific sample. The
second to last row of this table gives p-values from a joint test that all of the coefficients in that column are
identically zero. The final row gives the number of observations.
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TABLE A.3

ATTRITION RESULTS: IMPUTING TEST SCORES

Quintile of Distance to Choice School

(1) (2) (3) (4) (5)

Math 0.039
(0.022)

-0.012
(0.021)

-0.027
(0.022)

-0.062
(0.020)

-0.058
(0.021)

Math (Missing Values Imputed) 0.042
(0.020)

-0.003
(0.019)

-0.003
(0.019)

-0.047
(0.018)

-0.037
(0.019)

ELA 0.003
(0.021)

-0.017
(0.020)

-0.039
(0.022)

-0.060
(0.020)

-0.056
(0.020)

ELA (Missing Values Imputed) 0.012
(0.019)

-0.004
(0.019)

-0.017
(0.019)

-0.045
(0.018)

-0.036
(0.018)

Notes: This table explores sensitivity of the results in Figure 3 of the main paper to differential attrition. To do so,
we use prior academic year test scores to impute values for the sample of students missing post-lottery math or ELA
test scores. Specifically, we estimate univariate regressions of the form Yi,t = α + βYi,t−1 + ϵi,t where Yi,t is
the math or ELA score of student i in academic year t on the sample of students with non-missing test scores. We
then impute missing test score outcomes for the students with missing test score outcomes using predicted values
Ŷi,t = α̂ + β̂Ỹi,t−1. Students with non-missing test scores retain their original test score. Students missing both
post-lottery and pre-lottery test scores (≈ 50% of those missing a post-period score) are given the sample average
(α̂). We then re-estimate our baseline model using this constructed outcome. These results are contained in the rows
labeled “Math (Missing Values Imputed)” and “ELA (Missing Values Imputed).” For comparison, the rows labeled
“Math” and “ELA” give our baseline point estimates and standard errors from Figure 3 of the main paper. The point
estimates are statistically indistinguishable across specifications.

TABLE A.4

OVERSUBSCRIBED SCHOOL LOTTERY FIRST STAGE ESTIMATES BY QUINTILE

Quintile of Distance to Choice School

Q1 Q2 Q3 Q4 Q5

Lottery Offer
0.381

(0.022)
0.409

(0.018)
0.459

(0.015)
0.434

(0.018)
0.455

(0.019)

Note: This table reports the first stage effects of receiving an offer. We report estimates for different quintiles of distance to choice school
at baseline. The estimates come from a regression of enrolling in a choice school on lottery strata fixed effects, main effects for distance
quintiles, and interactions of offers and distance quintiles. We report estimates of the interactions. Standard errors are clustered at the lottery
level.
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TABLE A.5

LOTTERY ESTIMATES BY SUBGROUP

Math ELA

Covariate

Focal
Group

Covariate = 1

Complement

Group
Covariate = 0

Focal
Group

Covariate = 1

Complement

Group
Covariate = 0

High Achiever -0.041 0.025 -0.049 0.016
(0.013) (0.014) (0.013) (0.016)

Female -0.014 -0.038 -0.031 -0.039
(0.015) (0.015) (0.015) (0.015)

Poverty -0.016 -0.064 -0.030 -0.059
(0.013) (0.019) (0.013) (0.019)

Special Education 0.091 -0.030 0.093 -0.039
(0.079) (0.011) (0.074) (0.011)

Gifted -0.026 -0.030 -0.033 -0.038
(0.025) (0.012) (0.027) (0.012)

English Learner 0.085 -0.033 0.035 -0.040
(0.031) (0.011) (0.032) (0.011)

English at home -0.065 -0.000 -0.074 -0.009
(0.017) (0.014) (0.018) (0.013)

Spanish at home 0.013 -0.061 0.005 -0.070
(0.014) (0.015) (0.014) (0.016)

Born in USA -0.027 -0.040 -0.038 -0.028
(0.011) (0.040) (0.011) (0.038)

Note: This table presents heterogeneous effects by student subgroups. Each row in this table denotes one of the pre-determined character-
istics on display in Figure A.4. With the exception of baseline achievement, all subgroups are based on binary pre-determined characteristics.
In the case of achievement, we define high and low-ability sub-groups as those above and below the median of baseline achievement. We omit
creating a subgroup based on suspensions, as it is a relatively rare outcome. All estimates are from separate subgroup specific models where
we regress an achievement outcome on the lottery offer Zi and lottery fixed effects. The first two columns correspond to treatment effects on
Math; the second two columns correspond to treatment effects on ELA. Columns labeled “Focal Group” denote estimates from the sub-group
of students where the covariate equals 1. “Complement Group” denotes estimates from the sub-group of students where the covariate equals
zero. Standard errors, clustered at the level of the lottery, are included in parentheses. A visualization of these estimates, and their relationship
to application rates by sub-group, is displayed in Appendix Figure A.6.

TABLE A.6

COMPARISON OF ALTERNATIVE MODELS OF IDIOSYNCRATIC CHOICE SCHOOL PREFERENCES

One Type (K = 1) Two Types (K = 2) Three Types (K = 3)

Number of parameters 94 97 100
Log likelihood -64,260.9 -62,872.4 -62,625.2
BIC 129,587.9 126,844.9 126,384.6

Likelihood ratio tests:

χ2 statistic (df) 2,777.1 (3) 494.3 (3)
p-value 0 0

Note: This table reports estimation statistics for different models we estimate. For each, we report the number of parameters associated
with the model, the negative log-likelihood, a Bayesian Information Criterion (BIC) measure, and the statistic and p-value of a likelihood ratio
test comparing a given model against the previous.
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TABLE A.7

DEMAND ESTIMATES: MIXTURE MODEL (K = 2)

Panel (a): Estimates for Observable Parameters

Utility Distance Cost Log Cost
(1) (2) (3)

Main Effects -0.485 0.321 0.298
[1.132] (0.005) (0.013)

Female 0.020 0.001 0.003
(0.019) (0.003) (0.003)

Black -0.072 -0.021 -0.032
(0.047) (0.007) (0.008)

Hispanic 0.006 0.008 0.068
(0.032) (0.005) (0.006)

White -1.106 0.104 -0.080
(0.036) (0.007) (0.007)

Poverty 0.056 0.014 0.013
(0.022) (0.003) (0.003)

LEP -0.308 -0.023 0.006
(0.035) (0.005) (0.004)

Speaks English at Home -0.151 -0.022 -0.010
(0.025) (0.004) (0.004)

Baseline ELA 0.130 0.001 -0.033
(0.014) (0.002) (0.002)

Baseline Math 0.158 0.007 -0.019
(0.014) (0.002) (0.002)

Neighborhood Median Income -0.050 0.001 0.006
(0.004) (0.001) (0.001)

Baseline Choice Enrollment 1.055 -0.082 -0.093
(0.031) (0.004) (0.006)

Baseline Peer Quality 0.125 -0.025 -0.023
(0.022) (0.004) (0.004)

Panel (b): Estimates for Unobservable Parameters

µ σ Pr(Ki = k)

(1) (2) (3)

Type 1 -0.220 0.059 0.906
(0.008) (0.025)

Type 2 2.120 0.546 0.094
(0.045) (0.033)

Cost Heterogeneity 0.400
(0.006)

Note: This table reports estimates of an alternative two-type (K = 2) version of the demand model in the main text estimated via simu-
lated maximum likelihood with 300 draws for taste heterogeneity (θi) and cost heterogeneity (ηi). Panel (a) reports observable heterogeneity:
the first row gives main effects for distance and log cost; school mean utilities are shown as averages with noise-adjusted SDs in brackets;
remaining rows are heterogeneity terms. Panel (b) reports unobservables: a two-type mixture-of-normals for tastes (means in col. 1, SDs in
col. 2, type probabilities in col. 3) and mean-zero normal costs with the SD in col. 2. Standard errors are in parentheses.
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TABLE A.8

DEMAND ESTIMATES: MIXTURE MODEL

Panel (a): Estimates for Observable Parameters

Utility Distance Cost Log Cost
(1) (2) (3)

Main Effects -0.897 0.325 0.209
[1.037] (0.005) (0.014)

Female 0.002 0.002 0.002
(0.023) (0.003) (0.003)

Black -0.106 -0.016 -0.035
(0.057) (0.007) (0.008)

Hispanic -0.106 0.012 0.065
(0.039) (0.005) (0.006)

White -1.098 -0.131 -0.083
(0.045) (0.007) (0.007)

Poverty 0.070 0.015 0.014
(0.026) (0.004) (0.004)

LEP -0.276 -0.016 0.010
(0.040) (0.005) (0.005)

Speaks English at Home -0.137 -0.024 -0.010
(0.031) (0.004) (0.004)

Baseline ELA 0.175 0.000 -0.033
(0.018) (0.002) (0.003)

Baseline Math 0.202 0.006 -0.018
(0.018) (0.002) (0.003)

Neighborhood Median Income -0.059 0.001 0.005
(0.005) (0.001) (0.001)

Baseline Choice Enrollment 1.275 -0.076 -0.097
(0.038) (0.004) (0.007)

Baseline Peer Quality 0.123 -0.026 -0.026
(0.028) (0.004) (0.005)

Panel (b): Estimates for Unobservable Parameters

µ σ Pr(Ki = k)

(1) (2) (3)

Type 1 -0.876 0.189 0.446
(0.046) (0.062)

Type 2 0.430 0.125 0.488
(0.042) (0.043)

Type 3 2.749 0.541 0.066
(1.051) (0.039)

Cost Heterogeneity 0.363
(0.006)

Note: This table reports demand model results (Section 7.2 of the main paper) estimated via simulated maximum likelihood with 300
draws for taste heterogeneity (θi) and cost heterogeneity (ηi). Panel (a) reports observable heterogeneity: the first row gives main effects for
distance and log cost; school mean utilities are shown as averages with noise-adjusted SDs in brackets; remaining rows are heterogeneity terms.
Panel (b) reports unobservables: a mixture-of-normals for tastes (means in col. 1, SDs in col. 2, type probabilities in col. 3) and mean-zero
normal costs with the SD in col. 2. Standard errors are in parentheses.
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TABLE A.9

STUDENT ACHIEVEMENT MODEL ESTIMATES (TYPE PROBABILITIES SPECIFICATION)

Model: Type Probabilities

Math ELA
γ0

(1)
γc

(2)
γ0

(3)
γc

(4)

Panel A. Average choice effects
Main effects 0.290 [0.160] 0.243 [0.113]

Panel B. Demographic and socioeconomic controls
Female −0.022 (0.002) −0.009 (0.007) 0.111 (0.002) 0.002 (0.006)
Black −0.196 (0.011) 0.029 (0.022) −0.161 (0.010) 0.027 (0.020)
White −0.004 (0.012) −0.027 (0.021) 0.001 (0.009) −0.027 (0.021)
Hispanic −0.149 (0.010) −0.004 (0.020) −0.119 (0.008) 0.012 (0.019)
Asian 0.211 (0.014) −0.062 (0.025) 0.075 (0.010) −0.042 (0.022)
Poverty 0.010 (0.003) −0.011 (0.010) 0.003 (0.002) −0.006 (0.007)
LEP −0.087 (0.004) 0.037 (0.013) −0.171 (0.003) 0.010 (0.014)
Median income −0.005 (0.002) −0.006 (0.002)
English home −0.070 (0.004) 0.009 (0.012) −0.059 (0.004) 0.044 (0.010)

Panel C. Baseline achievement and peer quality
Baseline Math 0.526 (0.004) −0.038 (0.009) 0.182 (0.002) −0.023 (0.006)
Baseline ELA 0.210 (0.003) 0.012 (0.007) 0.591 (0.003) −0.016 (0.008)
Baseline peer quality −0.149 (0.012) 0.032 (0.018) −0.095 (0.009) 0.024 (0.014)

Panel D. Type-probability control-function parameters
Pr(Type 2) −0.053 (0.032) −0.167 (0.047) −0.006 (0.023) −0.118 (0.040)
Pr(Type 3) 0.076 (0.015) −0.385 (0.039) 0.102 (0.012) −0.309 (0.032)

Note: Estimates from an alternative type-specific specification of the achievement model. Let Tik = 1{τi = k} denote membership in
latent preference type k, where the three types correspond to the mixture components used to approximate the distribution of θi in the demand
model. The specification replaces gj(θi) in the main paper achievement model with

∑
k ̸=1 γkTik +

∑
k ̸=1 γckTik × 1{j > 0},

using Type 1 as the omitted category. Thus, γk captures type-specific differences in achievement levels and γck captures type-specific
differences in choice-school treatment effects relative to Type 1. Odd columns report baseline coefficients (γ0); even columns report choice-
enrollee interactions (γc). “Main effects” are enrollment-weighted average choice effects for Type 1; noise-adjusted standard deviations are
in brackets. All specifications include census-block, year, and subdistrict fixed effects. Robust standard errors clustered by enrolled school are
in parentheses.



18

TABLE A.10

OUTCOME MODEL BOOTSTRAPPED ESTIMATES

Model 1: Type Probabilities Model 2: Linear Control Function (θi)

Math ELA Math ELA

Neighborhood Choice Neighborhood Choice Neighborhood Choice Neighborhood Choice
School School School School School School School School

(γ0) Diff (γc) (γ0) Diff (γc) (γ0) Diff (γc) (γ0) Diff (γc)
(1) (2) (3) (4) (5) (6) (7) (8)

Main Effects 0.252 0.212 0.223 0.198
(0.003) (0.001) (0.002) (0.001)
[0.173] [0.117] [0.171] [0.115]

Female -0.024 -0.012 0.109 0.001 -0.024 -0.012 0.109 0.001
(0.002) (0.007) (0.002) (0.006) (0.002) (0.007) (0.002) (0.006)

Black -0.276 0.080 -0.222 0.058 -0.276 0.080 -0.222 0.058
(0.016) (0.026) (0.013) (0.020) (0.016) (0.026) (0.013) (0.020)

White 0.092 -0.072 0.064 -0.052 0.092 -0.076 0.064 -0.054
(0.018) (0.027) (0.013) (0.022) (0.018) (0.027) (0.013) (0.022)

Hispanic -0.174 0.030 -0.142 0.033 -0.175 0.026 -0.142 0.031
(0.013) (0.022) (0.010) (0.016) (0.013) (0.022) (0.010) (0.016)

Asian 0.270 -0.065 0.107 -0.052 0.270 -0.063 0.106 -0.050
(0.017) (0.025) (0.011) (0.020) (0.017) (0.026) (0.011) (0.020)

Poverty -0.016 0.000 -0.021 0.001 -0.016 -0.001 -0.021 0.000
(0.004) (0.009) (0.003) (0.007) (0.004) (0.009) (0.003) (0.007)

LEP -0.084 0.033 -0.170 0.001 -0.083 0.037 -0.170 0.003
(0.004) (0.013) (0.004) (0.014) (0.004) (0.013) (0.004) (0.014)

Median Income 0.015 0.013 0.015 0.012
(0.002) (0.002) (0.002) (0.002)

English Home -0.037 -0.020 -0.028 0.020 -0.037 -0.020 -0.027 0.020
(0.005) (0.012) (0.005) (0.011) (0.005) (0.012) (0.005) (0.011)

Baseline Math 0.518 -0.032 0.173 -0.016 0.518 -0.031 0.173 -0.016
(0.004) (0.009) (0.003) (0.006) (0.004) (0.010) (0.003) (0.006)

Baseline ELA 0.227 0.004 0.607 -0.024 0.227 0.006 0.607 -0.024
(0.003) (0.006) (0.003) (0.008) (0.003) (0.006) (0.003) (0.008)

Baseline Peer Quality -0.063 -0.035 -0.029 -0.025 -0.062 -0.032 -0.028 -0.024
(0.013) (0.021) (0.010) (0.017) (0.013) (0.022) (0.010) (0.017)

Pr(Type 2) -0.026 -0.152 0.001 -0.108
(0.042) (0.055) (0.030) (0.042)

Pr(Type 3) 0.088 -0.341 0.105 -0.269
(0.022) (0.045) (0.015) (0.032)

Choice School Preference θi 0.025 -0.068 0.029 -0.060
(0.005) (0.010) (0.004) (0.007)

Neighborhood Effects ✓ ✓ ✓ ✓
Year Effects ✓ ✓ ✓ ✓
Sub-district Effects ✓ ✓ ✓ ✓
Bootstrap Iterations 100 100 ✓ ✓

Note: This table reports bootstrapped estimates of the achievement model in Section 7.3 of the main paper for Model 1 (Cols. 1–4) and
Model 2 (Cols. 5–8). This analysis addresses concern over estimation error in either type probability estimates (in Model 1) or the posterior
θi (in Model 2) estimates. We assume a three-type (K = 3) mixture model for the distribution of θi . For each bootstrap iteration, we draw
from the asymptotic distribution of the underlying demand estimates, recompute either the posterior type probabilities (Model 1) or posterior
means of θi (Model 2), and then re-estimate the outcome model. The entries in the table are bootstrap averages of the corresponding point
estimates; bootstrapped standard errors clustered by enrolled school are reported in parentheses. Cols. 1, 3, 5, and 7 report baseline coefficients
(γ0) for the covariates listed in each row; Cols. 2, 4, 6, and 8 report the corresponding choice-enrollee interactions (γc). The “Main effects”
row gives the enrollment-weighted average effect of attending a choice school; noise-adjusted SDs across schools are shown in brackets. All
specifications include Census-block, year, and sub-district fixed effects.
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TABLE A.11

OUTCOME MODEL ESTIMATES WITH NEIGHBORHOOD SCHOOL VAM HETEROGENEITY

Model 1: Type Probabilities Model 2: Linear Control Function

Math ELA Math ELA

Neighborhood Choice Neighborhood Choice Neighborhood Choice Neighborhood Choice
School School School School School School School School

(γ0) Diff (γc) (γ0) Diff (γc) (γ0) Diff (γc) (γ0) Diff (γc)
(1) (2) (3) (4) (5) (6) (7) (8)

Main Effects 0.293 0.243 0.259 0.229
[0.160] [0.114] [0.159] [0.112]

Female -0.022 -0.009 0.111 0.001 -0.022 -0.010 0.111 0.001
(0.002) (0.007) (0.002) (0.006) (0.002) (0.007) (0.002) (0.006)

Black -0.196 0.027 -0.161 0.025 -0.197 0.026 -0.161 0.025
(0.011) (0.022) (0.010) (0.020) (0.011) (0.022) (0.010) (0.020)

White -0.005 -0.025 0.001 -0.025 -0.004 -0.030 0.001 -0.027
(0.012) (0.021) (0.009) (0.021) (0.011) (0.021) (0.009) (0.021)

Hispanic -0.149 -0.002 -0.119 0.013 -0.150 -0.006 -0.119 0.011
(0.010) (0.020) (0.008) (0.018) (0.010) (0.020) (0.008) (0.018)

Asian 0.211 -0.060 0.075 -0.041 0.210 -0.057 0.074 -0.039
(0.014) (0.025) (0.009) (0.022) (0.014) (0.025) (0.009) (0.022)

Poverty 0.010 -0.011 0.003 -0.007 0.010 -0.013 0.003 -0.007
(0.003) (0.009) (0.002) (0.007) (0.003) (0.010) (0.002) (0.007)

LEP -0.087 0.036 -0.171 0.008 -0.087 0.041 -0.171 0.012
(0.004) (0.013) (0.003) (0.014) (0.004) (0.013) (0.003) (0.014)

Median Income -0.004 -0.004 -0.005 -0.005
(0.002) (0.002) (0.002) (0.002)

English Home -0.071 0.010 -0.059 0.045 -0.070 0.009 -0.059 0.045
(0.004) (0.012) (0.004) (0.010) (0.004) (0.012) (0.004) (0.010)

Baseline Math 0.526 -0.037 0.182 -0.023 0.526 -0.036 0.182 -0.023
(0.004) (0.009) (0.002) (0.006) (0.004) (0.009) (0.002) (0.006)

Baseline ELA 0.210 0.011 0.591 -0.016 0.210 0.013 0.591 -0.016
(0.003) (0.007) (0.003) (0.008) (0.003) (0.007) (0.003) (0.008)

Baseline Peer Quality -0.150 0.030 -0.096 0.024 -0.148 0.033 -0.095 0.024
(0.012) (0.018) (0.009) (0.014) (0.012) (0.019) (0.009) (0.014)

Neighborhood School VAM 0.056 -0.049 0.071 -0.112 0.056 -0.046 0.071 -0.114
(0.018) (0.044) (0.017) (0.044) (0.018) (0.044) (0.017) (0.044)

Pr(Type 2) -0.073 -0.134 -0.020 -0.100
(0.034) (0.046) (0.025) (0.041)

Pr(Type 3) 0.064 -0.382 0.094 -0.303
(0.017) (0.040) (0.013) (0.032)

Choice School Preference θi 0.022 -0.077 0.028 -0.069
(0.003) (0.009) (0.003) (0.006)

Neighborhood Effects ✓ ✓ ✓ ✓
Year Effects ✓ ✓ ✓ ✓
Sub-district Effects ✓ ✓ ✓ ✓

Note: This table reports estimates from the type-probability specification (Cols. 1–4) and the linear control function specification (Cols.
5–8). The control functions—both posterior type probabilities and posterior θ—are based on an auxiliary demand model that adds time-
varying school observables to the utility specification including neighborhood school quality. The odd columns (1, 3, 5, and 7) report baseline
coefficients (γ0); the even columns (2, 4, 6, and 8) report choice-enrollee interactions (γc). The total effect for choice students is γ0 + γc .
The “Main effects” row gives the enrollment-weighted average choice effect; noise-adjusted SDs are in brackets. All specs include Census-
block, year, and sub-district fixed effects. No main effect for Median Income is shown because it is collinear with block FEs; its interaction is
identified from within-block variation in the choice indicator.



20

TABLE A.12

OUTCOME MODEL ESTIMATES WITH DISTANCE HETEROGENEITY

Model 1: Type Probabilities Model 2: Linear Control Function

Math ELA Math ELA
Neighborhood Choice Neighborhood Choice Neighborhood Choice Neighborhood Choice

School School School School School School School School
(γ0) Diff (γc) (γ0) Diff (γc) (γ0) Diff (γc) (γ0) Diff (γc)

(1) (2) (3) (4) (5) (6) (7) (8)

Main Effects 0.292 0.245 0.258 0.231
[0.160] [0.113] [0.158] [0.112]

Female -0.022 -0.009 0.111 0.001 -0.022 -0.010 0.111 0.001
(0.002) (0.007) (0.002) (0.006) (0.002) (0.007) (0.002) (0.006)

Black -0.196 0.028 -0.161 0.025 -0.197 0.027 -0.161 0.024
(0.011) (0.022) (0.010) (0.020) (0.011) (0.022) (0.010) (0.020)

White -0.005 -0.026 0.001 -0.025 -0.004 -0.030 0.001 -0.027
(0.012) (0.021) (0.009) (0.021) (0.011) (0.021) (0.009) (0.021)

Hispanic -0.149 -0.001 -0.119 0.013 -0.150 -0.006 -0.119 0.011
(0.010) (0.020) (0.008) (0.019) (0.010) (0.020) (0.008) (0.019)

Asian 0.211 -0.060 0.075 -0.040 0.210 -0.057 0.074 -0.038
(0.014) (0.025) (0.009) (0.022) (0.014) (0.025) (0.009) (0.022)

Poverty 0.010 -0.011 0.003 -0.007 0.010 -0.013 0.003 -0.007
(0.003) (0.009) (0.002) (0.007) (0.003) (0.010) (0.002) (0.007)

LEP -0.087 0.036 -0.171 0.008 -0.087 0.041 -0.171 0.012
(0.004) (0.013) (0.003) (0.014) (0.004) (0.013) (0.003) (0.014)

Median Income -0.004 -0.004 -0.005 -0.005
(0.002) (0.002) (0.002) (0.002)

English Home -0.071 0.010 -0.059 0.045 -0.070 0.009 -0.059 0.045
(0.004) (0.012) (0.004) (0.010) (0.004) (0.012) (0.004) (0.010)

Baseline Math 0.526 -0.038 0.182 -0.023 0.526 -0.037 0.182 -0.023
(0.004) (0.009) (0.002) (0.006) (0.004) (0.009) (0.002) (0.006)

Baseline ELA 0.210 0.011 0.591 -0.016 0.210 0.013 0.591 -0.016
(0.003) (0.007) (0.003) (0.008) (0.003) (0.007) (0.003) (0.008)

Baseline Peer Quality -0.150 0.030 -0.096 0.024 -0.148 0.033 -0.095 0.024
(0.012) (0.018) (0.009) (0.014) (0.012) (0.019) (0.009) (0.014)

Neighborhood School VAM 0.056 -0.072 0.071 -0.119 0.056 -0.070 0.071 -0.120
(0.018) (0.033) (0.017) (0.031) (0.018) (0.033) (0.017) (0.031)

Relative Distance 0.004 -0.004 0.004 -0.004
(0.006) (0.005) (0.006) (0.005)

Pr(Type 2) -0.074 -0.135 -0.020 -0.100
(0.034) (0.046) (0.025) (0.041)

Pr(Type 3) 0.064 -0.384 0.094 -0.301
(0.017) (0.040) (0.013) (0.033)

θi 0.022 -0.077 0.028 -0.069
(0.003) (0.009) (0.003) (0.006)

Neighborhood Effects ✓ ✓ ✓ ✓
Year Effects ✓ ✓ ✓ ✓
Sub-district Effects ✓ ✓ ✓ ✓

Note: This table reports estimates of the type-probability specification (Cols. 1–4) and the linear control specification (Cols. 5–8), aug-
mented to allow treatment-effect heterogeneity in relative distance to the nearest choice school. The control functions—both posterior type
probabilities and posterior θ—are based on an auxiliary demand model that adds time-varying school observables to the utility specification
and a shifter for busing eligibility that is excluded from the outcome equation. Therefore, identification of the selection coefficients comes
from variation in lottery offers and shifts in access to transportation. Cols. 1, 3, 5, and 7 report baseline coefficients (γ0) for the covariates
listed in each row; Cols. 2, 4, 6, and 8 report the corresponding choice-enrollee interactions (γc). The “Main effects” row gives the enrollment-
weighted average effect of attending a choice school; noise-adjusted SDs are in brackets. All specifications include Census-block, year, and
sub-district fixed effects. Robust SEs clustered by enrolled school are in parentheses.
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TABLE A.13

ANALYSIS OF PARTICIPATION REFORMS AND ALTERNATIVE CHOICE SYSTEMS - AUXILIARY MODEL I
Panel (a): Baseline Simulation

Participation (%)
All Student

Achievement (σ)
Choice Enrollee

TOT (σ) Demographic Group Choice Enrollment (%)

Apply
Choice

Seats Filled Math ELA Math ELA Asian Black Hispanic White Low SES
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Opt-in (Voluntary) 15.30 54.28 . . 0.122 0.093 17.04 7.92 4.77 13.66 5.55

Panel (b): Alternative Policies/System Impacts (Relative to Baseline)

Participation Gains (%)
All Student

Achievement Gains (σ)
Choice Enrollee
TOT Gains (σ) Choice Enrollee Demographic Gains (%)

Apply
Choice

Seats Filled Math ELA Math ELA Asian Black Hispanic White Low SES
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Broad Information + 3.76 + 20.42 + 0.001 + 0.002 + 0.014 + 0.013 + 4.78 + 3.21 + 1.95 + 4.60 + 2.20
Targeted Information + 3.81 + 21.33 + 0.001 + 0.002 + 0.012 + 0.012 + 4.09 + 3.50 + 2.15 + 4.21 + 2.38
Busing Program + 16.71 + 37.96 + 0.007 + 0.006 + 0.039 + 0.036 + 3.99 + 4.09 + 3.92 + 11.16 + 4.68
Decentralized -4.85 + 27.49 + 0.001 + 0.000 + 0.005 + 0.005 + 9.38 + 5.31 + 2.25 + 6.97 + 2.82
Mandatory App. + 65.17 + 43.26 + 0.017 + 0.015 + 0.112 + 0.103 -13.98 + 3.02 + 4.91 + 15.79 + 5.27
Mandatory App. + Busing + 82.94 + 45.44 + 0.021 + 0.019 + 0.135 + 0.124 -14.58 + 2.00 + 5.25 + 18.82 + 5.64
Mandatory App. + Broad Info + 65.90 + 43.51 + 0.018 + 0.015 + 0.113 + 0.103 -14.02 + 3.16 + 4.92 + 16.05 + 5.31
Mandatory App. + Broad Info + Busing + 83.00 + 45.45 + 0.020 + 0.018 + 0.135 + 0.124 -14.60 + 1.97 + 5.25 + 18.84 + 5.65
Maximized Achievement – + 45.72 + 0.037 + 0.031 + 0.267 + 0.240 -16.66 + 11.67 + 4.95 + 19.24 + 4.94

Note: This table reports simulated results from a model of application, enrollment, and achievement, with modifications to the achievement model demand models relative to our preferred model in the main
body of the paper. In particular, on the demand side, we enrich utility by allowing for time-varying school observables and student-specific neighborhood quality. For the outcome model, we allow for treatment
effect heterogeneity with respect to neighborhood school quality. The corresponding outcome model estimates are reported in Appendix Table A.11. Panel (a) reports results for the baseline opt-in system. Panel
(b) reports counterfactual impacts, expressed as the difference relative to the baseline scenario. We report the percent of students that apply to choice schools as their most-preferred option (Column 1), and
the percent of choice school seats that are filled (Column 2). For achievement, we report district-wide achievement (Columns 3 and 4) and treatment on the treated estimates (Columns 5 and 6). Demographic
outcomes include the percent of students within each racial or income-group enrolling in a choice school (Columns 7-11). The General Information scenario increases the θi of a randomly selected 50% of
students in the district, while the Targeted Information scenario increases the θi of a randomly selected 50% of students who are enrolled in schools whose average achievement is below median. The No Travel
Costs scenario mirrors a generous busing policy that sets travel costs to zero. The Decentralized scenario allows families to submit multiple independent applications to schools, which then run their own lotteries,
potentially generating multiple simultaneous offers. The Mandatory scenario eliminates application costs, allowing families to rank their neighborhood school as their most-preferred option and assignments are
done via a deferred acceptance mechanism. For each counterfactual, we simulate the economy 100 times. For scenarios that retain school-run lotteries (information, busing, and decentralized choice), we calculate
equilibrium best response admissions probabilities that schools would set under the changed demand implied by the policy (see Appendix Section C for details).
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ANALYSIS OF PARTICIPATION REFORMS AND ALTERNATIVE CHOICE SYSTEMS - AUXILIARY MODEL II
Panel (a): Baseline Simulation

Participation (%)
All Student

Achievement (σ)
Choice Enrollee

TOT (σ) Choice Enrollee Demographics (%)

Apply
Choice

Seats Filled Math ELA Math ELA Asian Black Hispanic White Low SES
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Opt-in (Voluntary) 15.29 54.17 . . 0.123 0.093 17.43 7.98 4.74 13.54 5.56

Panel (b): Alternative Policies/System Impacts (Relative to Baseline)

Participation Gains (%)
All Student

Achievement Gains (σ)
Choice Enrollee
TOT Gains (σ) Demographic Group Choice Enrollment (%)

Apply
Choice

Seats Filled Math ELA Math ELA Asian Black Hispanic White Low SES
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Broad Information + 3.65 + 20.19 + 0.002 + 0.004 + 0.014 + 0.013 + 4.36 + 3.26 + 1.91 + 4.70 + 2.14
Targeted Information + 3.74 + 20.93 + 0.001 + 0.003 + 0.012 + 0.012 + 3.81 + 3.32 + 2.11 + 4.33 + 2.31
Busing Program + 16.92 + 38.67 + 0.008 + 0.009 + 0.039 + 0.036 + 3.70 + 4.11 + 3.98 + 11.72 + 4.72
Decentralized -4.86 + 27.48 + 0.002 + 0.002 + 0.005 + 0.004 + 9.30 + 5.18 + 2.26 + 7.05 + 2.78
Mandatory App. + 65.62 + 43.40 + 0.018 + 0.017 + 0.113 + 0.104 -14.45 + 2.94 + 4.96 + 15.94 + 5.26
Mandatory App. + Busing + 83.02 + 45.55 + 0.022 + 0.020 + 0.136 + 0.125 -15.05 + 1.94 + 5.31 + 18.93 + 5.64
Mandatory App. + Broad Info + 66.26 + 43.63 + 0.018 + 0.017 + 0.114 + 0.104 -14.44 + 3.02 + 4.95 + 16.18 + 5.29
Mandatory App. + Broad Info + Busing + 83.08 + 45.55 + 0.022 + 0.021 + 0.136 + 0.125 -14.98 + 1.95 + 5.28 + 18.94 + 5.61
Maximized Achievement – + 45.83 + 0.038 + 0.033 + 0.266 + 0.240 -17.10 + 11.62 + 4.98 + 19.36 + 4.91

Note: This table reports simulated results from a model of application, enrollment, and achievement, with modifications to the achievement model demand models relative to our preferred model in the main
body of the paper. In particular, on the demand side we augment Auxiliary Model I with a busing eligibility demand shifter. On the outcome side, we allow for distance treatment effect heterogeneity, relaxing
the exclusion restriction in the main body of the paper and relying on the busing eligibility shifter and lottery offers for identification. The corresponding outcome model estimates are reported in Appendix Table
A.12. Panel (a) reports results for the baseline opt-in system. Panel (b) reports counterfactual impacts, expressed as the difference relative to the baseline scenario. We report the percent of students that apply to
choice schools as their most-preferred option (Column 1), and the percent of choice school seats that are filled (Column 2). For achievement, we report district-wide achievement (Columns 3 and 4) and treatment
on the treated estimates (Columns 5 and 6). Demographic outcomes include the percent of students within each racial or income-group enrolling in a choice school (Columns 7-11). The General Information
scenario increases the θi of a randomly selected 50% of students in the district, while the Targeted Information scenario increases the θi of a randomly selected 50% of students who are enrolled in schools whose
average achievement is below median. The No Travel Costs scenario mirrors a generous busing policy that sets travel costs to zero. The Decentralized scenario allows families to submit multiple independent
applications to schools, which then run their own lotteries, potentially generating multiple simultaneous offers. The Mandatory scenario eliminates application costs, allowing families to rank their neighborhood
school as their most-preferred option and assignments are done via a deferred acceptance mechanism. For each counterfactual, we simulate the economy 100 times. For scenarios that retain school-run lotteries
(information, busing, and decentralized choice), we calculate equilibrium best response admissions probabilities that schools would set under the changed demand implied by the policy (see Appendix Section C
for details).
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APPENDIX B: DATA APPENDIX

B.1. Details of the Original Data Collection

We collected data for the 150 highest enrollment school districts in the United States that
cover roughly 27% of public school enrollment nationwide. The data we collected was obtained
through both online research and calls to district administrators made by research assistants. For
each school district, we were interested in obtaining measures of the availability of intra-district
choice, the assignment process, the timing, participation details, the type of choice offerings
a district provided, and an assessment of the difficulty in obtaining this information via the
web and phone. The process began with a research assistant examining the district’s webpage
and collecting all relevant information that was online. Next, research assistants made calls
to school districts to obtain information via conversations with administrators. Most school
districts were researched by three research assistants. In the case of discrepancies, the principal
investigators verified the accuracy of the information.

B.2. List of Districts

Appendix Table B.1 lists the surveyed districts and classifies their choice systems as manda-
tory (M), opt-in (O), or decentralized (D), along with each district’s state, enrollment, and
national enrollment rank. These classifications define the groups shown in Figure 1 of the main
paper.
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APPENDIX C: COUNTERFACTUAL DETAILS

This appendix section provides details for our counterfactual analysis. Each counterfactual
policy exercise involves simulating environments using our estimated demand and potential
outcome models. The outcome model estimates are based on the linear control function ap-
proach in Equation (11) of the main paper. All simulations assume the supply of choice schools
is held fixed to the observed years included in our sample (2004-2013). The specific alterations
to the environment allow us to isolate the policy effect of interest relative to the existing opt-
in (voluntary) system. For each counterfactual, we simulate R = 100 economies and report
averages of statistics across simulations. We discuss the details for each counterfactual next.

C.1. Information Interventions

As mentioned in the main body of the paper, information interventions involve boosting a
student’s θi by one standard deviation of their estimated type-specific distribution. Importantly,
we only allow the shift in θi to affect application and enrollment decisions but use the original
θi when calculating counterfactual potential outcomes.

Because changes to θi lead to changes in application rates relative to the baseline scenario,
we must calculate equilibrium admission probabilities that students consider when making
application decisions to choice schools. We follow the logic of Walters (2018) and Avery et al.
(2025) to solve for equilibrium admission probabilities under the new environment. For each
counterfactual simulation, r = 1, · · · ,R, we solve for the equilibrium admission probabilities
given the draw of idiosyncratic preference (θi) as well as their post-lottery (ξij and cost shocks
(ηi) that govern application and enrollment decisions. Once we solve for the equilibrium πBR

ij

for each school j, we then calculate the resulting statistics for the counterfactual simulation.
We repeat this R= 100 times and average statistics across simulation rounds.

C.2. Busing Program

The busing policies that we consider are approximated in our model as an elimination of
travel costs. As in the information interventions, this leads to a change in demand, so we must
estimate equilibrium admission probabilities in this new environment. We follow the same
procedure outlined above.

C.3. Decentralized

The decentralized market allows families to submit applications to multiple schools and po-
tentially receive multiple offers, in contrast to our baseline model, which restricts households to
a single application to mirror LAUSD policy during the sample period. To implement this coun-
terfactual, we modify how application vectors are constructed. A key change is to augment the
application cost structure by introducing marginal costs: whereas the baseline model includes
only a fixed application cost, the decentralized setting requires a per-application marginal cost
to prevent students from submitting excessively large portfolios. We follow the prior literature
and calibrate this marginal cost to match the fixed-to-marginal cost ratio in Avery et al. (2025).
In this environment, students form application portfolios by weighing the fixed cost of initiat-
ing the application process together with a constant marginal cost for each additional school
they choose to include.

Because fixed application costs introduce non-convexities, we cannot directly apply the off-
the-shelf marginal improvement algorithm from Chade and Smith (2006). To address this, we
use a modified procedure: we first “seed” the algorithm by starting with the single school
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that delivers the highest stand-alone expected utility, and then apply the standard Chade-Smith
marginal-improvement rule to consider adding additional schools to their portfolio. At the end
of the process, we compare the expected utility from the resulting application portfolio to the
utility from not applying to any school.

To verify that this modified procedure produces the optimal application portfolio, we con-
duct Monte Carlo simulations comparing the algorithm’s output to brute-force enumeration
of all feasible portfolios for a representative sample of students. In all cases, the modified
greedy algorithm recovered the same optimal portfolio as the exhaustive search, confirming
that the procedure correctly identifies the utility-maximizing application vector. As in our other
counterfactuals, we then compute equilibrium admission probabilities implied by the demand
induced by the transition to a decentralized market.

C.4. Mandatory Application

The mandatory application policy involves an application mandate and the introduction of a
deferred acceptance mechanism to govern assignments. Importantly, we allow families to rank
multiple schools. In practice, this means we eliminate application costs and require families to
rank schools in order of preferences governed by the estimated demand parameters and their
observables. Our use of an uncapped choice school list avoids having to estimate equilibrium
admission probabilities. Therefore, we simulate R = 100 environments and average statistics
across simulation rounds. We assume students enroll in their assigned school.

C.5. Mandatory Application and Complementary Policies

For counterfactals that combine the mandatory application policy with other complementary
reforms, we follow the procedures discussed above. Because each involves the use of a deferred
acceptance mechanism with unrestricted list lengths, we do not estimate equilibrium admission
probabilities. We assume students enroll in their assigned school.
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