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years prior to closure with predicted cohorts of students in each year.26 We then estimate equation [2] using
only predicted cohorts. These estimates can be interpreted as the effect of school closure on students likely to

have attended a closed school and cannot be contaminated by a switch from actual to predicted cohorts.

The top panel of Table 9 presents the effects of closure on the school environment for each student
based on their pre-treatment quintile of fifth-grade math performance. Our results are consistent with the
effects found using the main model (see Table 5), albeit slightly smaller in magnitude and slightly less precisely
estimated. We continue to find evidence that the top quintile of students in the closure cohort attends
systematically different schools as a result of closure. While the magnitudes are slightly smaller, closure induced
the top quintile of students to attend schools that performed 0.077 standard deviations better on school-level
sixth-grade math, 0.084 standard deviations higher in terms of value-added, and travel 0.132 miles farther to

attend the school than similar high performers in previous cohorts.

The bottom panel of Table 9 presents the effects of closure on student outcomes estimated using the
full predicted-cohort sample. Consistent with the results from our primary analysis presented in Table 7, we
find closure caused students in the top quintile to perform measurably better on their sixth, seventh, and eighth-
grade math exams. These effect estimates are similar in magnitude to the corresponding estimates in Table 7,
and statistically significant. The effects on absentee rates are also qualitatively similar to those found in our

primary model. Table 9 provides compelling evidence that the estimated effects of closure on high-performing

26 All predicted cohorts are constructed using the same strategy that we used to identify students in our closure cohorts.
For schools that closed in 2004-05, the cohort for three-years prior to closure (AY 2002-03) is estimated using only one
year of data as opposed to two. However, there were no systematic differences in the overall accuracy or treatment
coverage rates for this cohort relative to any other cohort. Our treatment coverage and accuracy rates are consistent
with those in Table 3 for all years prior to closure.
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students found in the primary model are not being driven by moving from an actual cohort of students to a
predicted cohort of students.2?
The role school quality?

Lastly, we consider the extent to which the effect of closure varies by the quality of the receiving
school. To examine this question, we split each treatment variable into two. Specifically, we replace the
treatment indicators in equation [2], D, and P, with a set of binary variables that indicate, respectively, that
a student (a) is in a closure cohort and entered sixth grade in a school with a lagged value-added measure
greater than the city average, (b) is in a closure cohort and entered sixth grade in a school with a lagged value-
added measure below the city average, (c) is in phaseout cohort and in the first year following closure attended
a school with a lagged value-added measures greater than the city average, and (d) is in a phaseout cohort and
in the first year following closure attended a school with a lagged value-added measure less than the city wide
average. We estimated each model separately for each quintile of students defined by performance on the fifth

grade math test.

Itisimportant to note that the quality of the school a student chooses to attend is an endogenous choice
and is likely to be correlated with unobserved student characteristics. Thus, estimates of how effects of school
closure vary by the quality of the schools that a student attends after the closing cannot be interpreted causally,
even if we accept the assumptions of our strategy for identifying the average effects of school closure. The
results of this model should be interpreted as merely additional suggestive evidence about the role school

quality changes play in mediating school closure effects.

27 We also estimate equation [3] using only predicted cohorts in all years, including pre-treatment years. We find that
there are no statistical or substantive changes from the results we present in Figure 4 or Appendix Table 1.
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The results are presented in Table 10. Whether effects vary by the value-added of the school a student
entered after closure can be discerned by comparing columns (1) and (2), and columns (3) and (4). In each
case, the effect of school closure is more positive if the student affected by closure attends a school with higher
value-added the year following closure. None of the differences in the effects of sorting to an above average
value-added school and sorting to a below average value-added school are statistically significant, and so we
must be careful not to over-interpret these results. However, the fact that effects are always more positive
when students attend a school with above average value-added than when they attend schools with below
average value-added suggests that the effects of school closure depend on the quality of alternatives available

to students and those chosen by students who otherwise would be relegated to the school that closed.

The last column of Table 10 indicates that higher achieving students are considerably more likely to
attend schools with relatively high value-added in response to closure. This fact, combined with the finding that
the effects of closure are positive and statistically significant only for relatively high-achieving students in the
closure cohorts who attend schools with above average value-added, suggests that the quality of schools
attended in response to closure plays some role in explaining why high-achieving students benefit more from
school closure than low achieving students. However, the effects of closure on low-achieving students in the
closure cohorts are close to zero even when those students select into relatively high value-added school, which

suggests that school quality is not the only factor influencing the effects of school quality.

A final noteworthy aspect of the results in Table 10 is that, although the estimated effects of school
closure on the achievement of students in the phaseout cohorts are statistically significant only for low-
performing students who attend schools with below average value-added, virtually all of the point estimates of
the effects on phaseout students are negative. Point estimates are negative even when students transfer to

schools with above average value-added. These results suggest that both the degradation in school quality at

34



DRAFT: PLEASE DO NOT CITE OR CIRCULATE WITHOUT AUTHORS’ PERMISSION

schools designated for closure and the disruption effects that accompany changing middle schools mid-stream,
make it difficult to extend potential benefits of school closure to students who attend the school at the time of
closure, at least in the short-term.
IX. Conclusions

Prior literature on school closure has largely focused on identifying the effects of closure on students
who were attending a closed school when it closed and on students in schools receiving students from closed
schools. This literature has also tended to comingle school closure due to declining enrollments with closures
due to low-performance. In this paper, we estimate effects of accountability-driven middle school closures in
New York City on students who likely would have entered a closed school had it not closed, as well as on
students attending the closed school when closure is initiated. The effects of disruption often associated with
school closures are likely to be much smaller for the former group than the latter group. Also, we examine how
the effects of closure on both sets of students vary across students with different fifth-grade achievement

levels.

We find that accountability-driven closure induced higher-achieving students in the post-closure
cohorts to attend higher-performing schools with more white students and fewer students eligible for free-and-
reduced-price lunch. We also find these students performed better on tests of math and English language arts
beginning in sixth grade as a result of closure and that these positive effects lasted through eighth grade. In
contrast, lower-performing students in these post-closure cohorts enrolled in middle schools that are similar to
the closed school in terms of demographics and achievement, and, on average, these students did not see
improvement in their test scores as a result of closure. These results were found for multiple cohorts following
closure and are robust to several threats to internal validity that we considered. Both this pattern of results, and

analyses that attempt to estimate the extent to which changes in school quality mediate the effect of school
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closure, suggests that the quality of school that students attend following closure has important implications

for what effect closure is likely to have.

We also find that among the students who were already attending the closed school when the phaseout
process was initiated, the relatively high-achieving students were more likely to transfer out of the school than
low-achieving students. We also find that school closure had negative effects on the low-performing students

in these phaseout cohorts.

These results suggest at least two important policy implications. The first is that providing high-quality
alternatives to students who otherwise would attend closed schools may be necessary for school closures to
have positive effects on student achievement. An examination of the system for assigning students to middle
school in effect at the time of the school closures we examine suggests that low-achieving students typically
had fewer middle school options available to them than high-achieving students. Also, the pattern of results
suggests that this difference in accessible alternatives may be part of the reason why high-performing students

benefitted more from school closure than lower-performing students.

Second, our results indicate that school closure decisions present important tradeoffs. Our results
indicate that school closure can benefit at least some students in future cohorts, particularly if those students
have high-quality alternatives available to them. However, these gains for future cohorts might come at the
expense of worse outcomes for students currently in the schools slated for closure. Our findings concerning
the effects on students currently in a school designated for closure pertain to the closure policy implemented
in New York City, under which a large proportion of students remain in the school designated for closure during
a phaseout period. Our evidence suggests that in such a case, particularly when transfer options for students in
schools designated for closure are limited, students in these closed schools are made worse off. Although our

evidence cannot speak directly to the effects of a policy that would close schools all at once, forcing students
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to transfer immediately, evidence from other studies suggest such policies can also create negative disruption
effects for students currently attending a school designated for closure (de la Torre and Gwynne 2009;
Engberg et al. 2012; Kirshner, Gaertner, and Pozzoboni 2010; Ozek, Hansen, and Gonzalez 2012). Thus,
although this study cannot provide guidance on whether phaseout policies like the one deployed in New York
City or all-at-once closures are likely to be better for students currently attending the school, our results do

suggest that avoiding negative impacts on this group of students can be difficult.

Assessing the potential gains to future cohorts relative to the potential losses to current students
requires value judgments by policymakers. It is tempting to say that gains to future cohorts can accrue over
many years and thus for many cohorts while any losses to current students will be limited to a smaller number
of cohorts, and thus, the gains are likely to justify the losses. However, in the case of New York City, it appears
that gains for future cohorts were limited to students who were already relatively high achieving, while losses
accrued to lower-performing students in the phaseout cohorts. Such considerations complicate the
assessment. It might be in a context where both low and high-achieving students in both the future and current
cohorts were given access to high-quality alternatives, school closures would result in a more equitable
distribution of benefits. However, in most contexts, unequivocally positive effects are likely to be difficult to

realize, so policymakers will have to pay careful attention to tradeoffs like the ones highlighted in this study.
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Figure 3: Estimates of Difference in Pre-Closure Trends on Key Sixth-Grade Outcomes
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Figure 4: Event Study Results for Top Quintile Students”

Mathematics Scores in Sixth Grade Mathematics Scores in Eighth Grade
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Table 1: Descriptive Statistics

Middle Schools Closed Schools
6th Grade 6th Grade Difference in Means
Number of Students 41,087 4,714
Number of Middle Schools 155 47
Student-Level Variables
Black 0.365 0.481 .
(0.455) (0.498) 0.187
Hispanic 0.388 0.457 I
(0.479) (0.499) 0100
Asian 0.108 0.024
0.124%**
(0.331) (0.155)
White 0.140 0.029 .
(0.398) (0.170) 0.166
Free & Reduced-Price Lunch Eligible 0.661 0.778 0.087%**
(0.492) (0.415 )
Absentee Rate 0.059 0.084
0.022%**
(0.046) (0.065)
Transfer Rates (Grades 6th to 7th) 0.314 0.318 0.004
(0.455) (0.409) ‘
Transfer Rates (Grades 7th to 8th) 0.227 0.228 0.001
(0.366) (0.321) )
Student-Level Sixth Grade Matha 0.093 -0.486 0.579%**
(0.980) (0.793) :
Student-Level Sixth Grade ELAa 0.117 -0.269 0.386%**
(0.977) (0.717) ‘
Distance Traveled to Schoolc 0.369 0.374 0.003
(0.161) (0.157) )
%of Students from Previous School 0.298 0.362 0.64%**
(0.182) (0.201) :
Middle School-Level Variables
Free & Reduced Price Lunch Eligible 0.683 0.772 0.089*%*
(0.377) (0.448) .
Absentee Rate 0.063 0.091 .
(0.029) (0.019) 0.028
School-Level Sixth-Grade Matha 0.086 -0.461 0.547%%*
(0.411) (0.324) )
School-Level Sixth-Grade ELAa 0.105 -0.271 0.376%**
(0.501) (0.227) :
Value-Added Measureb 0.011 -0.433 0.514%**
(0.412) (0.374) ‘
Black 0.371 0.494 s
(0.381) (0.376) 0.155
Hispanic 0.355 0.448 -
(0.375) (0.359) 0.088
Asian 0.141 0.025 -
0.182) (0.175) 0.111
White 0.178 0.027
0.152%**
(0.144) (0.149)

Notes: Standard Deviation Reported in Parentheses. P-values are calculated using difference-of-means tests. (a) ELA and Math are
normalized using city-grade-year means and standard deviations. (b) Value-added measure capture the school’s contribution to a student’s
test scores controlling for differences across schools and a student’s prior test scores. See Appendix A for a discussion of the value-added
model used in this paper. (d) Distance to school is the Euclidean distance (in miles) between the centroid of a student's assigned zip code and
the school.
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Table 2: Are Later Closures a Good Comparison for Early Closures?

(1) (2) (3) (4) (5) (6) (7) (8)
Year of School Closure 2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 2010-11 2011-12
Number of Closed Schools by Year 9 5 3 8 2 3 1 15
Schools that have not yet Closed 38 33 30 22 20 17 16 1

Difference of Means

School-Level  Sixth-Grade  ELA 0.001 0.006 0.001 0.002 0.002 0.001 0.004 0.015

Performance

School-Level  Sixth-Grade Math 0.010 0.002 0.016 0.003 0.007 0.001 0.016 0.035
Performance

School-Level Value Added? 0.008 0.008 0.007 0.002 0.006 0.002 0.008 0.014
Percent Black 0.030 0.030 0.018 0.010 0.010 0.010 0.010 0.050
Percent Hispanic 0.030 0.020 0.010 0.010 0.020 0.020 0.010 0.034
Absentee Rate 0.010 0.010 0.010 0.021 0.010 0.010 0.020 0.000
Percent Free-and-Reduced-Price- 0.005 0.005 0.002 0.012 0.002 0.001 0.009 0.003
Lunch Eligible

Percent English Lang. Learner 0.001 0.001 0.013 0.011 0.004 0.010 0.008 0.018

Note: This table summarizes difference of means on school-level covariates between schools that closed in each given year (based on data from the year prior to closure)
to schools that have not yet closed but will closed by the 2012-201 3 academic year. Differences of means tests were conducted. ***p<0.01, *p<0.05, *p<0.10. ELA and
Math are normalized using city-grade-year means and standard deviations. (a) See Table 1 and appendix A for a description of our value-added measure.
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Table 3: Accuracy and Treatment Coverage Rates of our Matching Strategy

True Last Year Predicted Last Treatment

School ID Phaseout Year Cohort Year Cohort Accuracy Rate Coverage Rate
All - Closed 5 vears 4078 3599 74% 66%
Schools

098456 2004-05 120 98 73% 60%
042274 2004-05 61 52 71% 61%
020129 2004-05 56 48 73% 63%
001895 2004-05 287 206 70% 50%
011205 2004-05 210 207 74% 73%
082138 2004-05 293 231 76% 60%
053442 2004-05 396 329 77% 64%
031081 2004-05 62 53 68% 58%
046463 2004-05 321 303 68% 64%
000501 2005-06 31 30 67% 65%
006676 2005-06 284 241 76% 65%
038548 2005-06 118 115 75% 73%
037068 2005-06 113 93 75% 62%
064464 2005-06 276 274 78% 78%
049543 2006-07 57 57 79% 79%
004502 2006-07 50 44 73% 64%
043284 2006-07 74 72 86% 84%
085812 2007-08 27 26 62% 59%
031190 2007-08 108 71 69% 45%
025985 2007-08 54 54 70% 70%
093212 2007-08 118 113 73% 70%
002563 2007-08 108 92 75% 64%
051952 2007-08 104 100 77% 74%
014482 2007-08 25 17 59% 40%
051434 2007-08 123 109 77% 68%
075126 2008-09 61 61 79% 79%
015074 2008-09 132 109 68% 56%
077648 2009-10 67 67 66% 66%
085740 2009-10 75 70 77% 72%
065270 2009-10 232 223 80% 77%
013668 2010-11 35 34 74% 71%

Notes: The accuracy rate is the percentage of the predicted-last-year cohort members that are in the actual-last-year cohort. The
treatment coverage rate is the percentage of students in the actual-last-year cohort who are also in the predicted-last-year cohort.
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Table 4: Comparing the Last-Year Actual and Predicted-Cohort Students

(1) Column (2)

Variable Last-Year Cohort Predicted-Last-Year

Cohort
Fifth Grade Variables
Percent Black® 0.477 0.482
Percent Hispanic? 0.454 0.451
Percent Asian2 0.025 0.027
Percent White2 0.043 0.044
Percent Free-and-Reduced-Price Lunch Eligiblez  0.778 0.772
Student-Level Fifth-Grade Absentee Rate 0.081 0.079
Student-Level Fifth-Grade English -0.254 -0.249
Student-Level Fifth-Grade Math -0.471 -0.469
Sixth-Grade Outcomes
School-Level Sixth Grade MathP -0.462 -0.448
School-Level Sixth Grade Englishb -0.259 -0.247
School-Level Sixth-Grade Value-Added¢ -0.671 -0.654
Distance Traveled (Sixth Grade)d 0.364 0.368
Student-Level Sixth-Grade English -0.262 -0.257
Student-Level Sixth-Grade Math -0.471 -0.464
Student-Level Sixth-Grade Absentee Rate 0.096 0.088

Notes: The Last-Year Cohort consists of all students who attended a closed school in the year prior to phaseout beginning. The
Predicted-Last-Year cohort consists of students that we predict as attending the school in the last year prior to closure. Means are
reported for each group for each variable. Simple difference of means tests between each group and the last-year cohort were
conducted and none of the differences are statistically significant at the 0.10 level.

(a) Racial and socioeconomic variables are measured prior to treatment (reported race in fifth-grade. All English and math
performance data is normalized at the city-grade-year level.

(b) ELA and Math are normalized using city-grade-year means and standard deviations.

(c)Value-added measure capture the school’s contribution to a student’s test scores controlling for differences across schools and
a student’s prior test scores. See Appendix A for a discussion of the value-added model used in this paper.

(d) Distance to school is the Euclidean distance (in miles) between the centroid of a student'’s assigned zip code and the school.
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Table 5: Effect of Closure and Phaseout on Sixth-Grade School Environment

(1) (2) (3 4) (5) (6) (7) (8 9 (10)
Persent Percent Pt?rcenjc Pe.rcent E;‘:fnt ﬁ(:;?::s Distance to School School ELAC  School Value Added?
White Black Hispanic Asian L School® Mathe
Eligible Grade?
Average Effect on Closure Cohort  0.034* -0.011 -0.009 0.020 -0.047 -0.034* 0.120* 0.069* 0.061* 0.084*
(CO) (0.019) (0.018) (0.018) (0.020) (0.029) (0.015) (0.047) (0.035) (0.036) (0.042)
Average Effect on Phaseout Cohort  -0.002 0.006 -0.001 -0.005 0.014 -0.004 0.020 -0.010 -0.008 -0.018
(PC) (0.020) (0.018) (0.018) (0.020) (0.029) (0.015) (0.046) (0.035) (0.036) (0.043)
Effects by Quintile of Fifth-Grade Mathematics Score®
Effect on CC Lowest Quintile -0.012 0.005 0.022 -0.011 -0.022 -0.014 0.067 0.014 0.013 0.050
(0.030) (0.027) (0.027) (0.030) (0.035) (0.025) (0.048) (0.037) (0.038) (0.046)
Effect on CCin 20t - 40t Quintile ~ 0.006 -0.004 0.006 -0.004 -0.0z38 -0.022 0.092* 0.033 0.030 0.054
(0.029) (0.027) (0.027) (0.029) (0.035) (0.025) (0.049) (0.037) (0.037) (0.045)
Effect on CCin 40t - 60t Quintile ~ 0.048 -0.011 -0.011 0.022 -0.044 -0.034 0.101* 0.054 0.036 0.083*
(0.030) (0.027) (0.027) (0.030) (0.035) (0.024) (0.049) (0.038) (0.038) (0.045)
Effect on CCin 60t - 80t Quintile ~ 0.062** -0.017 -0.024 0.037 -0.056 -0.048* 0.128* 0.078* 0.068* 0.094*
(0.029) (0.027) (0.027) (0.030) (0.035) (0.024) (0.049) (0.038) (0.038) (0.046)
Effect on CCin Top Quintile 0.071* -0.026 -0.034 0.052* -0.073* -0.051* 0.151* 0.091* 0.086* 0.116*
(0.030) (0.027) (0.027) (0.030) (0.035) (0.025) (0.048) (0.038) (0.038) (0.046)
Effect on PC in Bottom Quintile -0.005 0.014 0.006 -0.009 0.018 0.013 0.019 -0.017 -0.015 -0.027
(0.028) (0.024) (0.024) (0.027) (0.035) (0.025) (0.048) (0.038) (0.038) (0.046)
Effect on PCin 20t - 40t Quintile ~ -0.002 0.012 0.002 -0.007 0.016 0.015 0.021 -0.014 -0.008 -0.018
(0.027) (0.024) (0.024) (0.028) (0.035) (0.025) (0.048) (0.037) (0.037) (0.046)
Effect on PCin 40t - 60t Quintile ~ -0.002 0.000 -0.001 -0.004 0.014 0.009 0.019 -0.014 -0.011 -0.022
(0.028) (0.024) (0.024) (0.028) (0.035) (0.025) (0.048) (0.037) (0.038) (0.046)
Effect on PCin 60t - 80t Quintile ~ -0.002 0.001 -0.002 -0.004 0.006 -0.004 0.021 0.004 0.006 0.008
(0.028) (0.024) (0.023) (0.027) (0.035) (0.025) (0.049) (0.038) (0.038) (0.046)
Effect on PC in Top Quintile -0.003 0.004 -0.000 -0.001 0.011 -0.014 0.023 0.008 0.002 0.007
(0.027) (0.024) (0.024) (0.027) (0.035) (0.025) (0.049) (0.037) (0.038) (0.046)

Notes: Number of Obs: 40,227. Standard errors robust to clustering by school are in parentheses, ***p<0.01, **p<0.05, *p<0.10. Student covariates, quadratics of student performance, and
cohort fixed effects and elementary school fixed effects are included.

(a) Percent from previous grade are the percent of students from each students fifth-grade school that also attend the same school with the student in sixth-grade.

(b) Distance to School is the Euclidean distance (in miles) between the centroid of a student's assigned zip code and the school building.

(c) ELA and Math are the lagged (prior-grade) performance for each student’s peers in sixth grade normalized at the year-grade-level for the schools in our sample.

(d) Value-added measure captures the school’s contribution to a student’s test scores controlling for differences across schools and a student’s prior test scores. See Appendix A for a discussion
of the value-added model used in this paper.

(e) Students are broken into bins by their fifth-grade mathematics performance. Estimates presented reflect the linear combination of the treatment indicator and each quintile interaction term
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Table 6: Effect of Closure and Phaseout on Transfer Rates and Eighth-Grade School Environment

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
th th
Transfer Transfer 8t Grade 8t Grade 8t Grade 8t Grade 81 Grade 8t Grade 8™ Grade 8™ Grade 8" Grade
Rates Rates Percent X School
Percent Percent Percent Percent Distance to  School School

6thand 7th  7th and 8th Whit Black Hispani Asian FRPL School? Math® ELAb Value
Grade Grade ¢ ac spanic st Eligible choo a Addede

Average Effect on Closure Cohort (CC) 0.038 0.026 0.037* -0.017 -0.014 0.027 -0.049 0.112* 0.062* 0.057 0.073*

g (0.033) (0.034) (0.021) (0.018) (0.019) (0.020) (0.031) (0.047) (0.036) (0.035) (0.043)

0.055* 0.079* 0.020 -0.017 -0.008 0.025 -0.017 0.085* 0.017 0.014 0.040

Average Effect on Phaseout Cohort (PC) (0.032) (0.032) (0.020) (0.018) (0.018) (0.020) (0.030) (0.047) (0.037) (0.035) (0.043)

Effects by Quintile of Fifth-Grade Mathematics Scored

Effect on CC Lowest Quintile 0.041 0.036 0.011 -0.011 0.001 0.011 -0.024 0.071 0.025 0.018 0.042
(0.035) (0.035) (0.029) (0.024) (0.024) (0.029) (0.035) (0.048) (0.037) (0.037) (0.044)
Effect on CCin 20t - 40t Quintile 0.051 0.034 0.024 -0.006 -0.003 0.009 -0.032 0.072 0.038 0.042 0.059
(0.035) (0.035) (0.029) (0.025) (0.024) (0.029) (0.035) (0.048) (0.038) (0.037) (0.044)
Effect on CCin 40t - 60t Quintile 0.054 0.029 0.041 -0.007 -0.009 0.021 -0.052* 0.120* 0.063* 0.056 0.073*
(0.035) (0.035) (0.029) (0.025) (0.025) (0.029) (0.035) (0.048) (0.037) (0.037) (0.044)
Effect on CCin 60t - 80t Quintile 0.021 0.011 0.051* -0.029 -0.031 0.044 -0.068** 0.131* 0.088* 0.082** 0.079*
(0.035) (0.035) (0.029) (0.025) (0.024) (0.029) (0.035) (0.048) (0.038) (0.037) (0.044)
Effect on CCin Top Quintile 0.023 0.018 0.059** -0.031 -0.026 0.051* -0.071* 0.143* 0.094* 0.089** 0.094*
(0.035) (0.035) (0.029) (0.025) (0.025) (0.029) (0.035) (0.048) (0.037) (0.037) (0.044)
Effect on PC in Bottom Quintile 0.031 0.051 0.004 -0.006 0.004 -0.003 -0.005 0.062 -0.016 -0.010 0.021
(0.035) (0.035) (0.028) (0.024) (0.024) (0.028) (0.033) (0.046) (0.034) (0.035) (0.042)
Effect on PCin 20t - 40t Quintile 0.037 0.062* 0.004 -0.018 0.005 0.0018 -0.005 0.056 -0.004 -0.004 0.019
(0.035) (0.035) (0.028) (0.024) (0.024) (0.028) (0.034) (0.046) (0.035) (0.035) (0.042)
Effect on PCin 40t - 60t Quintile 0.047 0.084* 0.021 -0.016 -0.014 0.024 -0.011 0.081* 0.026 0.014 0.037
(0.035) (0.035) (0.028) (0.024) (0.024) (0.028) (0.034) (0.046) (0.035) (0.035) (0.042)
Effect on PCin 60" - 80t Quintile 0.072* 0.094*** 0.025 -0.021 -0.018 0.041 -0.028 0.109* 0.032 0.029 0.051
(0.035) (0.035) (0.028) (0.024) (0.024) (0.028) (0.033) (0.046) (0.034) (0.035) (0.042)
Effect on PC in Top Quintile 0.087* 0.092*** 0.036 -0.020 -0.015 0.038 -0.035 0.116* 0.044 0.039 0.068

(0.035) (0.035) (0.028) (0.024) (0.024) (0.028) (0.034) (0.046) (0.035) (0.035) (0.042)

Notes: Number of Obs: 40,11 3. Standard errors robust to clustering by school are in parentheses, ***p<0.01, **p<0.05, *p<0.10. Student covariates, quadratic of student lagged performance,
cohort fixed effects and elementary school fixed effects are included.

(a) Distance to School is the Euclidean distance (in miles) between the centroid of a student's assigned zip code and the school building.

(b) ELA and Math are the lagged (prior-grade) performance for each student’s peers in eighth grade normalized at the year-grade-level for the schools in our sample.

(c) Value-added measure capture the school’s contribution to a student’s test scores controlling for differences across schools and a student’s prior test scores. See Appendix A for a discussion
of the value-added model used in this paper.

(d) Students are broken into bins by their fifth-grade mathematics performance. Estimates presented reflect the linear combination of the treatment indicator and each quintile interaction
term.
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Table 7: Effect of Closure and Phaseout on Student-Level Performance

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

th th th th
Avg. 6t Avg. 7" Avg. 8 Avg. 6" Avg 7" Avg 8" 6"  Grade 7th Grade 8th Grade

Grade Grade Grade s . . Absentee Absentee Absentee

Math? Math? Math? Grade ELA®  GradeELA®  Grade ELA Rates Rates Rates
Average Effect on Closure Cohort (CC)  0.033 0.029 0.021 0.030 0.030 0.021 0.022 0.020 0.021

(0.036) (0.036) (0.036) (0.034) (0.035) (0.035) (0.020) (0.020) (0.021)
Average Effect on Phaseout Cohort ), ) -0.043 -0.059* -0.013 -0.031 -0.048 0.021 0.039* 0.044*

(PO)
(0.035) (0.035) (0.036) (0.034) (0.034) (0.034) (0.020) (0.020) (0.021)

Effects by Fifth-Grade Performance®

Effect on CC Lowest Quintile -0.021 -0.024 -0.019 -0.016 -0.013 -0.018 0.042 0.031 0.034
(0.038) (0.038) (0.038) (0.037) (0.037) (0.037) (0.031) (0.031) (0.031)
Effect on CCin 20t - 40t Quintile 0.009 0.014 0.015 0.014 0.016 0.011 0.031 0.030 0.032
(0.038) (0.038) (0.038) (0.037) (0.037) (0.037) (0.031) (0.031) (0.031)
Effect on CCin 40t - 60t Quintile 0.034 0.020 0.014 0.024 0.031 0.025 0.029 0.024 0.025
(0.038) (0.038) (0.038) (0.037) (0.037) (0.037) (0.031) (0.031) (0.031)
Effect on CCin 60t - 80t Quintile 0.064* 0.058 0.056 0.058 0.054 0.048 0.006 0.013 0.010
(0.038) (0.038) (0.038) (0.037) (0.037) (0.037) (0.031) (0.031) (0.031)
Effect on CCin Top Quintile 0.081* 0.077* 0.076* 0.067* 0.068* 0.062* 0.002 0.004 0.004
(0.038) (0.038) (0.038) (0.037) (0.037) (0.037) (0.031) (0.031) (0.031)
Effect on PC in Bottom Quintile -0.034 -0.064* -0.081* -0.031 -0.048 -0.071* 0.031 0.052 0.067*
(0.037) (0.037) (0.037) (0.037) (0.037) (0.037) (0.031) (0.031) (0.031)
Effect on PCin 20t - 40t Quintile -0.022 -0.058 -0.072* -0.021 -0.041 -0.057 0.025 0.044 0.051*
(0.037) (0.037) (0.037) (0.037) (0.037) (0.037) (0.031) (0.031) (0.031)
Effect on PCin 40t - 60t Quintile -0.014 -0.047 -0.067* -0.014 -0.034 -0.055 0.018 0.037 0.044
(0.037) (0.037) (0.038) (0.037) (0.037) (0.037) (0.031) (0.031) (0.031)
Effect on PCin 60t - 80t Quintile 0.009 -0.036 -0.058 -0.005 -0.014 -0.034 0.011 0.034 0.031
(0.037) (0.037) (0.038) (0.037) (0.037) (0.037) (0.031) (0.031) (0.031)
Effect on PCin Top Quintile 0.010 -0.011 -0.016 0.006 -0.018 -0.022 0.014 0.028 0.021

(0.037) (0.037) (0.038) (0.037) (0.037) (0.037) (0.031) (0.031) (0.031)

Notes: Number of Obs: 40,227 for sixth-grade outcomes, 40,174 for seventh-grade outcomes, and 40,113 for eighth-grade outcomes. Standard errors robust to clustering
by school are in parentheses, ***p<0.01, **p<0.05, *p<0.10. Student covariates, quadratic of student lagged performance, and cohort and elementary school fixed effects are
included.

(a) ELA and Math are normalized at the city-grade-year level.

(b) Estimates presented reflect the linear combination of the treatment indicator and each quintile interaction term. For columns 1-3, 7 & 8 quintiles are defined by 5t grade
math scores and for columns 4-6 they are defined by 5t" grade ELA scores.
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Table 8: Estimated Spillover Effects on Students in Schools Attended by Phaseout and Closure Students, AY 2004-05 to AY 2013-2014

(1) (2) (3) (4) (5) (6) (7) (8) 9)

Avg. 6t Avg. 7t Avg. 8% Avg. 6™ Avg. 7t Avg. 8t 6t Grade 7th Grade 8th Grade

Grade Grade Grade GradeELA GradeELA Grade Absentee  Absentee = Absentee

Math Math Math ELAa Rates Rates Rates
Member of -0.012 -0.008 -0.009 -0.017 -0.018 -0.020 0.004 -0.001 -0.002

Closure Cohort

(0.013) (0.013) (0.013) (0.012) (0.013) (0.013) (0.008) (0.008) (0.008)

Proportion of -0.003 0.003 0.003 -0.004 -0.002 0.006 -0.001 0.002 -0.003
Peers in Closure
Cohort
(0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.008) (0.008) (0.008)

Member of -0.032**  -0.046*** -0.026** -0.032** 0.024* 0.031*
Phaseout Cohort

(0.011) (0.012) (0.011) (0.011) (0.012) (0.018)
Proportion of -0.004 -0.006 -0.003 -0.007 0.002 0.001
Peers in Phaseout
Cohort

(0.008) (0.008) (0.008) (0.008) (0.012) (0.012)
Year-Fixed Yes Yes Yes Yes Yes Yes Yes Yes Yes
Effects
School-Fixed Yes Yes Yes Yes Yes Yes Yes Yes Yes
Effects
School-Grade Yes Yes Yes Yes Yes Yes Yes Yes Yes
Time Trend
Obs 1,572,307 2,109,896 2,111,902 1,572,307 2,109,896 2,111,902 1,572,307 2,109,896 2,111,902

Notes: Standard errors robust to clustering by school are in parentheses, ***p<0.01, **p<0.05, *p<0.10. This model includes all schools that phaseout and/or closure
students attended rather than their closed school or to which the student transferred following a closure announcement.
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Table 9: Effect of Closure Using for Full Predicted-Closure Cohort (CC) Sample, by Student Performance Decile

Sixth Grade School Environment

1) (2) (3) (4) (5) (6) (7) (8) 9
Percent Percent Percent Percent Percent FRPL  Percent  from Distance Average 6" Average
White Black Hispanic Asian Eligible Previous Grade Traveled Grade Math  Value
School Score Added
Effect on CC Lowest Quintile -0.012 0.006 0.014 -0.011 0.012 -0.011 0.032 -0.015 0.010
(0.030) (0.025) (0.025) (0.031) (0.035) (0.023) (0.049) (0.038) (0.043)
Effect on CCin 20t - 40th Quintile 0.008 -0.004 0.000 0.004 -0.009 -0.020 0.040 0.010 0.018
(0.030) (0.025) (0.025) (0.031) (0.035) (0.023) (0.049) (0.038) (0.043)
Effect on CCin 40t - 60th Quintile 0.018 -0.009 -0.008 0.012 -0.024 -0.027 0.082* 0.028 0.045
(0.030) (0.025) (0.025) (0.031) (0.035) (0.023) (0.049) (0.038) (0.043)
Effect on CCin 60t - 80th Quintile 0.048 -0.015 -0.013 0.018 -0.034 -0.044* 0.100* 0.063* 0.072*
(0.031) (0.025) (0.025) (0.031) (0.035) (0.023) (0.049) (0.038) (0.043)
Effect on CCin Top Quintile 0.063* -0.018 -0.017 0.038 -0.049 -0.062** 0.132** 0.077* 0.094*
(0.030) (0.025) (0.025) (0.031) (0.035) (0.023) (0.049) (0.038) (0.043)
Student Outcomes in Sixth, Seventh, and Eighth-Grade
(10) 1) (12) (13) (14) (15) (16) a7 (18)
th
6t Grade 7t Grade 8t Grade 6t Grade 7t Grade 8t Grade 6t Absentee 7t Absentee ibsentee
Math Math Math ELA ELA ELA Rates Rates Rates
Effect on CC Lowest Quintile -0.018 -0.016 -0.013 -0.013 -0.012 -0.014 0.020 0.019 0.019
(0.038) (0.038) (0.039) (0.038) (0.038) (0.038) (0.033) (0.033) (0.033)
Effect on CCin 20t - 40th Quintile 0.015 0.014 0.015 0.002 0.004 -0.002 0.012 0.011 0.012
(0.038) (0.039) (0.039) (0.038) (0.038) (0.038) (0.033) (0.033) (0.033)
Effect on CCin 40t - 60t Quintile 0.042 0.031 0.030 0.040 0.038 0.036 0.010 0.007 0.005
(0.038) (0.038) (0.039) (0.038) (0.038) (0.038) (0.033) (0.033) (0.033)
Effect on CCin 60t - 80t Quintile 0.055 0.046 0.044 0.042 0.042 0.044 0.005 0.003 0.003
(0.038) (0.039) (0.039) (0.038) (0.038) (0.038) (0.033) (0.032) (0.033)
Effect on CCin Top Quintile 0.078* 0.072* 0.070* 0.066* 0.066* 0.065* 0.000 -0.001 0.004
(0.039) (0.039) (0.039) (0.038) (0.039) (0.039) (0.033) (0.033) (0.033)

Notes: CCrefers to closure cohort. Number of Obs: 38,114 for sixth-grade outcomes, 38,062 for seventh-grade outcomes, and 38,016 eighth-grade outcomes. Clustered
by School Robust Standard Errors in Parentheses, ***p<0.01, **p<0.05, *p<0.10. Standard errors robust to clustering by school are in parentheses, ***p<0.01, **p<0.05,
*p<0.10. Student covariates, quadratics of lagged student outcomes, cohort fixed effects and elementary school fixed effects are included. See Tables 5 and 7 for a

description of outcome measures.

52



DRAFT: PLEASE DO NOT CITE OR CIRCULATE WITHOUT AUTHORS’ PERMISSION

Table 10: Exploring if School Quality Moderates the Effect of Closure

(1) (2) (3) (4)
Eight-Grade Math Eight-Grade ELA
Percent of
Sorting to an . Sorting to an . Students
Sorting to a Sorting to a .
Above Above Sorting to
Below Average Below Average
Average Value-Added | 1+ 288 Value-Added  20V®
Value-Added School Value-Added School Average
School cnee School cnee VA
Schools
Bottom  Quintile -
Closure 0.005 0.012 0.004 0.016 11%
(0.042) (0.042) (0.042) (0.042)
20th - 40t Quintile -
Closure 0.022 0.011 0.029 0.008 14%
(0.042) (0.042) (0.042) (0.042)
40th - 60th Quintile -
Closure 0.039 0.012 0.037 0.017 20%
(0.042) (0.042) (0.042) (0.042)
60t - 80t Quintile - - .
Closure 0.084 0.052 0.072 0.041 229
(0.042) (0.042) (0.042) (0.042)
Top Quintile - Closure  0.114*** 0.063 0.091* 0.052 319%
(0.042) (0.042) (0.042) (0.042) °
Bottom Quintlle -4 964 -0.092* -0.058 -0.080*
Phaseout 8%
(0.042) (0.042) (0.042) (0.042)
20t - 40t Quintile - .
Phaseout -0.062 -0.080 0.047 0.063 10%
(0.042) (0.042) (0.042) (0.042)
40th - 60t Quintile - .
Phaseout -0.037 -0.071 0.030 0.061 129%
(0.042) (0.042) (0.042) (0.042)
60th - 80t Quintile -
Phaseout -0.033 -0.062 -0.019 -0.038 14%
(0.042) (0.042) (0.042) (0.042)
Top  Quintile - ) i
Phaseout 0.009 0.024 0.012 0.033 249
(0.042) (0.042) (0.042) (0.042)

Notes: Standard errors robust to clustering by school are in parentheses, ***p<0.01, **p<0.05, *p<0.10. This table includes five separate regressions,
each regression is run separately for students in each quintile bin. Rows 1 and 6, rows 2 and 7, rows 3 and 8, rows 4 and 9, and rows 5 and 10 are
each from separate regressions, respectively. Student covariates, cohort fixed effects, and elementary school fixed effects are included. Quintile
bins are based on fifth-grade Math test scores.
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Appendix A: Identification of Predictor School Cohorts

To identify the covariates, the interactions among the covariates, and the higher-order terms to
include in each school-level propensity score model, we follow the Imbens and Rubin (2015) step-wise
procedure. We use logistic regression models where the log odds of attending a closed school is modeled as a
function of student characteristics, previous performance, and residential location. The coefficients are
estimated by maximum likelihood.

We begin by specifying a baseline model that contains zip-code fixed effects, a fixed-effect for the
school each student attended in fifth-grade, and a vector of student-level, pre-treatment baseline covariates
(Kp) including: normalized Math and English Language Arts (ELA) scores for fourth and fifth grade, ethnicity
(indicator variables for black, Hispanic, Asian, and other where the omitted reference group is white students),
and a free-and-reduced-price-lunch eligible (FRPL) flag. These covariates are included in all models.

Next, we add the following linear variables to this baseline model one at a time in a step-wise fashion:
sex, absentee rate, an English language learner (ELL) flag, a flag if the student speaks Spanish at home, a flag if
the student has a mental disability, a flag if the student has autism, a flag if the student as a physical disability,
a flag for any other disability, and a flag to indicate that the student as chronically poor, i.e. FRPL-eligible each
year from first grade through fifth grade (Michelmore and Dynarski, 2016). All missing values are imputed at
city-grade-year averages, and for each covariate included in the model a dummy variable indicating or not the
value of the variable was imputed is also included.

Once a variable (and it missing flag) is added, which occurs one at a time, we compare this model to
the baseline model (the logistic with K}, covariates included) using a likelihood ration statistics with a critical
value of 1 (corresponding implicitly to z-statistics of 1). If the added variable contributes a sufficient among
of information to the model (determined by the LR test), the covariate is included in the model. We continue

this process iteratively until none of the remaining LR tests statistics for any of the additional variables exceed
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the established test statistics. This results in a new set of linear covariates (Kj), which are included in each
model together with the K}, coefficients.

Once the algorithm identifies the set of linear covariates (K, covariates) that contribute sufficient
information to cross this threshold, we repeat this process adding all pairwise interactions of K, and K
covariates one at time and include all interaction terms that contribute a sufficient amount of information.
Lastly, we include the following second order terms—squared normalized ELA for grades three through five,
squared normalized Math for grades three through five, and squared absentee rate for grades three through
five. These terms are included separately and interacted with the other linear variables in the model. To reduce
model complexity and following the recommendations of Imbens and Rubin (2015), we use likelihood ratio
statistics for these quadratic terms and their interactions of 2.71 (corresponding implicitly to z-statistics of
1.645).

Estimates of this model together with the information we have on students allows us to compute a
predicted probability that a student will (or would have) attended school s, regardless of what year the student
enterssixth grade. We estimate equation (1) separately for each school and thus we generate for each student
entering sixth grade a different predicted probability for each of the schools that closed. These predicted
probabilities, allow us to use a nearest-neighbor matching strategy to select students for the predicted-cohort
that we associate with each school.

More specifically, to select the predicted cohort for school s, we begin with all of the students who
enter sixth grade at school s either one year or two years prior to the initiation of phaseout at school s. For
each of these students, we identify the student in the sample of students entering sixth grade during that first

phaseout year (who are fifth graders the year closure is announced) whose estimated probability of having
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attended the school s, pis, is nearest to those students in the last year of student entering the school (the last

year cohort in each school). This matching is done with replacement.
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Appendix B: Value-Added Model

Increasingly, scholars and policymakers have used value-added measures, to evaluate how a school
contributes to a student’s academic trajectory. By controlling for student and school-level characteristics, a
value-added model reflects a school’s performance relative to other schools with similar circumstances. We
follow the one-step value-added model specified by Ehlert et al. (2012).28

Yijst = Bo + ,81Yi,j=math,s,t—1 + ﬁZYi,jzela,s,tzl + ¥YXit + 68 + 05+ Eijst

Where Y j;is our standardized performance for student i in subject j (j=ELA or Math) in school s in
yeart; Y; i—matns,c—1is lagged math score and Y; j_.q 5 c=1is lagged ELA score for student i, X;; is a vector of
student-level characteristics, that includes an indicator variable if the student eligible for free-and-reduced
price lunch, if they are an ELL student, their race and gender, and a flag if the student has an official disability.
We include a school-level aggregate of student-level variables (S;;), which controls for schooling-environment
factors that are beyond the control of school personnel and administration. We lastly include a vector school

fixed-effects (65), which we back out as our school-specific value-added measures, and an error term (&; ;).

28 Ehlert, Mark, Corry Koedel, Eric Parson, and Michael Podgursky. 2012. “Selection Growth Models for Schools and
Teacher Evaluations.” National Center for Analysis of Longitudinal Data in Education (CALDER) Working Paper, No.
80. Mark Ehlert, Cory Koedel, Eric Parsons & Michael |. Podgursky. 2014, The Sensitivity of Value-Added Estimates to
Specification Adjustments: Evidence From School- and Teacher-Level Models in Missouri, Statistics and Public Policy,
1:1,19-27,
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Figure 1A: Closures in New York City

a
.

'

Indicates School Closure

58



A5

Awerage 8th Grade ELA, School-Level
15 -1 -1 o K

A

Q

-1

Average Sth Grade \alue-Added, Schoaol-Lewvel

-5

05

DRAFT: PLEASE DO NOT CITE OR CIRCULATE WITHOUT AUTHORS’ PERMISSION
Figure A2: Event Study Result for Key Eight-Grade Outcomes for Eight-Grade Phaseout Cohorts
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Student-Level Outcomes
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Table Al: Options Available for Students by Community School District, AY 2007-08

# of options

# of options that
use academics as

# of options
with value-

# of options with value-
added above city

Percent more
options  available

Percent more
options rated A or B

CsD . . added average that  use . . available to high-
for Students® an admission . . .. for high-performing .
. . above city academics as admission performing
priority L. studentsB
average priority students®
Average 35 15 19 13 77% 217%
1 32 14 17 13 78% 325%
2 34 17 19 14 100% 280%
3 35 16 20 14 84% 233%
4 31 13 15 11 72% 275%
5 27 13 15 12 93% 400%
6 33 13 17 12 65% 240%
7 39 16 18 12 70% 200%
8 34 14 22 11 70% 100%
9 36 17 19 15 89% 375%
10 39 17 22 15 77% 214%
11 33 15 17 14 83% 467%
12 37 15 22 12 68% 120%
13 39 15 19 13 63% 217%
14 35 15 17 13 75% 325%
15 39 19 22 15 95% 214%
17 41 17 22 15 71% 214%
18 35 15 17 14 75% 467%
19 39 16 22 12 70% 120%
23 47 15 21 12 47% 133%
27 29 13 15 11 82% 275%
29 30 14 15 12 88% 400%
32 29 13 15 11 81% 275%

(A): These options include the student’s zoned school, all un-zoned options within the student’s community school district, the borough-wide options available to the
student, and the city-wide options available to students in the 2007-08 academic year. (B) This percentage is the total number of options that use academic admission
criteria (column 3) divided the number of schools that do not use academic admission criteria (column 2-column 3). (C) This percentage is the number of above average
value-added schools that use academic admission criteria (column 5) divided by the number of above average value-added options that do not use academic admission

criteria (column 4 - column 5).
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Table A2: Effect of Closure and Phaseout on Seventh-Grade School Environment

(1) (2) (3) 4) (6) (7) (8) 9 (10)
Percent Percent Percent Percent Percent Distance to School School Value
. . . . FRPL School ELA®
White Black Hispanic Asian Eligible SchoolP Mathe Addedd
Average Effect on Closure Cohort 0.035 -0.014 -0.010 0.022 -0.046 0.011 0.063* 0.060* 0.075*
(CO) (0.020) (0.019) (0.019) (0.020) (0.029) (0.047) (0.035) (0.035) (0.042)
Average Effect on Phaseout Cohort 0.008 -0.010 -0.009 0.008 0.005 0.075 0.009 0.008 0.010
(PC) (0.020) (0.018) (0.018) (0.020) (0.029) (0.046) (0.035) (0.036) (0.043)
Effects by Quintile of Fifth-Grade Mathematics Score®
Effect on CC Lowest Quintile -0.009 0.001 0.004 -0.002 -0.029 0.078 0.024 0.022 0.044
(0.030) (0.027) (0.027) (0.030) (0.035) (0.048) (0.037) (0.038) (0.046)
Effect on CC in 20t - 40t Quintile 0.013 -0.006 -0.005 0.008 -0.034 0.084* 0.040 0.040 0.061
(0.029) (0.027) (0.027) (0.029) (0.035) (0.049) (0.037) (0.037) (0.045)
Effect on CC in 40t - 60t Quintile 0.044 -0.013 -0.007 0.018 -0.049 0.101* 0.058 0.054 0.077*
(0.030) (0.027) (0.027) (0.030) (0.035) (0.049) (0.038) (0.038) (0.045)
Effect on CC in 60t - 80t Quintile 0.058** -0.020 -0.011 0.038 -0.048 0.131* 0.086** 0.084* 0.076*
(0.029) (0.027) (0.027) (0.030) (0.035) (0.049) (0.038) (0.038) (0.046)
Effect on CCin Top Quintile 0.069** -0.032 -0.031 0.044 -0.069 0.141* 0.096** 0.090** 0.102*
(0.030) (0.027) (0.027) (0.030) (0.035) (0.048) (0.038) (0.038) (0.046)
Effect on PC in Bottom Quintile -0.004 0.005 -0.010 0.001 0.018 0.051 -0.020 -0.018 -0.016
(0.028) (0.024) (0.024) (0.027) (0.035) (0.048) (0.038) (0.038) (0.046)
Effect on PCin 20t - 40t Quintile -0.003 -0.004 0.006 0.006 0.019 0.062 -0.006 -0.001 0.001
(0.027) (0.024) (0.024) (0.028) (0.035) (0.048) (0.037) (0.037) (0.046)
Effect on PCin 40t - 60t Quintile 0.008 -0.008 0.004 0.004 0.011 0.068 0.018 0.014 0.015
(0.028) (0.024) (0.024) (0.028) (0.035) (0.048) (0.037) (0.038) (0.046)
Effect on PCin 60t - 80t Quintile 0.014 -0.018 0.010 0.010 -0.004 0.091* 0.024 0.017 0.021
(0.028) (0.024) (0.023) (0.027) (0.035) (0.049) (0.038) (0.038) (0.046)
Effect on PC in Top Quintile 0.025 -0.024 0.019 0.019 -0.019 0.101* 0.031 0.029 0.034
(0.027) (0.024) (0.024) (0.027) (0.035) (0.049) (0.037) (0.038) (0.046)

Notes: Number of Obs: 40,174. Standard errors robust to clustering by school are in parentheses, ***p<0.01, **p<0.05, *p<0.10. Student covariates, quadratics of student
performance, and cohort fixed effects and elementary school fixed effects are included.

(a) Percent from previous grade are the percent of students from each students fifth-grade school that also attend the same school with the student in sixth-grade.

(b) Distance to School is the Euclidean distance (in miles) between the centroid of a student's assigned zip code and the school building.

(c) ELA and Math are the lagged (prior-grade) performance for each student’s peers in seventh grade normalized at the year-grade-level for the schools in our sample.

(d) Value-added measure captures the school’s contribution to a student’s test scores controlling for differences across schools and a student’s prior test scores. See
Appendix A for a discussion of the value-added model used in this paper.

(e) Estimates presented reflect the linear combination of the treatment indicator and each quintile interaction term.
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Table A3: Re-estimating Middle School Outcomes with the 130 Students with the Highest Probability of Attending a Closed School

(1) (2) (3) (4) (5) (6)
Avg. Avg. 7t Avg. 8t Avg. 6t Avg. 7t Grade Avg. 8th
Grade Math Grade Math  Grade Math  Grade ELA ELA Grade ELA
Average Effect on Closure Cohort (CC) 0.028 0.019 0.017 0.024 0.015 0.021
(0.032) (0.032) (0.032) (0.032) (0.032) (0.032)
Average Effect on Phaseout Cohort (PC) -0.011 -0.037 -0.058* -0.013 -0.027 -0.036
(0.032) (0.032) (0.033) (0.029) (0.030) (0.030)
Effects by Fifth-Grade Mathematics Performance
Effect on CC Lowest Quintile -0.024 -0.023 -0.036 -0.015 -0.013 -0.011
(0.036) (0.036) (0.037) (0.035) (0.035) (0.036)
Effect on CCin 20t - 40th Quintile -0.011 -0.012 -0.004 -0.002 -0.005 0.002
(0.036) (0.036) (0.037) (0.035) (0.036) (0.036)
Effect on CCin 40th - 60th Quintile 0.009 0.005 0.011 0.019 0.022 0.018
(0.036) (0.037) (0.037) (0.035) (0.035) (0.035)
Effect on CCin 60t - 80th Quintile 0.051 0.048 0.056 0.055 0.048 0.045
(0.036) (0.036) (0.037) (0.035) (0.036) (0.036)
Effect on CCin Top Quintile 0.072* 0.070* 0.062* 0.063* 0.062* 0.060*
(0.036) (0.037) (0.037) (0.036) (0.036) (0.036)
Effect on PCin Bottom Quintile -0.026 -0.053 -0.071* -0.028 -0.048 -0.066*
(0.034) (0.034) (0.034) (0.035) (0.035) (0.035)
Effect on PCin 20th - 40th Quintile -0.021 -0.044 -0.068* -0.021 -0.038 -0.058
(0.033) (0.034) (0.035) (0.035) (0.036) (0.036)
Effect on PCin 40th - 60th Quintile -0.011 -0.038 -0.055 -0.011 -0.034 -0.051
(0.034) (0.034) (0.035) (0.035) (0.035) (0.036)
Effect on PC in 60th - 80th Quintile 0.011 0.009 -0.028 -0.003 -0.011 -0.014
(0.033) (0.034) (0.034) (0.035) (0.035) (0.036)
Effect on PC in Top Quintile 0.002 0.007 0.009 0.003 0.005 0.012
(0.033) (0.034) (0.035) (0.035) (0.036) (0.036)
Obs 40,708 40,659 40,644 40,708 40,659 40,644

Notes: Standard errors robust to clustering by school are in parentheses, ***p<0.01, **p<0.05, *p<0.10.
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Table A4: Event Study Table when estimating the Model for Predicted Future Closure Cohorts

(1) (2) (3) (4) (5) (6) Q) (8) 9)

Avg. 6% Avg. 7t Avg. 8" Avg 6 Avg 7" Avg gth 6" Grade 7th Grade 8th Grade

Grade Grade Grade Absentee Absentee Absentee
Math Math Math GradeELA®  GradeELA®  Grade ELA® Rates Rates Rates
Closure (Lowest Quintile) in T-3 0.006 -0.009 -0.007 0.003 0.002 0.004 0.002 0.001 0.001
(0.047) (0.047) (0.048) (0.047) (0.047) (0.047) (0.039) (0.040) (0.040)
Closure (Lowest Quintile) in T-2 0.002 -0.005 0.004 0.009 0.004 -0.006 -0.004 -0.006 -0.005
(0.047) (0.047) (0.047) (0.046) (0.046) (0.047) (0.039) (0.040) (0.040)
Closure (Lowest Quintile) in T-1 -0.009 -0.010 -0.014 -0.008 0.000 -0.001 -0.006 0.003 -0.004
(0.047) (0.047) (0.048) (0.046) (0.046) (0.047) (0.039) (0.041) (0.040)
Closure (Lowest Quintile) in T -0.022 -0.025 -0.026 -0.020 -0.019 -0.019 0.037 0.033 0.033
(0.047) (0.048) (0.048) (0.047) (0.047) (0.047) (0.039) (0.040) (0.040)
Closure (Lowest Quintile) in T+1 -0.025 -0.030 -0.031 -0.024 -0.021 -0.021 0.038 0.035 0.033
(0.047) (0.047) (0.048) (0.046) (0.047) (0.047) (0.040) (0.040) (0.040)
Closure (Lowest Quintile) in T+2 -0.014 -0.012 -0.019 -0.016 -0.013 -0.011 0.031 0.024 0.025
(0.047) (0.048) (0.048) (0.046) (0.047) (0.047) (0.039) (0.040) (0.040)
Closure (20t - 40t) in T-3 -0.000 -0.005 -0.000 0.003 0.000 -0.004 0.005 0.002 0.004
(0.047) (0.047) (0.047) (0.046) (0.046) (0.047) (0.039) (0.040) (0.040)
Closure (20t - 40t) in T-2 0.008 -0.008 -0.001 -0.003 -0.004 -0.004 0.005 -0.001 0.004
(0.047) (0.047) (0.047) (0.047) (0.047) (0.047) (0.039) (0.040) (0.040)
Closure (20t - 40t") in T-1 0.012 -0.008 -0.000 0.004 -0.001 -0.004 0.002 0.002 0.000
(0.047) (0.047) (0.048) (0.047) (0.047) (0.047) (0.040) (0.040) (0.040)
Closure (20t - 40%")in T -0.008 -0.007 -0.008 -0.007 -0.008 -0.010 0.021 0.028 0.024
(0.047) (0.047) (0.048) (0.047) (0.047) (0.047) (0.041) (0.041) (0.040)
Closure (20t - 40t) in T+1 -0.004 -0.008 -0.007 -0.008 -0.008 -0.007 0.020 0.022 0.018
(0.047) (0.047) (0.047) (0.047) (0.047) (0.047) (0.040) (0.040) (0.040)
Closure (20t - 40t) in T+2 0.000 -0.004 -0.008 -0.008 -0.009 0.000 0.020 0.022 0.020
(0.047) (0.047) (0.048) (0.046) (0.046) (0.047) (0.040) (0.040) (0.040)
Closure (40t - 60t) in T-3 0.001 -0.002 0.002 0.001 0.000 -0.002 -0.001 0.001 -0.008
(0.047) (0.047) (0.048) (0.046) (0.046) (0.047) (0.040) (0.040) (0.040)
Closure (40t - 60t) in T-2 0.005 0.004 -0.001 0.004 0.002 0.005 0.000 -0.002 0.001
(0.047) (0.047) (0.048) (0.046) (0.046) (0.047) (0.040) (0.040) (0.040)
Closure (40t - 60t") in T-1 0.005 0.005 -0.001 -0.002 -0.001 0.008 -0.002 0.001 -0.001
(0.047) (0.047) (0.048) (0.046) (0.046) (0.047) (0.040) (0.041) (0.040)
Closure (40t -60%")in T 0.009 0.011 0.011 0.008 0.009 0.010 0.021 0.020 0.018
(0.047) (0.047) (0.048) (0.046) (0.047) (0.047) (0.040) (0.040) (0.040)
Closure (40t - 60t) in T+1 0.011 0.013 0.012 0.011 0.008 0.007 0.022 0.016 0.019

(0.047) (0.047) (0.048) (0.047) (0.047) (0.047) (0.039) (0.040) (0.040)
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(1) (2) (3) (4) (5) (6) (7) (8) )
Avg. 6% Avg. 7t Avg. 8" Ave 6" Avg 7h Avg 8% 6" Grade 7th Grade 8th Grade
Grade Grade Grade Grade ELA®  Grade ELA®  Grade ELA® Absentee Absentee Absentee
Math Math Math Rates Rates Rates
Closure (40t - 60t) in T+2 0.008 0.011 0.011 0.009 0.011 0.007 0.011 0.010 0.010
(0.047) (0.047) (0.048) (0.047) (0.047) (0.048) (0.041) (0.040) (0.041)
Closure (60t - 80t) in T-3 -0.004 -0.005 0.006 0.004 0.004 0.002 0.004 -0.001 0.002
(0.047) (0.047) (0.047) (0.047) (0.047) (0.047) (0.041) (0.040) (0.040)
Closure (60t - 80t%) in T-2 0.005 0.003 -0.003 -0.004 0.004 -0.003 0.004 -0.004 -0.002
(0.047) (0.047) (0.047) (0.046) (0.047) (0.047) (0.040) (0.040) (0.040)
Closure (60t - 80t") in T-1 0.004 -0.006 -0.004 0.000 0.005 -0.004 0.003 -0.004 -0.001
(0.047) (0.047) (0.048) (0.046) (0.047) (0.047) (0.040) (0.040) (0.040)
Closure (60t -80%")in T 0.064 0.060 0.062 0.044 0.044 0.040 -0.008 -0.010 -0.008
(0.047) (0.047) (0.048) (0.047) (0.047) (0.047) (0.040) (0.040) (0.040)
Closure (60t - 80t) in T+1 0.058 0.061 0.059 0.040 0.044 0.041 -0.011 -0.011 -0.004
(0.047) (0.047) (0.048) (0.047) (0.047) (0.047) (0.040) (0.040) (0.040)
Closure (60t - 80t) in T+2 0.055 0.053 0.041 0.035 0.038 0.036 -0.008 -0.008 -0.004
(0.047) (0.047) (0.048) (0.046) (0.047) (0.047) (0.040) (0.040) (0.040)
Closure (Top Quintile) in T-3 0.002 -0.002 0.008 -0.003 -0.005 0.004 -0.002 -0.005 -0.001
(0.047) (0.047) (0.048) (0.046) (0.047) (0.047) (0.040) (0.040) (0.040)
Closure (Top Quintile) in T-2 -0.002 -0.003 0.004 -0.003 -0.004 0.000 0.002 0.000 0.001
(0.047) (0.047) (0.048) (0.046) (0.046) (0.047) (0.040) (0.040) (0.040)
Closure (Top Quintile) in T-1 0.006 0.009 0.005 0.005 0.006 0.005 -0.002 0.001 0.001
(0.047) (0.047) (0.048) (0.046) (0.046) (0.047) (0.040) (0.040) (0.040)
Closure (Top Quintile) in T 0.083* 0.082* 0.083* 0.071 0.066 0.067 -0.012 -0.010 -0.011
(0.047) (0.047) (0.047) (0.047) (0.047) (0.047) (0.040) (0.040) (0.041)
Closure (Top Quintile) in T+1 0.079* 0.083* 0.080* 0.068 0.068 0.068 -0.010 -0.008 -0.008
(0.047) (0.047) (0.048) (0.047) (0.047) (0.047) (0.040) (0.040) (0.040)
Closure (Top Quintile) in T+2 0.081* 0.082 0.078 0.070 0.070 0.068 -0.011 -0.008 -0.005

(0.047) (0.047) (0.047)  (0.046) (0.046) (0.047) (0.040) (0.040) (0.041)

Notes: Number of Obs: 61,087 for sixth-grade outcomes, 60,985 for seventh-grade outcomes, and 60,703 for eighth-grade outcomes. Clustered by School Robust Standard
Errors in Parentheses, ***p<0.01, **p<0.05, *p<0.10. Student Covariates, Quadratic of Lagged Test Scores, Cohort Fixed Effects and Elementary School Fixed Effects are
included. Columns (1) through (3), and (7) through nine reflect fifth-grade Math performance distribution. Note (a): Columns (4) through (6) reflects fifth-grade ELA
performance distribution. Phaseout indicator is included.
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Table A5: Estimated Effect of Switching to a Predicted-Cohort on Grade 6 School-Level Outcomes

(1) (2) (3) (4) (5) (6) (7) (8) %) (10)
Percent Percent Distance  Average Average Average
Percent Percent Percent Percent from
White Black Hispanic  Asian FRPL Previous Traveled  Math ELA Value
P Eligible Gradeu School Score Score Added

Average Effect of

Closure 0.013 -0.012 -0.010 0.010 -0.010 0.009 0.042 0.016 0.012 0.018

(0.018) (0.017) (0.017) (0.018) (0.027) (0.013) (0.045) (0.035) (0.034) (0.040)

Effects by Fifth-Grade Mathematics Performance

gj‘::tt“:” CC Lowest 5002 .0006 -0007 0003 -0012 0002 0034 0015  0.004 0.014

(0.023) (0.021) (0.021) (0.025) (0.032) (0.018) (0.048) (0.039) (0.038) (0.044)
0005 -0.010 -0.008 0007 -0.011 0005 0044 0016 0011 0011
(0.023) (0.021) (0.022) (0.025) (0.031) (0.019) (0.048) (0.039) (0.038) (0.044)
0010 -0.007 -0010 0009 -0.010 0011 0044 0015 0014 0021
(0.023) (0.022) (0.022) (0.025) (0.032) (0.019) (0.049) (0.039) (0.038) (0.044)
0012 -0.009 -0010 0011 -0010 0016 0047 0018 0014  0.020
(0.024) (0.021) (0.022) (0.024) (0.031) (0.019) (0.049) (0.039) (0.038) (0.044)
0014 -0011 -0009 0012 -0.009 0016 0049 0018 0011 0021
(0.023) (0.022) (0.023) (0.024) (0.031) (0.019) (0.049) (0.039) (0.038) (0.044)

Effect on CC in 20t -
40t Quintile

Effect on CC in 40t -
60th Quintile

Effect on CC in 60th -
80t Quintile

Effect on CC in Top
Quintile

Notes: Number of Obs: 40,227. Standard errors robust to clustering by school are in parentheses, ***p<0.01, **p<0.05, *p<0.10. Student covariates, quadratic lagged
student performance, cohort fixed effects and elementary school fixed effects are included. See Table 5 for a description of outcome variables.
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Table A6: Estimate Effect of Switching to a Predicted-Cohort on Student-Level Outcomes

(1) (2) (3)
Sixth-Grade Sixth-Grade Sixth-Grade
Student-Level Student-Level Student-Level
Math ELA Absentee Rates
Average effect on Closure Cohort (CC) 0.014 0.012 -0.004
(0.033) (0.031) (0.017)
Effects by Fifth-Grade Mathematics Performance
Effect on CC Lowest Quintile 0.009 0.006 -0.006
(0.038) (0.037) (0.025)
Effect on CCin 20th - 40t Quintile 0.014 0.009 -0.006
(0.038) (0.037) (0.026)
Effect on CCin 40th - 60t Quintile 0.013 0.011 -0.004
(0.038) (0.037) (0.025)
Effect on CCin 60th - 80t Quintile 0.017 0.016 -0.002
(0.039) (0.037) (0.025)
Effect on CCin Top Quintile 0.017 0.018 -0.003
(0.038) (0.037) (0.025)

Notes: Number of Obs: 39,602. Standard errors robust to clustering by school are in parentheses, ***p<0.01, **p<0.05, *p<0.10. Student covariates, quadratic of lagged
student outcomes, cohort fixed effects and elementary school fixed effects are included. See Table 7 for a description of the outcome measures. For columns 1 and 3,
these quintile brackets are based on pre-closure mathematics performance. For column 2 the within quintile effects of closure on closure and phaseout students is based
on the pre-closure distribution of ELA test scores.
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