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ABSTRACT

 

This thesis examines the relationship between the reported share of students eligible for 

free or reduced-price lunch at the school district level and the share of Latinx students while 

controlling for the share of school-aged children in poverty. School-level free or reduced-price 

lunch eligibility (FRPLE) counts are often used as a proxy for poverty or socioeconomic 

disadvantage and used by many states and school districts to allocate additional funding to 

individual schools that may serve more socioeconomically disadvantaged students. However, the 

implementation of the Community Eligibility Provision (CEP) in 2010 has further complicated 

the use of FRPLE counts to allocate funding to individual schools. CEP allows high-poverty 

schools or school districts the ability to enroll their entire student body in a subsidized meal 

program if at least 40 percent of their students are enrolled in another public benefit program like 

the Supplemental Nutrition Assistance Program (SNAP). Latinx families and students are often 

under-enrolled in public benefit programs such as SNAP. Thus, the expansion of CEP may 

systematically exclude eligible Latinx students from FRPLE counts because they may not be 

enrolled in SNAP. The coefficient I estimate for each 0.01 (1.0 percentage point) increase in the 

share of school-aged children in poverty and the associated percentage point increase in FRPLE 

in school districts with a large share of Latinx students, is roughly 62.3 percent less than the 

estimated coefficient for school districts with a large share of white students.  
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1. INTRODUCTION 

 

Free or reduced-price lunch eligibility (FRPLE)a counts are often used as a proxy for 

poverty and socioeconomic disadvantageb (Snyder and Musu-Gillette, 2015; Skinner and 

Aussenberg, 2016). Allocation of federal Title I funds under the Elementary and Secondary 

Education Act (ESEA) in addition to other federal and state-level funds can depend on FRPLE 

counts at the school, school district, or state level (Skinner and Aussenberg, 2016; Dynarski and 

Kainz, 2015). Thirty-five states, including the District of Columbia, use FRPLE in some manner 

to allocate additional school-level funding (FRAC, 2019c).  

Targeted funding to individual schools serving large numbers of disadvantaged students 

often relies on FRPLE (FRAC, 2019a; FRAC, 2019b; Skinner and Aussenberg, 2016). A 

fundamental problem with FRPLE as a proxy for poverty and disadvantage is that individual 

schools report FRPLE counts. The accuracy of FRPLE counts is contingent on the ability of 

individual schools to collect subsidized meal applications (SMAs) from all eligible students and 

accurately report the exact number of students eligible for free or reduced-price lunch. FRPLE, 

through the completion of SMAs, is based on income (FRAC, 2021a). Household income 

reported by families is usually self-reported (Domina et al., 2018; USDA, 2017). The accuracy of 

FRPLE counts is contingent on the ability of individual schools to collect SMAs, individual 

schools accurately reporting the exact number of eligible students, and households accurately 

 
a The term Free or reduced-price lunch eligibility (FRPLE) refers to the US Department of 

Agriculture (USDA) school meal programs offered through the National School Lunch and 

School Breakfast Programs (NLSP). Thus, the term free or reduced-price lunch and FRPLE refer 

to all subsidized meals offered through the NSLP. 
b I refer to socioeconomic disadvantage as disadvantage from this point on. 
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reporting their income. Thus, the reported FRPLE counts are unlikely to equal the unobserved 

true FRPLE counts. The true FRPLE counts are only possible under perfect identification of 

students by schools, perfect reporting of eligible students by schools, and perfect reporting of 

income by households.  

Another blow to the accuracy of FRPLE counts may have come with the Healthy 

Hunger-Free Kids Act (HHFKA) passed in 2010 (Chingos, 2016). The HHFKA introduced the 

Community Eligibility Provision (CEP). CEP allows eligible schools and school districts to offer 

all enrolled students free meals (Skinner and Aussenberg, 2016). CEP made it easier and more 

common for districts to offer free meals to all enrolled students (FRAC, 2020b; FRAC, 2019b). 

Students automatically qualify for subsidized meals if they live in a household receiving at least 

one of the specified means-tested public benefits programs. States most commonly use the 

Supplemental Nutrition Assistance Program (SNAP) (Gordon and Ruffini, 2019; Skinner and 

Aussenberg, 2016). Schools or districts participating in CEP may have stopped or reduced the 

collection of SMAs. Thus, CEP could change FRPLE counts and possibly alter school-level 

funding allocations and Title I eligibility (Skinner and Aussenberg, 2016).  

Under CEP, automatic enrollment, or direct certification, requires that children be in a 

household enrolled in the specified public benefit program used by the state or school district 

(USDA, 2017). If schools, school districts, or states exclusively enrolled students for free or 

reduced-price lunch through direct certification, income-eligible students ineligible for the public 

benefit program used by the state would not appear in the FRPLE counts. Thus, FRPLE counts 

may not represent all eligible students.  
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  Non-citizen households without a green card are ineligible for most public benefit 

programs, including SNAP (Hanson et al., 2014; USDA, 2013b). However, children from non-

citizen households without a green card would be eligible for free or reduced-price lunch if they 

meet the household income requirement (USDA, 2017). While the data do not permit the 

identification of non-citizen households, Latinx households are often under-enrolled in public 

benefit programs they likely qualify for (Haley et al., 2020; Pino, 2019). I use the share of 

enrolled Latinxc students at the school district level as a proxy for public benefit program 

eligibility. 

I contribute to the body of literature on FRPLE by evaluating the relationship between the 

share of students eligible for free or reduced-price lunch at the district level and the share of 

enrolled Latinx students while locally controlling for the share of school-aged children below the 

federal poverty line. Links between school area poverty as a measure of student disadvantage 

have been identified in previous studies and offer an alternative measurement of disadvantage 

(Greenberg et al., 2019; Geverdt, 2018; Nicholson et al., 2015; National Forum on Education 

Statistics, 2015). Thus, I use the interaction of Latinx students and the share of school-aged 

children in poverty as a proxy for disadvantaged Latinx students that would appear in the true 

FRPLE counts. 

 

 

 

 

 

 
c  I use the term Latinx instead of Hispanic. Latinx students in my data are classified as Hispanic 

by the National Center for Education Statistics (NCES) within the Common Core of Data (CCD) 

Public Elementary/Secondary School Universe (PSU) Survey.  
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2. BACKGROUND 

 

2.1. Flaws with Free or Reduced-Price Lunch Eligibility  

The reported FRPLE counts do not reflect the true FRPLE counts. The true FRPLE 

counts do not capture all aspects of socioeconomic disadvantage. Thus, the use of reported 

FRPLE counts for allocating additional school-level funding for schools serving a large 

percentage of disadvantaged students is imperfect. FRPLE does not always reflect income. 

However, if FRPLE counts accurately reflected household income, they would still be a flawed 

proxy for disadvantage because household income alone fails to capture all aspects of student 

disadvantage (Domina et al., 2018; National Forum on Education Statistics, 2015; Harwell and 

LeBeau, 2010).  

Students eligible for free lunch based on household income must be in a household with 

income at or below 130 percent of the federal poverty line (FRAC, 2020b; FRAC, 2019b). 

Children eligible for reduced-price lunch based on household income must be in a household 

with income between 130 to 185 percent of the federal poverty line (FRAC, 2020b; FRAC, 

2019b). Foster, migrant, homeless, or runaway youth and households participating in SNAP, 

TANF, the Food Distribution Program on Indian Reservations (FDPIR), or Head Start are 

eligible to be directly certified for free or reduced-price lunch (FRAC, 2020b; FRAC, 2019b; 

USDA, 2013a).d Students from households at or below 185 percent of the federal poverty line 

not enrolled in SNAP or an alternate public benefit program allowing for direct certification will 

 
d Households eligible for unemployment or the Special Supplemental Nutrition Program for 

Women, Infants, and Children (WIC) may also be eligible for free or reduced-price meals 

(USDA, 2021). 
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not appear in FRPLE counts if they have not completed an SMA provided to them by their 

school (USDA, 2017).  

At a minimum, FRPLE counts depend on direct certification counts, public benefit 

enrollment, reported household income, and SMAs. For example, there is likely a relationship 

between school or school district effort in ensuring the identification and accurate completion of 

SMAs and FRPLE counts (Chingos, 2016). However, the data do not permit for the control of 

school district efforts dedicated to SMAs. School and school district level factors such as the 

stigma surrounding free or reduced-price lunch are also related to FRPLE counts. The stigma of 

being from a low-income family seems to be associated with free or reduced-price lunches, and a 

subsequent reduction in meal take up (Gordon and Ruffini, 2019; Greenberg et al., 2019; Leos-

Urbel, 2013; Mirtcheva and Powell, 2009; Ralston et al., 2008; Glantz et al., 1994). Glantz et al. 

(1994) found that 20 percent of households with children eligible to receive free or reduced-price 

lunch did not enroll because of the associated stigma. Schools or school districts with high levels 

of meal-associated stigma or a culture of not encouraging students to complete SMAs could be 

reporting FRPLE counts lower than the true FRPLE counts.  

FRPLE counts reflect household income or program enrollment at one point in time. 

Suppose a student is eligible for free or reduced-price lunch based on their household income, 

and the students’ parents or guardians lose their jobs shortly after the student returns their SMA. 

In that case, FRPLE is unlikely to reflect the new level of disadvantage (Michelmore and 

Dynarski, 2017). Furthermore, households where parents or guardians are frequently 

unemployed or engaged in seasonal work, could result in a volatile household income level 

which FRPLE would not capture. Michelmore and Dynarski (2017) examined the relationship 
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between multiple years of FRPLE on standardized eighth-grade math test scores. They found that 

children who have been FRPLE since kindergarten score 0.94 standard deviations below children 

who have never been eligible for subsidized meals.  

Direct certification is designed to ensure that students facing distinct forms of 

disadvantagee or enrolled in public benefit programs such as SNAP or Temporary Assistance for 

Needy Families (TANF) are guaranteed free or reduced-price lunch (USDA, 2017). Students 

eligible for free or reduced-price lunch but not through direct certification are eligible based on 

household income. As a measure of disadvantage, income alone fails to provide information on 

parental education, neighborhood resources, residential stability, wealth, and other characteristics 

associated with educational outcomes, experiences, and disadvantage (Cookson Jr, 2020; 

Domina et al., 2018; Chingos, 2016; Harwell and LeBeau, 2010; Hauser, 1994).  

2.2. Under-Enrollment in Public Benefit Programs 

School districts are not allowed to require that applicants for free or reduced-price lunch 

provide any information regarding their citizenship status (USDA, 2017).f Immigrants receiving 

free or reduced-price lunch do not become a public charge and therefore cannot be deported, 

denied entry, or denied permanent status due to their receipt of subsidized meals (USDA, 2019; 

USDA, 2017). Children from households that have immigrated, regardless of citizenship, to the 

United States are eligible for free or reduced-price lunch. Families that immigrated to the United 

 
e Distinct forms of disadvantage refer to students that are classified as being a foster, migrant, 

homeless, or runaway youth. 
f Federal Child Nutrition Programs (CNP) are not subject to Title IV of the Personal 

Responsibility and Work Opportunity Reconciliation Act (PRWORA) of 1996. Title IV of 

PRWORA restricts access to some welfare programs based on an individual's citizenship status. 
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States without documentation are virtually ineligible to receive SNAP benefits. Thus, non-citizen 

students from families without a green card that are income-eligible to receive free or reduced-

price lunch would not be counted through direct certification.  

Regardless of citizenship status, evidence may indicate that Latinx families eligible for 

public benefit programs like SNAP enroll at lower levels than non-Latinx families (Haley et al., 

2020; Pino, 2020; Hanson et al., 2014; Perreira et al., 2012). In 2010, only 56 percent of Latinx 

families eligible for SNAP received the public benefit (Pino, 2020). A lack of enrollment among 

eligible Latinx families could be due to administrative barriers or strong anti-immigrant 

sentiment (Fortuny and Pedroza, 2014). Watson (2014) found that stricter immigration 

enforcement from 1995 to 1999 caused a 4.4 percentage point decline in immigrant Medicaid 

participation. In 2019, 20.4 percent of adults in immigrant families indicated that they or a family 

member avoided public benefits due to fears surrounding their green card status (Haley et al., 

2020). Fears surrounding green card status were even more pronounced among low-income 

immigrant families, with 31.5 percent avoiding public benefits due to green card fears (Haley et 

al., 2020).  

To my knowledge, there is no evaluation of whether Latinx or immigrant families are 

avoiding free or reduced-price lunch and choosing not complete SMAs due to fears over their 

green card status. The under-enrollment in SNAP among Latinx and immigrant families would 

likely result in direct certification counts excluding income-eligible Latinx students at greater 

levels than some of their peers. If some districts are exclusively enrolling children in free or 

reduced-price lunch through direct certification, income-eligible Latinx and immigrant students 

could be heavily underrepresented in FRPLE counts.  
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2.3. The Community Eligibility Provision 

In 2010, Congress implemented CEP through the Healthy, Hunger-Free Kids Act 

(HHFKA) and is currently the largest federal program to provide schoolwide free meals (Gordon 

and Ruffini, 2019). CEP's goal was to reduce paperwork and expand access to subsidized school 

meals (Greenberg et al., 2019). CEP is intended to allow schools and districts serving a large 

percentage of high-poverty students the ability to serve breakfast and lunch for free and without 

collecting SMAs (USDA, 2019). Schools that adopt CEP are reimbursed based on the share of 

students automatically enrolled through direct certification due to their participation in a means-

tested public benefits program like SNAP (USDA, 2019). Schools within a district or an entire 

district with at least 40 percent of their students identified as qualifying for free or reduced-price 

lunch based on their enrollment in another public benefit program can participate in CEP 

(USDA, 2015). Schools that do not meet the 40 percent identified student percentage (ISP) 

threshold but are within participating districts that meet the ISP requirement are still eligible to 

participate (Gordon and Ruffini, 2019). CEP was rolled out gradually in select states starting in 

2010 but has been available nationwide since 2014 (USDA, 2015).  

CEP has been steadily increasing since 2014, and in 2017-18, 28,614 schools in 4,698 

school districts participated in CEP (Greenberg et al., 2019; USDA, 2017). As of 2019, 30,667 

schools participate, 5,133 districts have at least one school participating, and 69 percent of all 

eligible schools participate in CEP, with 14.9 million children attending a school that offers free 

lunch through CEP (FRAC, 2019b). CEP is the new normal, and more schools and districts are 

likely to adopt the provision. The expansion of CEP could change the students represented in 

FRPLE counts. If groups of students and families are systematically excluded from public 



 

9 

 

benefit programs but are income-eligible to receive free or reduced-price lunch, they would not 

appear in CEP direct certification counts. If schools and districts that have adopted CEP 

significantly decrease their collection of SMAs, then FRPLE counts may significantly 

underrepresent income-eligible students from households not enrolled in public benefit programs 

like SNAP.  

Although CEP expansion has been associated with increases in academic achievement, 

positive long-term health outcomes (Ruffini, 2018), and decreases in-school suspensions 

(Gordon and Ruffini, 2019), inaccurate FRPLE counts alter who is represented and what FRPLE 

represents as a proxy for poverty or disadvantage. Latinx students, immigrants, and English 

language learners are often captured at lower rates in CEP direct certification counts (Greenberg 

et al., 2019) due to an under-enrollment in public benefit programs (Pino, 2020; Hanson et al., 

2014). 

School incentives may also explain differences in CEP direct certification counts and 

FRPLE counts. CEP participating schools might be less incentivized to report accurate FRPLE 

counts or collect SMAs once they cross the 40 percent ISP threshold. Reporting indicates that 

some schools participating in CEP choose to report 100 percent FRPLE eligibility once they 

cross the 40 percent ISP direct certification threshold (Greenberg et al., 2009). The meaning of 

FRPLE counts would be forever changed if the widespread adoption of CEP came at the cost of 

accurately representing students and families systematically excluded from public benefit 

programs and schools reporting their FRPLE counts in earnest. Thus, reported FRPLE counts as 

a measure of poverty or disadvantage would not be accurate. Inaccurate FRPLE counts could 
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affect Title I status, school-level funding, and the ability of researchers to conduct school-level 

studies on the effects of poverty or disadvantage.  

3. LITERATURE REVIEW  

 

FRPLE as a proxy for poverty or student disadvantage seems to be accepted as acceptable 

(Kodel and Parsons, 2021; Domina et al., 2018) while also statistically noisy and imperfect 

(Kodel and Parsons, 2021; Michelmore and Dynarski, 2017; Harwell and LeBeau, 2010). 

However, the use of FRPLE to allocate funding to individual schools is driven by necessity. 

There are very few available and standardized measures of poverty or disadvantage available at 

the individual school level (Greenberg, 2019; Greenberg et al., 2019; Domina et al., 2018). As 

more schools and districts begin to adopt CEP, some researchers (Greenberg et al., 2019; 

Greenberg, 2018; Chingos, 2016) worry that FRPLE counts will become an even less acceptable 

measure of poverty or disadvantage. CEP is not going anywhere. Researchers and policymakers 

must understand how accurately FRPLE counts are in capturing disadvantage and to what degree 

the adoption of CEP may have eroded the usefulness of FRPLE as a proxy for poverty or 

disadvantage.  

Previous studies seem to support the use of FRPLE as an imperfect but relatively 

reasonable proxy for disadvantage. Domina et al. (2018) examined the relationship between 

FRPLE and different measurements of socioeconomic disadvantage. The study linked Internal 

Revenue Service (IRS) income tax data at the household level for all eighth-graders in one 

California public school district and one Oregon public school district. The study looked to 

explain the residual in achievement for eighth-grade English language arts (ELA) exam scores. 

After controls for covariates such as race, nativity, and language, the study concluded that 
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FRPLE had significant predictive power related to ELA exam scores. Cruse and Powers (2006) 

used FRPLE data to identify whether FRPLE counts are a good predictor of school area poverty. 

School area poverty data are from the Small Area Income and Poverty Estimates (SAIPE). 

Although there was a positive relationship between FRPLE and school area poverty estimates 

from SAIPE, their findings were sufficiently noisy to conclude that their study could not use 

FRPLE to predict school district poverty accurately.  

Nicholson et al. (2010) evaluated the use of FRPLE as a measure of socioeconomic 

status. Socioeconomic status was a measurement constructed through a series of community-

based metrics. The goal was to discern whether FRPLE is a meaningful proxy for socioeconomic 

status.g Data are from a nationally representative sample of public high schools in 2010. The 

study found that the percentage of students eligible for free or reduced-price lunch was related to 

the identified community-based measurements for socioeconomic status. 

To my knowledge, the most recent study assessing the accuracy of FRPLE in the wake of 

CEP is by Kodel and Parsons (2021). The authors use administrative microdata from Missouri to 

assess whether the adoption of CEP has eroded the ability of FRPLE to capture student 

disadvantage. The authors find that the adoption of CEP has had virtually no effect on students at 

the individual level, with “modest” levels of eligible students no longer being represented in 

FRPLE counts after CEP. However, there is a “meaningful” relationship at the school level that 

distorts the pre-CEP value of FRPLE. Suppose schools are above the 40 percent threshold for 

 
g Community socioeconomic status (SES) includes household median income, the percent of 

families below the poverty line, the percent of families with children younger than 18 in poverty, 

and the percent of all households in the identified census block, used to construct the SES metric, 

below the poverty line. 
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direct certification. In that case, the authors estimate that in the absence of CEP, the school 

would have roughly 79 percent of their students as the share of students represented by FRPLE 

counts. 

4. CONCEPTUAL FRAMEWORK 

 

Based on the previous studies mentioned in the literature review and background 

sections, I hypothesized that the relationship between students in poverty and students eligible 

for free or reduced-price lunch would be smaller in districts with a larger share of Latinx 

students. Thus, if my hypothesis is correct, the larger the percentage of Latinx students at the 

district level, the less accurate reported FRPLE counts would be relative to the true FRPLE 

counts.  

More schools and school districts adopt CEP every year (FRAC, 2020b; FRAC, 2019b). 

Schools and school districts that adopt CEP can offer free meals to all of their students as long as 

40 percent of the participating school or school district's students are enrolled through direct 

certification (FRAC, 2019b). Enrollment for free or reduced-price lunch through direct 

certification requires that students are from a household already enrolled in a public benefit 

program, like SNAP (USDA, 2017). Latinx students and families tend to be under-enrolled in 

public benefit programs even when they qualify for them (Haley et al., 2020; Pino, 2020; Hanson 

et al., 2014; Perreira et al., 2012).  

Thus, a way to identify whether FRPLE counts represent all eligible students is to 

estimate the relationship of disadvantaged Latinx students to FRPLE counts. If Latinx students 

are underrepresented in FRPLE counts due to CEP, school districts with a large share of Latinx 
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students would have a lower percentage of students represented in FRPLE counts than similarly 

disadvantaged school districts with a large share of white students.  

5. DATA 

 

I present summary statistics for the key variables used in my primary analysis in Table 1. 

Data for FRPLE and direct certification counts at the school level for 2017 – 18, 2015 – 16, and 

2014-15 are from the Lunch Program Eligibility file within the Common Core of Data (CCD) 

Public Elementary/Secondary School Universe (PSU) Survey data. All individual schools are 

collapsed by their district identification number so that each observation represents an individual 

school district. Total student counts, Latinx student counts, and white student counts are from the 

2017-18, 2015 – 16, and 2014-15 Membership file from the PSU.  

Student counts by race/ethnicity are from the Membership file and not from the Lunch 

Program Eligibility file because race/ethnicity counts are not available within the Lunch Program 

Eligibility file. The data for my primary analysis are from 2017 – 18. I use CCD PSU data from 

2015 – 16 and 2014 – 15 predominately to impute FRPLE shares for districts from states no 

longer reporting FRPLE. I remove all districts from the United States Territories and districts 

with missing values for the number of students qualifying for free or reduced-price lunch, the 

number of Latinx students, or the number of students in poverty from my primary sample. I also 

remove school districts reporting zero percent of students eligible for free or reduced-price lunch. 

I recode school districts reporting over 100 percent of their students qualifying for free or 

reduced-price lunch to 100 percent.  
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Table 1: Summary Statistics for Key Variables 

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

Variables N Mean Stdv Min Max 

      

Direct cert. count 12,710.00 386.52 3,360.63 0.00 181,087.00 

Direct cert. share 12,709.00 0.08 0.17 0.00 0.99 

FRPLE count 12,710.00 1,803.95 8,188.92 0.00 502,385.00 

FRPLE share 12,710.00 0.48 0.23 .0004897 1.00 

Poverty count 12,710.00 677.36 2,951.95 0.00 167,859.00 

Poverty share 12,710.00 0.17 0.09 0.00 0.87 

Latinx count 12,710.00 978.16 6,396.54 0.00 459,474.00 

White count 12,710.00 1,798.72 3,835.54 0.00 80,774.00 

Total count 12,710.00 3,681.12 12,432.41 0.00 618,864.00 

Latinx share 12,709.00 0.15 0.21 0.00 1.00 

White share  12,709.00 0.69 0.27 0.00 1.00 

      

Notes: The statistics presented are all for the school district sample used in all primary analyses. All 

districts from United States (U.S.) Territories were removed. Districts with missing values for the 

number of students qualifying for free or reduced-price lunch, the number of Latinx students, or the 

number of students in poverty were removed from the sample. School districts reporting over 100 

percent of their students qualifying for free or reduced-price lunch were imputed to 100 percent. 

Districts reporting zero students eligible for free or reduced-price lunch were removed from the sample. 

States not reporting free or reduced-price lunch counts for 2017 - 18 were imputed using the last year 

the state reported free or reduced-price lunch counts. States imputed using free or reduced-price lunch 

counts from 2015 - 16 are: The District of Columbia, Delaware, Tennessee, and West Virginia. 

Massachusetts imputations are from 2014 - 15.   

Sources: Data for free or reduced-price lunch eligibility, and demographic counts are from the National 

Center for Education Statistics (NCES) Common Core of Data (CCD) Public Elementary/Secondary 

School Universe (PSU) Survey. School district level poverty estimates are from the U.S. Census 

Bureau's Small Area Income and Poverty Estimates (SAIPE) Program. 

 

Data for the share of school-aged children in poverty are from the 2017 Small Area Income and 

Poverty Estimates (SAIPE) program. SAIPE data are from administrative tax return data, SNAP, 

the decennial census, the postcensal population estimates, and the American Community Survey 

(ACS) (U.S. Census Bureau, 2020a; U.S. Census Bureau, 2020b). SAIPE data, particularly for 

school districts, use the ACS 5-year poverty estimate, IRS tax data, and “the most recent up-to-

date” school boundaries from the Census Bureau’s School District Review Program (SDRP) 

(U.S. Census Bureau, 2020a; U.S. Census Bureau, 2020b). 
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 School districts from SAIPE were identified in the 2017 school district mapping survey 

(U.S. Census Bureau, 2020a; U.S. Census Bureau, 2020b). The 2017 school district mapping 

survey began on January 1, 2018 and used school district boundaries for the 2017 – 18 school 

year (U.S. Census Bureau, 2020a; U.S. Census Bureau, 2020b). SAIPE constructs an estimate for 

the number of school-aged children in poverty at the school district level based on county-level 

poverty estimates (U.S. Census Bureau, 2020a; U.S. Census Bureau, 2020b). The within-county 

poverty estimates are estimated with the combination of poverty shares from the long-form 

sample data from previous years and the current poverty shares from federal individual income 

tax returns (U.S. Census Bureau, 2020a; U.S. Census Bureau, 2020b). The veracity of SAIPE 

poverty estimates at the school district level is contingent on the degree to which county-level 

tax returns can be assigned to specific school districts within each county (U.S. Census Bureau, 

2020a; U.S. Census Bureau, 2020b). SAIPE data are noisy and can be less representative for 

smaller, more rural school districts with smaller total populations (U.S. Census Bureau, 2020a; 

U.S. Census Bureau, 2020b).  

 SAIPE provides poverty estimates for all school districts in the Census Bureau's 

Topologically Integrated Geographic Encoding and Referencing (TIGER) program, which is 

updated through the School District Review Program (SDRP) (U.S. Census Bureau, 2020a; U.S. 

Census Bureau, 2020b). There are a total of 12,710 school districts in the sample I use in my 

primary analysis. Approximately 96.1 percent of all districts in SAIPE were successfully merged 

with data from the CCD PSU.  

 A central part of my analysis depends on the percentile or percent cutoff I use to define 

districts with a large share of Latinx or white students. For example, a school district defined at 
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the 95th percentile cutoff for Latinx has a share of Latinx students within the 95th percentile of all 

school districts in my sample. A school district with a large share of Latinx students defined at 

the 95 percent cutoff has a student body that is more than 95 percent Latinx. Table 2 presents 

descriptive statistics for the distribution of school districts according to percentile and percent 

cutoffs. Column (2) in Table 2 presents the percentage of students at the district level that 

corresponds to the percentile cutoff. Appendix Figure 1 and Appendix Figure 2 visually presents 

the distribution of the share of students eligible for free or reduced-price lunch and the share of 

school-aged children in poverty. 

Table 2: Distribution of School Districts by Percentile and Percent Cutoffs 

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

Percentile (P) cutoffs Percentage (%) Percent (%) cutoffs N 

Panel A: Cutoffs for Distribution of Latinx Share 

10th percentile  1.1 10 percent 4,811 

20th percentile 2.1 20 percent 2,935 

30th percentile 3.1 30 percent 2,063 

40th percentile 4.4 40 percent 1,511 

50th percentile 6.3 50 percent 1,106 

60th percentile 9.1 60 percent 784 

70th percentile 14.0 70 percent 540 

75th percentile 18.1 75 percent 443 

80th percentile 23.8 80 percent 360 

85th percentile 32.4 85 percent  277 

90th percentile 45.7 90 percent 189 

95th percentile 65.5 95 percent 98 

99th percentile 93.5 99 percent 25 

Panel B: Cutoffs for Distribution of White Share 

10th percentile  23.4 10 percent 12,010 

20th percentile 45.4 20 percent 11,590 

30th percentile 60.1 30 percent 11,140 

40th percentile 71.0 40 percent 10,558 

50th percentile 79.6 50 percent 9,795 

60th percentile 85.8 60 percent 8,909 

70th percentile 89.9 70 percent 7,756 

75th percentile 91.5 75 percent 7,096 

80th percentile 92.8 80 percent 6,279 

85th percentile 94.1 85 percent 5,305 

90th percentile 95.3 90 percent 3,771 

95th percentile 96.7 95 percent  1,416 
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99th percentile 98.8 99 percent 104 

    

Notes: The statistics presented are all for the school district sample used in all primary analyses. All 

districts from United States (U.S.) Territories were removed. Districts with missing values for the 

number of students qualifying for free or reduced-price lunch, the number of Latinx students, or the 

number of students in poverty were removed from the sample. School districts reporting over 100 

percent of their students qualifying for free or reduced-price lunch were imputed to 100 percent. 

Districts reporting zero students eligible for free or reduced-price lunch were removed from the sample. 

States not reporting free or reduced-price lunch counts for 2017 - 18 were imputed using the last year 

the state reported free or reduced-price lunch counts. States imputed using free or reduced-price lunch 

counts from 2015 - 16 are: The District of Columbia, Delaware, Tennessee, and West Virginia. 

Massachusetts imputations are from 2014 - 15.   

Sources: Data for free or reduced-price lunch eligibility, and demographic counts are from the National 

Center for Education Statistics (NCES) Common Core of Data (CCD) Public Elementary/Secondary 

School Universe (PSU) Survey. School district level poverty estimates are from the U.S. Census 

Bureau's Small Area Income and Poverty Estimates (SAIPE) Program. 

 

Table 3 presents a comprehensive descriptive statistics table broken down by percentile 

and percent cutoffs according to the share of Latinx or white students. Column (1) and column 

(2) present the mean of the share of school-aged children in poverty and the standard deviation, 

respectively. Column (3) and column (4) present the mean of the share of students eligible for 

free or reduced-price lunch and the standard deviation, respectively. Column (4) and column (5) 

present the mean of the share of students eligible for free or reduced-price lunch through direct 

certification and the standard deviation, respectively. 
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Table 3: Descriptive Statistics by Percentile and Percent Cutoffs 

Panel A: Percentile Cutoffs for Districts 

 Poverty share FRPLE share Direct cert. share 

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

Percentile (P) cutoffs Mean Stdv Mean Stdv Mean Stdv 

Panel A1: Percentile Cutoffs for Distribution of Latinx Share 

10th percentile  0.162 0.091 0.479 0.232 0.078 0.161 

20th percentile 0.162 0.091 0.481 0.234 0.077 0.160 

30th percentile 0.162 0.091 0.487 0.235 0.075 0.159 

40th percentile 0.164 0.091 0.496 0.234 0.072 0.157 

50th percentile 0.169 0.091 0.515 0.230 0.068 0.153 

60th percentile 0.177 0.091 0.540 0.223 0.062 0.148 

70th percentile 0.187 0.091 0.575 0.211 0.057 0.145 

75th percentile 0.193 0.091 0.599 0.204 0.055 0.145 

80th percentile 0.200 0.091 0.629 0.193 0.051 0.139 

85th percentile 0.212 0.091 0.667 0.179 0.047 0.138 

90th percentile 0.228 0.091 0.713 0.161 0.043 0.135 

95th percentile 0.262 0.091 0.790 0.131 0.042 0.137 

99th percentile 0.333 0.093 0.873 0.085 0.026 0.118 

Panel A2: Percentile Cutoffs for Distribution of White Share 

10th percentile  0.154 0.084 0.449 0.212 0.079 0.157 

20th percentile 0.148 0.080 0.427 0.201 0.074 0.148 

30th percentile 0.143 0.078 0.410 0.192 0.069 0.139 

40th percentile 0.141 0.077 0.401 0.187 0.065 0.134 

50th percentile 0.141 0.076 0.401 0.183 0.065 0.135 

60th percentile 0.143 0.076 0.405 0.180 0.066 0.137 

70th percentile 0.148 0.077 0.414 0.178 0.073 0.144 

75th percentile 0.151 0.077 0.417 0.177 0.078 0.150 

80th percentile 0.155 0.078 0.424 0.176 0.081 0.152 

85th percentile 0.162 0.079 0.437 0.174 0.087 0.159 

90th percentile 0.169 0.082 0.450 0.177 0.097 0.170 

95th percentile 0.182 0.091 0.473 0.188 0.113 0.183 

99th percentile 0.184 0.100 0.486 0.222 0.130 0.190 

Panel B: Percent Cutoffs for Districts 

 Poverty share FRPLE share Direct cert. share 

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

Percent (%) cutoffs Mean Stdv Mean Stdv Mean Stdv 

Panel B1: Percent Cutoffs for Distribution of Latinx Share 

10 percent 0.179 0.091 0.546 0.221 0.061 0.148 

20 percent 0.195 0.091 0.608 0.200 0.053 0.142 

30 percent 0.208 0.091 0.656 0.185 0.048 0.137 

40 percent 0.222 0.092 0.694 0.169 0.045 0.137 

50 percent 0.235 0.093 0.732 0.153 0.045 0.138 

60 percent 0.251 0.092 0.770 0.139 0.043 0.138 

70 percent 0.270 0.092 0.804 0.126 0.042 0.138 

75 percent 0.280 0.094 0.817 0.124 0.037 0.135 

80 percent 0.289 0.095 0.829 0.122 0.032 0.125 
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Notes: The statistics presented are all for the school district sample used in all primary analyses. All 

districts from United States (U.S.) Territories were removed. Districts with missing values for the 

number of students qualifying for free or reduced-price lunch, the number of Latinx students, or the 

number of students in poverty were removed from the sample. School districts reporting over 100 

percent of their students qualifying for free or reduced-price lunch were imputed to 100 percent. 

Districts reporting zero students eligible for free or reduced-price lunch were removed from the sample. 

States not reporting free or reduced-price lunch counts for 2017 - 18 were imputed using the last year 

the state reported free or reduced-price lunch counts. States imputed using free or reduced-price lunch 

counts from 2015 - 16 are: The District of Columbia, Delaware, Tennessee, and West Virginia. 

Massachusetts imputations are from 2014 - 15.   

Sources: Data for free or reduced-price lunch eligibility, and demographic counts are from the National 

Center for Education Statistics (NCES) Common Core of Data (CCD) Public Elementary/Secondary 

School Universe (PSU) Survey. School district level poverty estimates are from the U.S. Census 

Bureau's Small Area Income and Poverty Estimates (SAIPE) Program. 

 

6. METHODS 

 

I use multiple ordinary least squares (OLS) regression estimates to identify the 

relationship between school districts with a large share of Latinx students on FRPLE while 

controlling for the share of Latinx students and the share of school-aged children in poverty. My 

primary specification is a state-level fixed-effects model. I use several other regression models to 

estimate coefficients as comparisons and for robustness checks. 

85 percent 0.300 0.091 0.843 0.118 0.036 0.135 

90 percent 0.315 0.092 0.853 0.112 0.025 0.113 

95 percent 0.345 0.092 0.876 0.085 0.019 0.106 

99 percent 0.363 0.101 0.906 0.059 0.000 0.000 

Panel B2: Percent Cutoffs for Distribution of White Share 

10 percent 0.158 0.086 0.462 0.219 0.081 0.161 

20 percent 0.155 0.084 0.452 0.214 0.080 0.157 

30 percent 0.153 0.083 0.444 0.210 0.078 0.154 

40 percent 0.150 0.081 0.433 0.204 0.076 0.151 

50 percent 0.146 0.079 0.421 0.198 0.072 0.144 

60 percent 0.143 0.078 0.410 0.192 0.069 0.139 

70 percent 0.141 0.077 0.402 0.187 0.065 0.134 

75 percent 0.141 0.076 0.401 0.185 0.064 0.134 

80 percent 0.141 0.076 0.401 0.183 0.065 0.135 

85 percent 0.143 0.076 0.405 0.181 0.066 0.137 

90 percent 0.148 0.077 0.414 0.178 0.073 0.144 

95 percent 0.167 0.081 0.446 0.176 0.094 0.166 

99 percent 0.180 0.100 0.469 0.217 0.123 0.185 
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The most important variable in my analysis is the interaction term for the share of school-

aged children in poverty and an indicator variable equal to one for school districts defined as 

having a large share of Latinx students. The share of school-aged children in poverty is used as 

another proxy for disadvantage. Thus, the interaction is the estimated level of disadvantaged 

students at the district level.  

6.1. Methods Used for Primary Analysis  

My primary model and specification is a state-level fixed-effects model estimated in 

Equation [1]. The dependent variable is 𝑓𝑟𝑝𝑙𝑒𝑑,𝑡 which is the share of students for district 𝑑 in 

year 𝑡, where 𝑡 equals 2017 – 18, that are reported as being eligible for free or reduced-price 

lunch. The share of school-aged children in poverty for district 𝑑 in year 𝑡 is 𝑝𝑜𝑣𝑠ℎ𝑎𝑟𝑒𝑑,𝑡. The 

variable 𝐿𝑎𝑡𝑖𝑛𝑥𝑑,𝑡 for district 𝑑 in year 𝑡 represents the share of Latinx students. ℎ𝑖𝑔ℎ𝐿𝑎𝑡𝑖𝑛𝑥𝑑,𝑡 

for district 𝑑 in year, 𝑡 is an indicator variable equal to one for school districts with a large share 

of Latinx students. The default cutoff for a school district with a large share of Latinx students is 

the 95th percentile. (ℎ𝑖𝑔ℎ𝐿𝑎𝑡𝑖𝑛𝑥𝑑,𝑡 ∗ 𝑝𝑜𝑣𝑠ℎ𝑎𝑟𝑒𝑑,𝑡) is an interaction term between the share of 

school-aged children in poverty for district 𝑑 in year 𝑡 and the indicator variable for 

ℎ𝑖𝑔ℎ𝐿𝑎𝑡𝑖𝑛𝑥𝑑,𝑡. I include state-level fixed effects, 𝛾𝑠𝑡 for state 𝑠𝑡 to account for any differences 

that may vary systematically by state. Equation [1] allows me to estimate the relationship 

between school districts with a large share of Latinx students and the share of students eligible 

for free or reduced-price lunch while controlling for the share of Latinx students and the share of 

school-aged children in poverty. 

𝑓𝑟𝑝𝑙𝑒𝑑,𝑡 = 𝛽0 + 𝛽1𝑝𝑜𝑣𝑠ℎ𝑎𝑟𝑒𝑑,𝑡 + 𝛽2𝐿𝑎𝑡𝑖𝑛𝑥𝑑,𝑡 + 𝛽3ℎ𝑖𝑔ℎ𝐿𝑎𝑡𝑖𝑛𝑥𝑑,𝑡

+ 𝛽4(ℎ𝑖𝑔ℎ𝐿𝑎𝑡𝑖𝑛𝑥𝑑,𝑡 ∗ 𝑝𝑜𝑣𝑠ℎ𝑎𝑟𝑒𝑑,𝑡) + 𝛾𝑠𝑡 + 휀𝑑,𝑡,𝑠𝑡         [1] 
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I estimate Equation [2] for my primary analysis to compare the relationship between 

disadvantaged school districts with a large share of Latinx students to disadvantaged school 

districts with a large share of white students. Equation [2] has the same functional form as 

Equation [1]. The variable 𝑤ℎ𝑖𝑡𝑒𝑑,𝑡 for district 𝑑 in year 𝑡 in Equation [2] represents the share of 

white students. ℎ𝑖𝑔ℎ𝑤ℎ𝑖𝑡𝑒𝑑,𝑡 for district 𝑑 in year 𝑡 is an indicator variable equal to one for 

school districts with a large share of white students. The default cutoff for a school district with a 

large share of white students is the 95th percentile. (ℎ𝑖𝑔ℎ𝑤ℎ𝑖𝑡𝑒𝑑,𝑡 ∗ 𝑝𝑜𝑣𝑠ℎ𝑎𝑟𝑒𝑑,𝑡) is an 

interaction term between the share of school-aged children in poverty for district 𝑑 in year 𝑡 and 

the indicator variable for ℎ𝑖𝑔ℎ𝑤ℎ𝑖𝑡𝑒𝑑,𝑡.  

𝑓𝑟𝑝𝑙𝑒𝑑,𝑡 = 𝛼0 + 𝛼1𝑝𝑜𝑣𝑠ℎ𝑎𝑟𝑒𝑑,𝑡 + 𝛼2𝑤ℎ𝑖𝑡𝑒𝑑,𝑡 + 𝛼3ℎ𝑖𝑔ℎ𝑤ℎ𝑖𝑡𝑒𝑑,𝑡

+ 𝛼4(ℎ𝑖𝑔ℎ𝑤ℎ𝑖𝑡𝑒𝑑,𝑡 ∗ 𝑝𝑜𝑣𝑠ℎ𝑎𝑟𝑒𝑑,𝑡) + 𝛾𝑠𝑡 + 휀𝑑,𝑡,𝑠𝑡           [2] 
 

The relationship between the share of school-aged children in poverty and the share of 

students eligible to receive free or reduced-price lunch is nonlinear. Due to the non-linearity, I 

use a cubic regression model to generate the average marginal effect (AME) at the mean for the 

relationship between the share of school-aged children in poverty and the share of students 

eligible for free or reduced-price lunch. The cubic model fits the data more closely than a linear, 

quadratic, or quartic model. While the cubic model most closely fits the data, I present estimates 

to the quartic polynomial for the share of school-aged children in poverty. I use the estimated 

AME from Equation [3] as another way to compare the estimates from Equation [1] and 

Equation [2].  

𝑓𝑟𝑝𝑙𝑒𝑑,𝑡 = 𝛿0 + ∑ 𝛿1𝑝𝑜𝑣𝑠ℎ𝑎𝑟𝑒𝑑,𝑡
𝑖

3

𝑖=1

+ 𝛾𝑠𝑡 + 휀𝑑,𝑡,𝑠𝑡        [3] 
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6.2. Methods Used for Robustness Checks, Sensitivity Analysis, and Heterogeneity 

The District of Columbia (DC), Delaware (DE), Massachusetts (MA), Tennessee (TN), 

and West Virginia (WV) do not report FRPLE counts at the state level and solely report direct 

certification counts in 2017-18 (NCES, 2020). DC, DE, TN, and WV last reported FRPLE 

counts at the state level in 2015 – 16. MA last reported FRPLE counts at the state level in 2014 – 

15. The NCES reports FRPLE percentages at the state level for 2017 – 18 with imputations for 

FRPLE from the last year each state reported FRPLE counts (NCES, 2020). The sample of 

school districts I use for my primary analysis includes the same imputations the NCES 

implemented and recodes for school districts reporting over 100 percent FRPLE. As a robustness 

check, I replicate the estimates from my primary specification without imputations and without 

recoding FRPLE over 100 percent. 

I conduct multiple sensitivity tests for the estimates in my primary specification. The 

default cutoff defining whether a school district has a large share of Latinx or white students is 

the 95th percentile for the distribution of Latinx students and white students, respectively. For the 

sensitivity tests, I change the defining cutoff for whether a school district has a large share of 

Latinx or white students. Percentile cutoffs are used in addition to percent cutoffs in case relative 

whiteness or non-whiteness plays a role. 

I test for heterogeneity across quantiles (𝜏) of the share of students eligible for free or 

reduced-price lunch. I estimate Equation [4] and Equation [5] for the quantile regressions I use 

to test for heterogeneity. Quantile regressions estimate the relationship from my primary 

specification but at each quantile (𝜏) of students eligible for free or reduced-price lunch.   
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𝑄𝜏(𝑓𝑟𝑝𝑙𝑒𝑑,𝑡) = 𝜓0(𝜏) + 𝜓1(𝜏)𝑝𝑜𝑣𝑠ℎ𝑎𝑟𝑒𝑑,𝑡 + 𝜓2(𝜏)𝐿𝑎𝑡𝑖𝑛𝑥𝑑,𝑡 + 𝜓3(𝜏)ℎ𝑖𝑔ℎ𝐿𝑎𝑡𝑖𝑛𝑥𝑑,𝑡

+ 𝜓4(𝜏)(ℎ𝑖𝑔ℎ𝐿𝑎𝑡𝑖𝑛𝑥𝑑,𝑡 ∗ 𝑝𝑜𝑣𝑠ℎ𝑎𝑟𝑒𝑑,𝑡) + 𝛾𝑠𝑡 + 휀𝑑,𝑡,𝑠𝑡        [4] 
 

𝑄𝜏(𝑓𝑟𝑝𝑙𝑒𝑑,𝑡) = 𝜙0(𝜏) + 𝜙1(𝜏)𝑝𝑜𝑣𝑠ℎ𝑎𝑟𝑒𝑑,𝑡 + 𝜙2(𝜏)𝑤ℎ𝑖𝑡𝑒𝑑,𝑡 + 𝜙3(𝜏)ℎ𝑖𝑔ℎ𝑤ℎ𝑖𝑡𝑒𝑑,𝑡

+ 𝜙4(𝜏)(ℎ𝑖𝑔ℎ𝑤ℎ𝑖𝑡𝑒𝑑,𝑡 ∗ 𝑝𝑜𝑣𝑠ℎ𝑎𝑟𝑒𝑑,𝑡) + 𝛾𝑠𝑡 + 휀𝑑,𝑡,𝑠𝑡        [5] 

 

I estimate Equation [6], Equation [7], Equation [8], and Equation [9] as robustness 

checks for my hypothesis and conceptual framework. Understanding why schools may be 

underreporting Latinx students in FRPLE counts is essential. However, the central question I 

hope to answer in this thesis is, are Latinx students underrepresented in FRPLE counts. Not, why 

are Latinx students underrepresented in FRPLE counts. Thus, I do not discuss Equation [6], 

Equation [7], Equation [8], and Equation [9] in my results section. Understanding why Latinx 

students may be underrepresented in FRPLE counts is important, and the estimated coefficients 

are presented in Appendix Table 4 and Appendix Table 5 to provide additional context and to 

motivate future research. 

Equation [6] estimates the relationship between school districts with a large share of 

Latinx students and the share of students eligible for free or reduced-price lunch through direct 

certification while controlling for the share of Latinx students and the share of school-aged 

children in poverty. Equation [7] estimates the relationship between school districts with a large 

share of white students and the share of students eligible for free or reduced-price lunch through 

direct certification while controlling for the share of white students and the share of school-aged 

children in poverty. Thus, the dependent variable 𝑑𝑖𝑟𝑒𝑐𝑡𝑐𝑒𝑟𝑡𝑑,𝑡 in Equation [6] and Equation [7] 

is the share of students for district 𝑑 in year 𝑡 that are reported as being eligible for free or 

reduced-price lunch through direct certification. 
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𝑑𝑖𝑟𝑒𝑐𝑡𝑐𝑒𝑟𝑡𝑑,𝑡 = 𝜌0 + 𝜌1𝑝𝑜𝑣𝑠ℎ𝑎𝑟𝑒𝑑,𝑡 + 𝜌2𝐿𝑎𝑡𝑖𝑛𝑥𝑑,𝑡 + 𝜌3ℎ𝑖𝑔ℎ𝐿𝑎𝑡𝑖𝑛𝑥𝑑,𝑡

+ 𝜌4(ℎ𝑖𝑔ℎ𝐿𝑎𝑡𝑖𝑛𝑥𝑑,𝑡 ∗ 𝑝𝑜𝑣𝑠ℎ𝑎𝑟𝑒𝑑,𝑡) + 𝛾𝑠𝑡 + 휀𝑑,𝑡,𝑠𝑡        [6] 
 

 

𝑑𝑖𝑟𝑒𝑐𝑡𝑐𝑒𝑟𝑡𝑑,𝑡 = 𝜉0 + 𝜉1𝑝𝑜𝑣𝑠ℎ𝑎𝑟𝑒𝑑,𝑡 + 𝜉2𝑤ℎ𝑖𝑡𝑒𝑑,𝑡 + 𝜉3ℎ𝑖𝑔ℎ𝑤ℎ𝑖𝑡𝑒𝑑,𝑡

+ 𝜉4(ℎ𝑖𝑔ℎ𝑤ℎ𝑖𝑡𝑒𝑑,𝑡 ∗ 𝑝𝑜𝑣𝑠ℎ𝑎𝑟𝑒𝑑,𝑡) + 𝛾𝑠𝑡 + 휀𝑑,𝑡,𝑠𝑡           [7] 

 

Equation [8] and Equation [9] closely resemble Equation [1] and Equation [2], 

respectively. The only difference between the two sets of equations is Equation [1], and Equation 

[2] are in year 𝑡 where 𝑡 equals 2017 – 18. Equation [8] and Equation [9] are in year 𝑡 − 3 

where 𝑡 − 3 equals 2014 – 15, the first year CEP was made available to states, schools, and 

school districts nationally. 

𝑓𝑟𝑝𝑙𝑒𝑑,𝑡−3 = 𝜗0 + 𝜗1𝑝𝑜𝑣𝑠ℎ𝑎𝑟𝑒𝑑,𝑡−3 + 𝜗2𝐿𝑎𝑡𝑖𝑛𝑥𝑑,𝑡−3 + 𝜗3ℎ𝑖𝑔ℎ𝐿𝑎𝑡𝑖𝑛𝑥𝑑,𝑡−3

+ 𝜗4(ℎ𝑖𝑔ℎ𝐿𝑎𝑡𝑖𝑛𝑥𝑑,𝑡−3 ∗ 𝑝𝑜𝑣𝑠ℎ𝑎𝑟𝑒𝑑,𝑡−3) + 𝛾𝑠𝑡 + 휀𝑑,𝑡−3,𝑠𝑡        [8] 

 

 

𝑓𝑟𝑝𝑙𝑒𝑑,𝑡−3 = 𝜔0 + 𝜔1𝑝𝑜𝑣𝑠ℎ𝑎𝑟𝑒𝑑,𝑡−3 + 𝜔2𝑤ℎ𝑖𝑡𝑒𝑑,𝑡−3 + 𝜔3ℎ𝑖𝑔ℎ𝑤ℎ𝑖𝑡𝑒𝑑,𝑡−3

+ 𝜔4(ℎ𝑖𝑔ℎ𝑤ℎ𝑖𝑡𝑒𝑑,𝑡−3 ∗ 𝑝𝑜𝑣𝑠ℎ𝑎𝑟𝑒𝑑,𝑡−3) + 𝛾𝑠𝑡 + 휀𝑑,𝑡−3,𝑠𝑡           [9] 
 

7. RESULTS 

 

Table 4 presents my estimates for the average marginal effect at the mean between the 

share of school-aged children in poverty and FRPLE estimated in Equation [3]. Column (1) in 

Table 4 is the raw correlation between the share of school-aged children in poverty and FRPLE. I 

include state-level fixed effects in column (2) and leave the share of school-aged children in 

poverty as the only regressor. Each column after column (2) in Table 4 gradually includes 

higher-order terms for the share of school-aged children in poverty with state-level fixed effects. 

Thus, column (3) includes the quadratic for the share of school-aged children in poverty, column 

(4) includes the cubic, and column (5) includes the quartic. I use Ramsey’s Regression 
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Specification Error Test (RESET) to test the specification in each column. RESET is an accepted 

method used to evaluate regression functional form misspecification (Wooldridge, 2013). A 

large and statistically significant F-statistic suggests a functional form misspecification 

(Wooldridge, 2013).    

I present the estimates from my primary regression specification in Table 5. Column (6) 

in Panel A presents my estimates from Equation [1], and column (6) in Panel B presents my 

estimates from Equation [2]. Column (1) in Table 5 presents the raw correlation between the 

share of school-aged children in poverty and FRPLE. Column (2) presents estimates for the raw 

correlation in column (1) with state-level fixed effects. Each column after column (2) gradually 

includes additional regressors to the specification in column (1) until Equation [1] is estimated in 

Panel A, and Equation [2] is estimated in Panel B.  

7.1. Results from Primary Analysis 

7.1.1. Estimated Average Marginal Effect from Cubic Regression 

I use the cubic regression model in Equation [3] to more closely estimate the relationship 

between the share of school-aged children in poverty and the share of students eligible to receive 

free or reduced-price lunch. I present my estimates up to the quartic polynomial of the share of 

school-aged children in poverty in Table 4. The RESET F-statistic for the linear raw correlation 

with state-level fixed effects in column (2) is 430.02, while the RESET F-statistic for the cubic 

regression specification in column (4) is 8.05. Both F-statistics are statistically significant, but 

the size of the F-statistic for the specification in column (2) indicates a greater degree of 

unidentified nonlinearity relative to the cubic specification in column (4) (Wooldridge, 2013). 
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Appendix Figure 3 presents scatter plots with the fitted regression line for each specification 

presented in Table 4. 

The estimates for the cubic specification in Table 4 indicates that the AME at the mean 

for a 0.01 (1.0 percentage point) increase in the share of school-aged children in poverty is 

related to a 2.15 percentage point increase in the share of students eligible for free or reduced-

price lunch at the school district level. The coefficient for the raw correlation with state-level 

fixed effects in column (2) is 1.72. 

Table 4: Estimated Average Marginal Effect Between the Share of School-Aged Children 

in Poverty and FRPLE 

Dependent Variable: FRPLE Share 

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

      

Poverty share  1.889*** 1.720*** 3.366*** 4.254*** 4.984*** 

 [0.020] [0.021] [0.081] [0.117] [0.145] 

Poverty share^2   -3.912*** -8.174*** -13.266*** 

     [0.206] [0.598] [0.966] 

Poverty share^3    5.567*** 18.132*** 

    [.856] [2.283] 

Poverty share^4     -9.577*** 

     [1.645] 

RESET (F)    633.64 430.02 28.74 8.05 17.27 

dy/dx  1.889*** 

    (.020) 

1.720*** 

(.022) 

2.067*** 

(.020) 

2.145*** 

(.019) 

2.182*** 

(.018) 

Constant 0.169*** 0.150*** -0.020** -0.020* -0.048*** 

 [0.003] [0.011] [0.023] [0.011] [0.011] 

Observations 12,710 12,710 12,710 12,710 12,710 

R-squared 0.571 0.641 0.683 0.687 0.688 

State FE NO YES YES YES YES 

      

Notes: *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors in brackets. All districts from United 

States (U.S.) Territories were removed. Districts with missing values for the number of students 

qualifying for free or reduced-price lunch, the number of Latinx students, or the number of students in 

poverty were removed from the sample. School districts reporting over 100 percent of their students 

qualifying for free or reduced-price lunch were imputed to 100 percent. Districts reporting zero students 

eligible for free or reduced-price lunch were removed from the sample. States not reporting free or 

reduced-price lunch counts for 2017 - 18 were imputed using the last year the state reported free or 

reduced-price lunch counts. States imputed using free or reduced-price lunch counts from 2015 - 16 are: 

The District of Columbia, Delaware, Tennessee, and West Virginia. Massachusetts imputations are from 

2014 - 15.   
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Sources: Data for free or reduced-price lunch eligibility, and demographic counts are from the National 

Center for Education Statistics (NCES) Common Core of Data (CCD) Public Elementary/Secondary 

School Universe (PSU) Survey. School district level poverty estimates are from the U.S. Census 

Bureau's Small Area Income and Poverty Estimates (SAIPE) Program. 

 

7.1.2. Estimated Relationship Between Poverty and FRPLE by Race/Ethnic Composition of 

School Districts 

 

My primary regression specification is presented in Panel A of Table 5. My primary 

specification estimates the relationship between school districts with a large share of Latinx 

students and the share of students eligible for free or reduced-price lunch while controlling for 

the share of Latinx students and the share of school-aged children in poverty locally. Column (6) 

in Panel A of Table 5 presents the estimates of my primary specification estimated in Equation 

[1]. Panel B of Table 5 shows the same relationship as Panel A, but for school districts with a 

large share of white students. Thus, Panel B of Table 5 presents the relationship between school 

districts with a large share of white students and the share of students eligible for free or 

reduced-price lunch while controlling for the share of white students and the share of school-

aged children in poverty locally. Column (6) in Panel B of Table 5 presents the estimates for 

Equation [2].  

The cutoff for a school district with a large share of Latinx students or a large share of 

white students in Table 5 is the 95th percentile. Under each column number, the cutoff defining a 

school district with a large share of Latinx or white students is noted. Thus, “P95” under the 

column numbers in Panel A of Table 5 indicates that the 95th percentile cutoff defines a school 

district with a large share of Latinx students. Table 2 and Table 3 present descriptive statistics for 

each cutoff.  
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Column (1) presents the raw correlation between the share of school-aged children in 

poverty and the share of students at the district level eligible for free or reduced-price lunch. 

Column (2) presents the raw correlation with state-level fixed effects. I include state-level fixed 

effects to control for any state-specific variation. Each column after column (2) gradually 

includes additional regressors to the specification in column (1). Column (3) in Panel A includes 

the share of Latinx students at the school district level. Column (4) includes an indicator variable 

equal to one for school districts with a large share of Latinx students. Column (5) includes an 

interaction term for the share of school-aged children in poverty and the indicator variable for 

school districts with a large share of Latinx students. The indicator variable allows me to 

interpret the relationship between the share of school-aged children in poverty for school districts 

with a large share of Latinx students relative to school districts that do not have a large share of 

Latinx students. Column (6) includes state-level fixed effects and presents estimates for my 

primary specification estimated in Equation [1].   

Thus, controlling for the share of school-aged children in poverty locally and the share of 

Latinx students in the school district, each 0.01 (1.0 percentage point) increase in the share of 

school-aged children in poverty is associated with 0.46 percentage point more students reported 

eligible for free or reduced-price lunch in high Latinx districts (HLDs). The term HLDs refers to 

the fully estimated coefficient for school districts with a large share of Latinx students after 

incorporating the interaction term.  

The coefficient for HLDs in column (6) of Panel A is derived from the estimated 

coefficient for the share of school-aged children in poverty and the coefficient for the interaction 

term for the share of school-aged children in poverty and the indicator variable for school 
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districts with a large share of Latinx students. The coefficient for the share of school-aged 

children in poverty (1.684) in column (6) is added to the coefficient for the interaction term (-

1.225) in column (6). The sum of the two coefficients is roughly 0.46. Thus, 0.46 is the estimated 

coefficient for HLDs.  

Subsequent analyses for all other estimated coefficients follow the same interpretation for 

the estimated coefficients in column (6) of Panel A for Table 5.   

Table 5: Primary Regression Estimates  

Dependent Variable: FRPLE Share 

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

 P95 P95 P95 P95 P95 P95 

Panel A: Estimates for HLDs 

       

Poverty share (PS) 1.889*** 1.720*** 1.778*** 1.781*** 1.849*** 1.684*** 

 [0.020] [0.022] [0.020] [0.020] [0.020] [0.022] 

Latinx share   0.215*** 0.229*** 0.240*** 0.322*** 

   [0.007] [0.009] [0.009] [0.011] 

High Latinx (HL)    -0.019** 0.323*** 0.272*** 

    [0.009] [0.016] [0.015] 

PS*HL     -1.362*** -1.225*** 

     [0.054] [0.054] 

Constant 0.169*** 0.150*** 0.155*** 0.153*** 0.141*** 0.136*** 

 [0.003] [0.011] [0.003] [0.003] [0.003] [0.011] 

       

Observations 12,710 12,710 12,709 12,709 12,709 12,709 

R-squared 0.571 0.641 0.607 0.607 0.620 0.687 

State FE NO YES NO NO NO YES 

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

 P95 P95 P95 P95 P95 P95 

Panel B: Estimates for HWDs 

       

Poverty share (PS) 1.889*** 1.720*** 1.626*** 1.615*** 1.629*** 1.486*** 

 [0.020] [0.022] [0.021] [0.021] [0.022] [0.023] 

White share   -0.212*** -0.218*** -0.216*** -0.244*** 

   [0.006] [0.006] [0.006] [0.007] 

High white (HW)    0.027*** 0.069*** 0.068*** 

    [0.006] [0.014] [0.013] 

PS*HW     -0.234*** -0.262*** 

     [0.072] [0.070] 

Constant 0.169*** 0.150*** 0.360*** 0.365*** 0.361*** 0.344*** 

 [0.003] [0.011] [0.006] [0.006] [0.007] [0.012] 
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Observations 12,710 12,710 12,709 12,709 12,709 12,709 

R-squared 0.571 0.641 0.623 0.624 0.624 0.687 

State FE NO YES NO NO NO YES 

Notes: *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors in brackets. All districts from United 

States (U.S.) Territories were removed. Districts with missing values for the number of students 

qualifying for free or reduced-price lunch, the number of Latinx students, or the number of students in 

poverty were removed from the sample. School districts reporting over 100 percent of their students 

qualifying for free or reduced-price lunch were imputed to 100 percent. Districts reporting zero students 

eligible for free or reduced-price lunch were removed from the sample. States not reporting free or 

reduced-price lunch counts for 2017 - 18 were imputed using the last year the state reported free or 

reduced-price lunch counts. States imputed using free or reduced-price lunch counts from 2015 - 16 are: 

The District of Columbia, Delaware, Tennessee, and West Virginia. Massachusetts imputations are from 

2014 - 15.   

Sources: Data for free or reduced-price lunch eligibility, and demographic counts are from the National 

Center for Education Statistics (NCES) Common Core of Data (CCD) Public Elementary/Secondary 

School Universe (PSU) Survey. School district level poverty estimates are from the U.S. Census 

Bureau's Small Area Income and Poverty Estimates (SAIPE) Program. 

 

Column (6) of Panel B in Table 5 presents estimates for Equation [2]. Thus, controlling 

for the share of school-aged children in poverty locally and the share of white students in the 

district, each 0.01 (1.0 percentage point) increase in the share of school-aged children in poverty 

is associated with 1.22 percentage point more students reported eligible for free or reduced-price 

lunch in high white districts (HWDs). The term HWDs refers to the fully estimated coefficient 

for school districts with a large share of white students after incorporating the interaction term. 

The estimated coefficient for HLDs is roughly 62.3 percent less than the estimated 

coefficient for HWDs, roughly 72.7 percent less than the estimated coefficient for non-HLDs 

(HLDs=0), roughly 73.3 percent less than the raw correlation with state-level fixed effects in 

column (2), and roughly 78.6 percent less than the estimated AME. Figure 1 presents the 

estimated coefficients and predicted FRPLE share at the margins for HLDs and HWDs for the 

specification in column (6) in Table 5. Thus, the relationship in Figure 1 controls for the share of 

students by race/ethnicity, and the share of school aged children in poverty. The Y-axis is the 
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predicted value for the share of free or reduced-price lunch at the margins, and the X-axis is the 

share of school-aged children in poverty.  

 
Figure 1: Interaction Plot for HLDs and HWDs (95th Percentile Cutoff) 

 

The panel on the left-hand side of Figure 1 is the relationship for HLDs. The panel on the 

right-hand side of Figure 1 is for HWDs. The blue line for the panel on the left is for school 

districts not defined as HLDs (HLDs=0), while the red line is for school districts defined as 

HLDs (HLDs=1). Moving across the X-axis indicates an increase in the share of school-aged 

children in poverty. As the share of school-aged children in poverty increases, the predicted 

FRPLE at the margins does not change a great deal for HLDs. However, the blue line for non-

HLDs (HLDs=0) seems to increase almost proportionally to the share of school-aged children in 

poverty. The panel on the right-hand side of Figure 1 presents the same relationship but for 

HWDs. Figure 1 seems to show that an increase in the share of disadvantaged students in school 

districts, with a large share of Latinx students, does not correspond to large/proportional 

increases in FRPLE at the margins. Alternatively, increases in the share of disadvantaged 

students in school districts, with a large share of white students, does seem to correspond to 

large/proportional increases in FRPLE at the margins. 
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7.2. Robustness Checks, Sensitivity Analysis, and Heterogeneity  

7.2.1. Sensitivity Analysis  

 

Sensitivity analyses for HLDs and HWDs presented in Table 6 and Table 7 allow me to 

assess how sensitive my estimates are to different cutoffs for what constitutes a school district 

with a large share of Latinx or white students. Panel A1 in Table 6 presents estimates for my 

primary specification estimated in Equation [1] at different percentile cutoffs. Panel A2 in Table 

6 presents estimates for my primary specification in Equation [1] without state level fixed effects 

at different percentile cutoffs. Panel B in Table 6 presents estimates for Equation [2] at different 

percentile cutoffs.  

The cutoff for a school district with a large share of Latinx students or a large share of 

white students in Table 6 is noted under each column number. Thus, “P99” under the column 

numbers in Panel A1 of Table 6 indicates that the 99th percentile cutoff defines a school district 

that has a large share of Latinx students. Table 2 and Table 3 present descriptive statistics for 

each cutoff.  

The estimated coefficient for HLDs at the 99th percentile cutoff in column (1) of Panel 

A1 is 0.12 and 1.16 at the 75th percentile cutoff in column (6) of Panel A1. The estimated 

coefficient for HWDs at the 99th percentile cutoff in column (1) of Panel B is 1.27 and 1.52 at the 

75th percentile cutoff in column (6) of Panel B.   
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Table 6: Sensitivity Analysis with Alternative Percentile Cutoffs 

Dependent Variable: FRPLE Share 

 (1) (2) (3) (4) (5) (6) 
 P99 P95 P90 P85 P80 P75 

Panel A: Estimates for HLDs 

Panel A1: With State Fixed Effects (FE) 

       
Poverty share (PS) 1.634*** 1.684*** 1.731*** 1.744*** 1.753*** 1.761*** 
 [0.022] [0.022] [0.022] [0.023] [0.024] [0.024] 
Latinx share 0.302*** 0.322*** 0.337*** 0.312*** 0.301*** 0.309*** 
 [0.009] [0.011] [0.013] [0.014] [0.013] [0.012] 
High Latinx (HL) 0.399*** 0.272*** 0.205*** 0.170*** 0.140*** 0.113*** 
 [0.026] [0.015] [0.011] [0.009] [0.008] [0.007] 
PS*HL -1.519*** -1.225*** -1.061*** -0.854*** -0.700*** -0.605*** 
 [0.076] [0.054] [0.048] [0.047] [0.046] [0.044] 
Constant 0.151*** 0.136*** 0.126*** 0.124*** 0.123*** 0.120*** 
 [0.011] [0.011] [0.010] [0.011] [0.011] [0.011] 
       
Observations 12,709 12,709 12,709 12,709 12,709 12,709 
R-squared 0.681 0.687 0.691 0.689 0.687 0.686 
State FE YES YES YES YES YES YES 
 (1) (2) (3) (4) (5) (6) 
 P99 P95 P90 P85 P80 P75 

Panel A2: No State Fixed Effects (FE) 

       
Poverty share (PS) 1.806*** 1.849*** 1.892*** 1.906*** 1.921*** 1.932*** 
 [0.020] [0.020] [0.021] [0.021] [0.022] [0.023] 
Latinx share 0.232*** 0.240*** 0.255*** 0.241*** 0.251*** 0.266*** 
 [0.007] [0.009] [0.012] [0.013] [0.013] [0.012] 
High Latinx (HL) 0.461*** 0.323*** 0.236*** 0.189*** 0.146*** 0.114*** 
 [0.027] [0.016] [0.011] [0.010] [0.008] [0.007] 
PS*HL -1.699*** -1.362*** -1.155*** -0.935*** -0.789*** -0.689*** 
 [0.078] [0.054] [0.048] [0.047] [0.046] [0.045] 
Constant 0.149*** 0.141*** 0.133*** 0.131*** 0.128*** 0.126*** 
 [0.003] [0.003] [0.003] [0.003] [0.003] [0.003] 
       
Observations 12,709 12,709 12,709 12,709 12,709 12,709 
R-squared 0.613 0.620 0.625 0.623 0.621 0.619 
State FE NO NO NO NO NO NO 
 (1) (2) (3) (4) (5) (6) 

 P99 P95 P90 P85 P80 P75 

Panel B: Estimates for HWDs 

       

Poverty share (PS) 1.481*** 1.486*** 1.476*** 1.468*** 1.456*** 1.440*** 
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 [0.022] [0.023] [0.024] [0.024] [0.025] [0.026] 

White share -0.242*** -0.244*** -0.251*** -0.255*** -0.259*** -0.266*** 

 [0.007] [0.007] [0.007] [0.007] [0.007] [0.008] 

High white (HW) 0.049* 0.068*** 0.050*** 0.039*** 0.022*** 0.015** 

 [0.029] [0.013] [0.009] [0.007] [0.007] [0.006] 

PS*HW -0.216 -0.262*** -0.135** -0.070 0.023 0.083* 

 [0.137] [0.070] [0.055] [0.047] [0.045] [0.043] 

Constant 0.344*** 0.344*** 0.350*** 0.355*** 0.360*** 0.367*** 

 [0.012] [0.012] [0.012] [0.013] [0.013] [0.013] 

       

Observations 12,709 12,709 12,709 12,709 12,709 12,709 

R-squared 0.687 0.687 0.688 0.688 0.688 0.688 

State FE YES YES YES YES YES YES 

Notes: *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors in brackets. All districts from United 

States (U.S.) Territories were removed. Districts with missing values for the number of students 

qualifying for free or reduced-price lunch, the number of Latinx students, or the number of students in 

poverty were removed from the sample. School districts reporting over 100 percent of their students 

qualifying for free or reduced-price lunch were imputed to 100 percent. Districts reporting zero students 

eligible for free or reduced-price lunch were removed from the sample. States not reporting free or 

reduced-price lunch counts for 2017 - 18 were imputed using the last year the state reported free or 

reduced-price lunch counts. States imputed using free or reduced-price lunch counts from 2015 - 16 are: 

The District of Columbia, Delaware, Tennessee, and West Virginia. Massachusetts imputations are from 

2014 - 15.   

Sources: Data for free or reduced-price lunch eligibility, and demographic counts are from the National 

Center for Education Statistics (NCES) Common Core of Data (CCD) Public Elementary/Secondary 

School Universe (PSU) Survey. School district level poverty estimates are from the U.S. Census 

Bureau's Small Area Income and Poverty Estimates (SAIPE) Program. 

 

Panel A in Table 7 presents estimates for my primary specification estimated in Equation 

[1] at different percent cutoffs, and Panel B in Table 7 presents estimates for Equation [2] at 

different percent cutoffs. The cutoff for a school district with a large share of Latinx students or a 

large share of white students in Table 7 is noted under each column number. Thus, “99 (%)” 

under the column numbers in Panel A of Table 7 indicates that the 99 percent cutoff defines a 

school district that has a large share of Latinx students. Table 2 and Table 3 present descriptive 

statistics for each cutoff. The estimated coefficient for HLDs at the 99 percent cutoff in column 

(1) of Panel A is 0.18 and 0.35 at the 75 percent cutoff in column (6) of Panel A. The estimated 

coefficient for HWDs at the 99 percent cutoff in column (1) of Panel B is 1.18 and 1.65 at the 75 
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percent cutoff in column (6) of Panel B. Figure 2 presents the estimated coefficients and the 

predicted FRPLE share for HLDs and HWDs for the 90 percent cutoff in column (3) of Table 7.  

Table 7: Sensitivity Analysis with Alternative Percent Cutoffs  

Dependent Variable: FRPLE Share 

 (1) (2) (3) (4) (5) (6) 
 99 (%) 95 (%) 90 (%) 85 (%) 80 (%) 75 (%) 

Panel A: Estimates for HLDs With State Fixed Effects (FE) 

       
Poverty share (PS) 1.608*** 1.628*** 1.641*** 1.664*** 1.651*** 1.674*** 

     [0.021] [0.022] [0.022] [0.021] [0.022] [0.021] 

Latinx share 0.286*** 0.300*** 0.309*** 0.317*** 0.313*** 0.320*** 

 [0.009] [0.009] [0.009] [0.010] [0.009] [0.010] 

High Latinx (HL) 0.403*** 0.385*** 0.349*** 0.305*** 0.326*** 0.304*** 

 [0.031] [0.032] [0.027] [0.021] [0.026] [0.018] 

PS*HL -1.429*** -1.470*** -1.416*** -1.312*** -1.352*** -1.325*** 

 [0.088] [0.088] [0.079] [0.065] [0.079] [0.059] 

Constant 0.158*** 0.152*** 0.148*** 0.142*** 0.145*** 0.139*** 

 [0.011] [0.011] [0.011] [0.011] [0.011] [0.011] 

       

Observations 12,709 12,709 12,709 12,709 12,709 12,709 

R-squared 0.677 0.680 0.682 0.685 0.683 0.687 

State FE YES YES YES YES YES YES 

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

 99 (%) 95 (%) 90 (%) 85 (%) 80 (%) 75 (%) 

Panel B: Estimates for HWDs With State Fixed Effects (FE) 

       

Poverty share (PS) 1.483*** 1.475*** 1.424*** 1.380*** 1.354*** 1.321*** 

 [0.022] [0.024] [0.026] [0.027] [0.029] [0.030] 

White share -0.241*** -0.251*** -0.275*** -0.296*** -0.300*** -0.302*** 

 [0.007] [0.007] [0.008] [0.009] [0.009] [0.010] 

High white (HW) 0.054 0.048*** 0.013** 0.007 -0.005 -0.020*** 

 [0.033] [0.009] [0.006] [0.006] [0.006] [0.006] 

PS*HW -0.304* -0.124** 0.126*** 0.219*** 0.269*** 0.332*** 

 [0.162] [0.053] [0.043] [0.041] [0.041] [0.040] 

Constant 0.344*** 0.351*** 0.375*** 0.395*** 0.399*** 0.405*** 

 [0.012] [0.012] [0.013] [0.013] [0.013] [0.014] 

       

Observations 12,709 12,709 12,709 12,709 12,709 12,709 

R-squared 0.687 0.688 0.689 0.690 0.690 0.690 

State FE YES YES YES YES YES YES 

Notes: *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors in brackets. All districts from United 

States (U.S.) Territories were removed. Districts with missing values for the number of students 

qualifying for free or reduced-price lunch, the number of Latinx students, or the number of students in 

poverty were removed from the sample. School districts reporting over 100 percent of their students 
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qualifying for free or reduced-price lunch were imputed to 100 percent. Districts reporting zero students 

eligible for free or reduced-price lunch were removed from the sample. States not reporting free or 

reduced-price lunch counts for 2017 - 18 were imputed using the last year the state reported free or 

reduced-price lunch counts. States imputed using free or reduced-price lunch counts from 2015 - 16 are: 

The District of Columbia, Delaware, Tennessee, and West Virginia. Massachusetts imputations are from 

2014 - 15.   

Sources: Data for free or reduced-price lunch eligibility, and demographic counts are from the National 

Center for Education Statistics (NCES) Common Core of Data (CCD) Public Elementary/Secondary 

School Universe (PSU) Survey. School district level poverty estimates are from the U.S. Census 

Bureau's Small Area Income and Poverty Estimates (SAIPE) Program. 

 

 
Figure 2: Interaction Plot for HLDs and HWDs (90 Percent Cutoff) 

 

7.2.2. Robustness Checks  

 

Robustness checks for the sample used in the estimates presented in column (6) of Panel 

A in Table 5 are provided in Appendix Table 1, Appendix Table 2, and Appendix Table 3. The 

three appendix tables present estimates for Equation [1] with alternative samples.  

Appendix Table 1 omits imputations for the share of students eligible for free or reduced-

price lunch in states no longer reporting FRPLE. Five states/districts (DC, DE, TN, WV, MA) no 

longer report FRPLE at the state level (NCES, 2020). There are 501 imputed school districts 

from the five states/districts included in the sample of school districts used for my primary 

analysis. The 501 districts represent about 3.9 percent of all districts in my primary sample. I 

include the specified imputations because the NCES includes the same imputations when 
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reporting FRPLE at the state level (NCES, 2020). The NCES imputes the five states/districts no 

longer reporting FRPLE with the last year they did report FRPLE. The last year DC, DE, TN, 

and WV reported FRPLE was in 2015 – 16. The last year MA reported FRPLE was in 2014 – 15. 

However, since imputations come from previous years, older FRPLE counts could bias my 

primary estimates if they are correlated with time-variant factors. 

Appendix Table 2 removes school districts reporting 100 percent or more FRPLE but 

keeps the imputations for the FRPLE shares for school districts in DC, DE, TN, WV, and MA. 

Appendix Table 3 omits state imputations and school districts reporting 100 percent or more 

FRPLE. There have been reports that some schools and school districts participating in CEP will 

report 100 percent FRPLE once they cross the 40 percent ISP direct certification threshold for 

CEP (Greenberg et al., 2009). In my sample of 12,710 school districts, 133 districts (1.05 

percent) reporting at least 40 percent of their students eligible for free or reduced-price lunch 

through direct certification report 100 percent or more FRPLE. 

Schools and school districts participating in CEP are encouraged to identify more 

students beyond the 40 percent threshold if they exist within their student body. The USDA 

calculates reimbursement rates by multiplying the percentage of identified students by a 1.6 

multiplier (USDA, 2017). For example, if a school or school district identifies 62.5 percent of 

students as qualifying for free or reduced-price lunch through direct certification, the school's 

reimbursement rate would be 100 percent for all subsidized meals. Thus, the USDA incentivizes 

schools to report up to the 62.5 percent mark. If schools or school districts are overreporting 

FRPLE counts, it may be more likely that over-reporting districts have reached the 62.5 percent 

incentive threshold.  
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In my sample, 48 districts (0.38 percent) reporting at least 62.5 percent of their students 

eligible for free or reduced-price lunch through direct certification report 100 percent or more 

FRPLE. Thus, bias in my primary estimates, without the robustness checks, due to over-

reporting would likely be small. However, since I calculate the share of students at the district 

level by aggregating school level counts, FRPLE over 100 percent at the district level may 

indicate potentially significant over-reporting at the individual school level. Overall, 295 districts 

(2.32 percent) in the sample used for my primary analysis report 100 percent or more FRPLE.  

Estimates presented in Appendix Table 1, Appendix Table 2, and Appendix Table 3 are 

qualitatively similar to the estimates for my primary specification in column (6) of Panel A in 

Table 5. The estimated coefficient for my primary specification in column (6) of Panel A in 

Table 5 is 0.46. The estimated coefficients for my primary specification in column (5) of Panel A 

in Appendix Table 1, Appendix Table 2, and Appendix Table 3 are also 0.46. Thus, the estimates 

for my primary specification seem to be robust across alternative samples. 

7.2.3. Test for Heterogeneity  

 

I present the quantile regression estimates for Equation [4] and Equation [5] in Table 8. I 

use quantile regressions as a test for heterogeneity across the distribution of FRPLE among 

school districts. The quantile regression estimates presented in Panel A1 of Table 8 are for 

Equation [4]. Panel A2 presents estimates for Equation [4] without state-level fixed effects, and 

Panel B of Table 8 presents estimates for Equation [5]. Column (1) in Panel A of Table 8 

presents the estimates for Equation [1], and Column (1) in Panel B of Table 8 presents the 

estimates for Equation [2]. Each column after column (1) presents the estimates for the next 

quantile. Thus, column (2) presents estimates for the distribution of FRPLE at the 15th percentile, 
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column (3) for the 25th percentile, column (4) for the 50th percentile, column (5) for the 75th 

percentile, and column (6) for the 85th percentile. 

The estimated coefficient for HLDs at the lowest quantile in Panel A1 is 0.49. The 

estimated coefficient for HLDs at the median is 0.53, and the estimated coefficient for the 

highest quantile is 0.32. Thus, the percentage point increase in FRPLE for HLDs is lower for 

HLDs in the highest quantile of FRPLE than the lowest quantile. The estimated coefficient for 

HWDs at the lowest quantile in Panel C is 1.32, 1.29 at the median, and 1.35 at the highest 

quantile. Heterogeneity across the distribution for FRPLE for HLDs and HWDs seems 

qualitatively small, with a slightly greater degree of heterogeneity for HLDs.  

Table 8: Quantile Regression Estimates and Heterogeneity  

Dependent Variable: FRPLE Share 
 (1) (2) (3) (4) (5) (6) 

 OLS QR.15 QR.25 QR.5 QR.75 QR.85 

Panel A: Quantile Regression Estimates for HLDs 

Panel A1: Quantile Regression Estimates for HLDs with State level Fixed Effects (FE) 

       

Poverty share (PS) 1.684*** 1.557*** 1.693*** 1.874*** 2.035*** 2.109*** 

 [0.022] [0.029] [0.026] [0.018] [0.026] [0.031] 

Latinx share 0.322*** 0.397*** 0.367*** 0.353*** 0.329*** 0.315*** 

 [0.011] [0.019] [0.012] [0.014] [0.007] [0.014] 

High Latinx (HL) 0.272*** 0.237*** 0.282*** 0.282*** 0.325*** 0.341*** 

 [0.015] [0.028] [0.021] [0.019] [0.014] [0.020] 

PS*HL -1.225*** -1.069*** -1.243*** -1.343*** -1.637*** -1.789*** 

 [0.054] [0.103] [0.067] [0.070] [0.048] [0.054] 

Constant 0.136*** 0.058*** 0.066*** 0.106*** 0.124*** 0.133*** 

 [0.011] [0.016] [0.014] [0.016] [0.008] [0.016] 

       

Observations 12,709 12,709 12,709 12,709 12,709 12,709 

R-squared 0.687      

State FE YES YES YES YES YES YES 

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

 OLS QR.15 QR.25 QR.5 QR.75 QR.85 

Panel A2: Quantile Regression Estimates for HLDs with No State level Fixed Effects (FE) 

       

Poverty share (PS) 1.849*** 1.686*** 1.840*** 2.044*** 2.260*** 2.378*** 

 [0.020] [0.019] [0.020] [0.015] [0.024] [0.034] 
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Latinx share 0.240*** 0.272*** 0.255*** 0.257*** 0.259*** 0.254*** 

 [0.009] [0.010] [0.010] [0.010] [0.008] [0.011] 

High Latinx (HL) 0.323*** 0.300*** 0.330*** 0.357*** 0.389*** 0.398*** 

 [0.016] [0.029] [0.015] [0.020] [0.010] [0.018] 

PS*HL -1.362*** -1.165*** -1.325*** -1.554*** -1.850*** -2.004*** 

 [0.054] [0.093] [0.057] [0.075] [0.053] [0.070] 

Constant 0.141*** 0.029*** 0.055*** 0.108*** 0.153*** 0.182*** 

 [0.003] [0.002] [0.003] [0.003] [0.004] [0.006] 

       

Observations 12,709 12,709 12,709 12,709 12,709 12,709 

R-squared 0.620      

State FE NO NO NO NO NO NO 

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

 OLS QR.15 QR.25 QR.5 QR.75 QR.85 

Panel B: Quantile Regression Estimates for HWDs with State level Fixed Effects (FE) 

       

Poverty share (PS) 1.486*** 1.528*** 1.612*** 1.658*** 1.720*** 1.718*** 

 [0.023] [0.025] [0.019] [0.018] [0.018] [0.020] 

White share -0.244*** -0.203*** -0.215*** -0.242*** -0.255*** -0.260*** 

 [0.007] [0.009] [0.008] [0.006] [0.007] [0.008] 

High white (HW) 0.068*** 0.050*** 0.072*** 0.076*** 0.096*** 0.085*** 

 [0.013] [0.013] [0.012] [0.009] [0.013] [0.015] 

PS*HW -0.262*** -0.205*** -0.310*** -0.369*** -0.481*** -0.369*** 

 [0.070] [0.065] [0.062] [0.039] [0.064] [0.064] 

Constant 0.344*** 0.201*** 0.234*** 0.312*** 0.383*** 0.409*** 

 [0.012] [0.017] [0.018] [0.012] [0.013] [0.010] 

       

Observations 12,709 12,709 12,709 12,709 12,709 12,709 

R-squared 0.687      

State FE YES YES YES YES YES YES 

Notes: *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors in brackets. All districts from United 

States (U.S.) Territories were removed. Districts with missing values for the number of students 

qualifying for free or reduced-price lunch, the number of Latinx students, or the number of students in 

poverty were removed from the sample. School districts reporting over 100 percent of their students 

qualifying for free or reduced-price lunch were imputed to 100 percent. Districts reporting zero students 

eligible for free or reduced-price lunch were removed from the sample. States not reporting free or 

reduced-price lunch counts for 2017 - 18 were imputed using the last year the state reported free or 

reduced-price lunch counts. States imputed using free or reduced-price lunch counts from 2015 - 16 are: 

The District of Columbia, Delaware, Tennessee, and West Virginia. Massachusetts imputations are from 

2014 - 15.   

Sources: Data for free or reduced-price lunch eligibility, and demographic counts are from the National 

Center for Education Statistics (NCES) Common Core of Data (CCD) Public Elementary/Secondary 

School Universe (PSU) Survey. School district level poverty estimates are from the U.S. Census 

Bureau's Small Area Income and Poverty Estimates (SAIPE) Program. 

 



 

41 

 

Thus, while controlling for the share of school-aged children in poverty, each 0.01 (1.0 

percentage point) increase in the share of school-aged children in poverty while controlling for 

the share of Latinx students is related to a lower percentage point increase in FRPLE for HLDs 

with the most children eligible for free or reduced-price lunch compared to HLDs with the least 

children eligible for free or reduced-price lunch. The estimated coefficient for HLDs in the 

highest quantile is 34.7 percent less than the estimated coefficient for HLDs in the lowest 

quantile. Alternatively, the estimated coefficient for HWDs in the highest quantile is 102.3 

percent of the estimated coefficient for HWDs in the lowest quantile. 

Estimated coefficients for my primary specification seem to be robust across quantiles of 

FRPLE. At each quantile of FRPLE, the estimated coefficient for HLDs is still less than half of 

the estimated coefficient for HWDs. Further exploration into the heterogeneity for HLDs is 

outside of the scope of my analysis but may warrant future research.  

8. DISCUSSION  

 

Free or reduced-price lunch eligibility (FRPLE) is frequently used as a proxy for 

disadvantage by researchers and by states and school districts when allocating school-level 

funding. Using FRPLE to allocate school-level funding to the most disadvantaged students is a 

reasonable choice given the absence of any alternative. States can use SAIPE or administrative 

data to allocate funding to districts, but districts do not have many alternatives beyond FRPLE. 

FRPLE is an accessible measurement based on mostly self-reported household income. 

However, more students every year are qualifying for free or reduced-price lunch with more 

schools and school districts participating in CEP. 
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Additionally, the systematic under-enrollment of Latinx families in public benefit 

programs (Pino, 2020) may result in FRPLE failing to capture disadvantaged Latinx students. 

Thus, the reported FRPLE counts are unlikely to be the true FRPLE counts or a true measure of 

all disadvantaged students. My study is the first to my knowledge to estimate the relationship 

between FRPLE and Latinx students while controlling for the share of school-aged children in 

poverty. I find that the estimated coefficient for high Latinx districts (HLDs) is roughly 62.3 

percent less than the estimated coefficient for high white districts (HWDs), roughly 72.7 percent 

less than the estimated coefficient for non-HLDs (HLDs=0), roughly 73.3 percent less than the 

raw correlation with state-level fixed effects, and roughly 78.6 percent less than the estimated 

AME. My estimates are robust to various sample restrictions and I find evidence of 

heterogeneity for HLDs across different quantiles of FRPLE. 

Since researchers, states, schools, and school districts use FRPLE as a measure of 

disadvantage, I use the share of school-aged children in poverty from SAIPE as an alternative 

measure of disadvantage. Data from SAIPE are used as an initial baseline to estimate how 

another potential measure of disadvantage, in the form of school-aged children in poverty, is 

related to FRPLE. I use SAIPE data to identify the overlap of Latinx students at the school 

district level in poverty.  

My primary regression specification estimates resemble the findings from previous 

research exploring the relationship between FRPLE and where it may come up short. (Kodel and 

Parsons, 2021; Domina et al., 2018; Michelmore and Dynarski, 2017; Nicholson et al., 2014). 

The general conclusion seemingly agreed upon by most studies is that the observed FRPLE 

counts reported by schools are unlikely to be the true unobserved FRPLE counts had all eligible 
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students registered. While no other study looks explicitly at FRPLE and Latinx students while 

controlling for the share of school-aged children in poverty, my estimates suggest that reported 

FRPLE counts are unlikely to reflect the true FRPLE counts. Specifically, my findings suggest 

that FRPLE may not capture all disadvantaged students and seem to strongly support the 

statement that reported FRPLE counts vary systematically with Latinx students when controlling 

for the share of school-aged children in poverty. Other studies (Pino, 2020; Watson, 2014; 

Hanson, 2014, Hanson et al., 2014) have found evidence that SNAP and other public benefit 

programs systematically fail to represent all eligible Latinx families and lend support to the 

veracity of my estimates. 

Although all my estimates are statistically significant at the one percent level and 

resemble estimates from the literature, my estimates are still descriptive and likely suffer from 

some degree of bias. I use previous years of FRPLE and alternative samples excluding non-

reporting states to avoid potential bias. However, there may still be systematic and unobserved 

differences unaccounted for from non-reporting states.  

Furthermore, SAIPE does not link to individual children attending schools from the 

Common Core of Data (CCD) FRPLE counts. SAIPE data estimates all school-aged children in 

poverty in a geographic area linked to individual school districts. School-aged children that are 

homeschooled, in private school, in schools outside of the CCD Public Elementary/Secondary 

School Universe Survey (PSU), or not enrolled in school would be reflected in SAIPE data. 

Thus, estimates from SAIPE do not link directly to specific students in individual school 

districts.  
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Additional concerns stem from the reliability of the data from the CCD. Since the CCD 

relies on schools to report the number of Latinx students, schools misreporting Latinx students 

may bias results. However, given the different robustness checks and statistical significance of 

the coefficients, potential misreporting does not seem likely to vary systematically with FRPLE 

in a way that would significantly bias my estimates. Other school-level characteristics that may 

also contribute to FRPLE counts, such as the school's culture or staff tenacity to enroll eligible 

students, are not reflected in my estimates. Although there is an abundance of research 

documenting the under-enrollment of Latinx families in public benefit programs, the data do not 

permit me to explicitly identify Latinx students that qualify for free or reduced-price lunch that 

the school has not identified within their reported FRPLE counts.  

FRPLE counts are important for school-level funding, especially when districts allocate 

funds to schools serving the most disadvantaged students (Skinner and Aussenberg, 2016). 

Understanding which students might be excluded from reported FRPLE counts is essential for 

allocating school-level funding. My baseline analysis presents estimates of the relationship 

between SAIPE and FRPLE. The baseline estimates help quantify the relationship between the 

two as potential proxies for disadvantage. The estimates from my primary regression 

specification go a step further by exploring the relationship between the under-enrollment of 

Latinx families in public benefit programs while controlling for another measure of disadvantage 

(school-aged children in poverty). Thus, the relationship from my primary regression 

specification could be valuable for informing public policy. Since my estimates are descriptive 

relationships, any policy motivated by my findings should be modest. However, my analysis 

shows that disadvantaged school districts with a large share of Latinx students may be 
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inadvertently underreporting their FRPLE counts or struggling to identify and enroll all eligible 

students.  

Estimated coefficients presented in Appendix Table 4 and Appendix Table 5 are not 

central to this thesis but present evidence indicating that Latinx students are unlikely to be 

underrepresented in FRPLE counts solely because of CEP. At the 95th percentile cutoff, the 

estimated coefficient for HLDs in 2014 – 15 (the first year CEP was available nationally) is 

roughly 54 percent less than the estimated coefficient for HWDs. Also, controlling for the share 

of school-aged children in poverty locally and the share of Latinx students in the district in 2017 

- 18, each 0.01 (1.0 percentage point) increase in the share of school-aged children in poverty is 

associated with 0.07 percentage point more students reported eligible for free or reduced-price 

lunch through direct certification for HLDs. However, there is no statistically significant 

relationship for the interaction term representing HWDs. Future studies focused on a time series 

analysis of FRPLE may answer why Latinx students seem to be underrepresented in FRPLE 

counts.  

My approximate estimates could lay the groundwork for more robust studies. Future 

studies with comprehensive administrative data may uncover the true extent to which FRPLE 

represents all eligible students and how that may vary systematically with school districts with a 

large share of Latinx students. The goal of such a study would be to explicitly identify Latinx 

students that qualify for free or reduced-price lunch that the school has not identified within their 

FRPLE counts. 

Simple policies encouraging staff from school districts with a large share of Latinx 

students to make information regarding FRPLE readily accessible to all families or implementing 
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basic practices for increasing school meal application take-up would be reasonable responses. 

Cost-effective strategies include reminding parents with robocalls, using social media to engage 

students, making applications available at community-based sites, or providing small 

monetary/non-monetary incentives (Food Resource & Action Center, 2021).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

47 

 

9. APPENDIX 

 

 
Figure A.1: Distribution of FRPLE and Poverty  

 

 

 
Figure A.2: Distribution of Latinx and White Students  
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Figure A.3: Scatter Plots and Fitted Values for Baseline  
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Table A.1: No State Imputations 

Dependent Variable: FRPLE Share 

Panel A: Estimates for HLDs (95th Percentile Cutoff) 

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

 P95 P95 P95 P95 P95 

      

Poverty share (PS) 1.874*** 1.764*** 1.767*** 1.836*** 1.678*** 

 [0.020] [0.020] [0.020] [0.020] [0.022] 

Latinx share  0.212*** 0.224*** 0.235*** 0.315*** 

  [0.007] [0.009] [0.009] [0.011] 

High Latinx (HL)   -0.015* 0.323*** 0.273*** 

   [0.009] [0.016] [0.015] 

PS*HL    -1.346*** -1.217*** 

    [0.054] [0.055] 

Constant 0.173*** 0.158*** 0.157*** 0.145*** 0.138*** 

 [0.003] [0.003] [0.003] [0.003] [0.011] 

      

Observations 12,264 12,263 12,263 12,263 12,263 

R-squared 0.566 0.602 0.602 0.616 0.684 

State FE NO NO NO NO YES 

Panel B: Estimates for HLDs (90th Percentile Cutoff) 

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

 P90 P90 P90 P90 P90 

      

Poverty share (PS) 1.874*** 1.764*** 1.762*** 1.880*** 1.726*** 

 [0.020] [0.020] [0.020] [0.021] [0.022] 

Latinx share  0.212*** 0.189*** 0.249*** 0.330*** 

  [0.007] [0.012] [0.012] [0.013] 

High Latinx (HL)   0.019** 0.235*** 0.205*** 

   [0.008] [0.012] [0.011] 

PS*HL    -1.138*** -1.052*** 

    [0.049] [0.049] 

Constant 0.173*** 0.158*** 0.160*** 0.136*** 0.127*** 

 [0.003] [0.003] [0.003] [0.003] [0.010] 

      

Observations 12,264 12,263 12,263 12,263 12,263 

R-squared 0.566 0.602 0.602 0.620 0.687 

State FE NO NO NO NO YES 

Panel C: Estimates for HLDs (75th Percentile Cutoff) 

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

 P75 P75 P75 P75 P75 

      

Poverty share (PS) 1.874*** 1.764*** 1.767*** 1.921*** 1.756*** 

 [0.020] [0.020] [0.020] [0.023] [0.025] 

Latinx share  0.212*** 0.181*** 0.264*** 0.307*** 

  [0.007] [0.012] [0.012] [0.012] 

High Latinx (HL)   0.019*** 0.111*** 0.111*** 
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   [0.005] [0.007] [0.007] 

PS*HL    -0.678*** -0.601*** 

    [0.045] [0.044] 

Constant 0.173*** 0.158*** 0.158*** 0.129*** 0.122*** 

 [0.003] [0.003] [0.003] [0.003] [0.011] 

      

Observations 12,264 12,263 12,263 12,263 12,263 

R-squared 0.566 0.602 0.602 0.614 0.682 

State FE NO NO NO NO YES 

Notes: *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors in brackets. All districts from United 

States (U.S.) Territories were removed. Districts with missing values for the number of students 

qualifying for free or reduced-price lunch, the number of Latinx students, or the number of students in 

poverty were removed from the sample. School districts reporting over 100 percent of their students 

qualifying for free or reduced-price lunch were imputed to 100 percent. Districts reporting zero students 

eligible for free or reduced-price lunch were removed from the sample.  States not reporting free or 

reduced-price lunch counts for 2017 - 18 were not imputed. School districts without free or reduced-

price lunch counts are: The District of Columbia, Delaware, Tennessee, West Virginia, and 

Massachusetts.  

Sources: Data for free or reduced-price lunch eligibility, and demographic counts are from the National 

Center for Education Statistics (NCES) Common Core of Data (CCD) Public Elementary/Secondary 

School Universe (PSU) Survey. School district level poverty estimates are from the U.S. Census 

Bureau's Small Area Income and Poverty Estimates (SAIPE) Program. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

51 

 

Table A.2: State Imputations and Districts with FRPLE Greater than or Equal to 100% 

of the District Population Removed 

Dependent Variable: FRPLE Share 

Panel A: Estimates for HLDs (95th Percentile Cutoff) 

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

 P95 P95 P95 P95 P95 

      

Poverty share (PS) 1.842*** 1.704*** 1.708*** 1.771*** 1.639*** 

 [0.019] [0.020] [0.020] [0.020] [0.022] 

Latinx share  0.236*** 0.254*** 0.263*** 0.329*** 

  [0.007] [0.009] [0.009] [0.011] 

High Latinx (HL)   -0.024*** 0.301*** 0.259*** 

   [0.009] [0.016] [0.016] 

PS*HL    -1.301*** -1.182*** 

    [0.057] [0.057] 

Constant 0.171*** 0.157*** 0.155*** 0.144*** 0.147*** 

 [0.003] [0.003] [0.003] [0.003] [0.011] 

      

Observations 12,415 12,415 12,415 12,415 12,415 

R-squared 0.564 0.610 0.610 0.623 0.685 

State FE NO NO NO NO YES 

Panel B: Estimates for HLDs (90th Percentile Cutoff) 

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

 P90 P90 P90 P90 P90 

      

Poverty share (PS) 1.842*** 1.704*** 1.704*** 1.815*** 1.686*** 

 [0.019] [0.020] [0.020] [0.021] [0.022] 

Latinx share  0.236*** 0.223*** 0.278*** 0.344*** 

  [0.007] [0.012] [0.011] [0.013] 

High Latinx (HL)   0.010 0.221*** 0.194*** 

   [0.008] [0.011] [0.011] 

PS*HL    -1.108*** -1.016*** 

    [0.048] [0.048] 

Constant 0.171*** 0.157*** 0.158*** 0.136*** 0.137*** 

 [0.003] [0.003] [0.003] [0.003] [0.010] 

      

Observations 12,415 12,415 12,415 12,415 12,415 

R-squared 0.564 0.610 0.610 0.628 0.689 

State FE NO NO NO NO YES 

Panel C: Estimates for HLDs (75th Percentile Cutoff) 

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

 P75 P75 P75 P75 P75 

      

Poverty share (PS) 1.842*** 1.704*** 1.707*** 1.851*** 1.714*** 

 [0.019] [0.020] [0.020] [0.023] [0.025] 

Latinx share  0.236*** 0.198*** 0.274*** 0.312*** 

  [0.007] [0.012] [0.012] [0.012] 
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High Latinx (HL)   0.022*** 0.107*** 0.104*** 

   [0.005] [0.007] [0.007] 

PS*HL    -0.626*** -0.557*** 

    [0.043] [0.042] 

Constant 0.171*** 0.157*** 0.157*** 0.131*** 0.132*** 

 [0.003] [0.003] [0.003] [0.003] [0.011] 

      

Observations 12,415 12,415 12,415 12,415 12,415 

R-squared 0.564 0.610 0.611 0.621 0.684 

State FE NO NO NO NO YES 

Notes: *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors in brackets. All districts from United 

States (U.S.) Territories were removed. Districts with missing values for the number of students 

qualifying for free or reduced-price lunch, the number of Latinx students, or the number of students in 

poverty were removed from the sample. School districts reporting 100 percent or more of their students 

eligible for free or reduced-price lunch were removed from the sample. Districts reporting zero students 

eligible for free or reduced-price lunch were removed from the sample. States not reporting free or 

reduced-price lunch counts for 2017 - 18 were imputed using the last year the state reported free or 

reduced-price lunch counts. States imputed using free or reduced-price lunch counts from 2015 - 16 are: 

The District of Columbia, Delaware, Tennessee, and West Virginia. Massachusetts imputations are from 

2014 - 15.   

Sources: Data for free or reduced-price lunch eligibility, and demographic counts are from the National 

Center for Education Statistics (NCES) Common Core of Data (CCD) Public Elementary/Secondary 
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Table A.3: No State Imputations and Districts with FRPLE Greater than or Equal to 

100% of the District Population Removed 

Dependent Variable: FRPLE Share 

Panel A: Estimates for HLDs (95th Percentile Cutoff) 

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

 P95 P95 P95 P95 P95 

      

Poverty share (PS) 1.825*** 1.688*** 1.691*** 1.756*** 1.635*** 

 [0.020] [0.020] [0.020] [0.021] [0.022] 

Latinx share  0.234*** 0.249*** 0.259*** 0.324*** 

  [0.007] [0.009] [0.009] [0.011] 

High Latinx (HL)   -0.020** 0.299*** 0.261*** 

   [0.009] [0.016] [0.016] 

PS*HL    -1.282*** -1.175*** 

    [0.057] [0.057] 

Constant 0.175*** 0.161*** 0.159*** 0.148*** 0.149*** 

 [0.003] [0.003] [0.003] [0.003] [0.011] 

      

Observations 11,973 11,973 11,973 11,973 11,973 

R-squared 0.557 0.604 0.605 0.617 0.680 

State FE NO NO NO NO YES 

Panel B: Estimates for HLDs (90th Percentile Cutoff) 

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

 P90 P90 P90 P90 P90 

      

Poverty share (PS) 1.825*** 1.688*** 1.686*** 1.800*** 1.681*** 

 [0.020] [0.020] [0.020] [0.021] [0.022] 

Latinx share  0.234*** 0.217*** 0.272*** 0.337*** 

  [0.007] [0.012] [0.011] [0.013] 

High Latinx (HL)   0.014* 0.220*** 0.195*** 

   [0.008] [0.011] [0.011] 

PS*HL    -1.088*** -1.008*** 

    [0.049] [0.048] 

Constant 0.175*** 0.161*** 0.162*** 0.139*** 0.138*** 

 [0.003] [0.003] [0.003] [0.003] [0.010] 

      

Observations 11,973 11,973 11,973 11,973 11,973 

R-squared 0.557 0.604 0.604 0.622 0.684 

State FE NO NO NO NO YES 

Panel C: Estimates for HLDs (75th Percentile Cutoff) 

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

 P75 P75 P75 P75 P75 

      

Poverty share (PS) 1.825*** 1.688*** 1.690*** 1.834*** 1.708*** 

 [0.020] [0.020] [0.020] [0.024] [0.025] 

Latinx share  0.234*** 0.199*** 0.272*** 0.310*** 

  [0.007] [0.012] [0.012] [0.012] 
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High Latinx (HL)   0.021*** 0.103*** 0.103*** 

   [0.005] [0.007] [0.007] 

PS*HL    -0.609*** -0.550*** 

    [0.044] [0.042] 

Constant 0.175*** 0.161*** 0.161*** 0.135*** 0.134*** 

 [0.003] [0.003] [0.003] [0.003] [0.011] 

      

Observations 11,973 11,973 11,973 11,973 11,973 

R-squared 0.557 0.604 0.605 0.615 0.678 

State FE NO NO NO NO YES 

Notes: *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors in brackets. All districts from United 

States (U.S.) Territories were removed. Districts with missing values for the number of students 

qualifying for free or reduced-price lunch, the number of Latinx students, or the number of students in 

poverty were removed from the sample. School districts reporting 100 percent or more of their students 

eligible for free or reduced-price lunch were removed from the sample. Districts reporting zero students 

eligible for free or reduced-price lunch were removed from the sample. States not reporting free or 

reduced-price lunch counts for 2017 - 18 were not imputed. School districts without free or reduced-

price lunch counts are: The District of Columbia, Delaware, Tennessee, West Virginia, and 

Massachusetts.  

Sources: Data for free or reduced-price lunch eligibility, and demographic counts are from the National 

Center for Education Statistics (NCES) Common Core of Data (CCD) Public Elementary/Secondary 

School Universe (PSU) Survey. School district level poverty estimates are from the U.S. Census 

Bureau's Small Area Income and Poverty Estimates (SAIPE) Program. 
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Table A.4: Estimates for Direct Certification Rates 

Dependent Variable: Direct Certification Share 

 (1) (3) (4) (5) (6) (7) (9) (10) (11) (12) 

 P95 P95 P95 P95 P95 90 (%) 90 (%) 90 (%) 90 (%) 90 (%) 

Panel A: Estimates for HLDs 

Panel A1: Percentile Cutoffs for HLDs Panel A2: Percent Cutoffs for HLDs 

           

Poverty share (PS) 0.286*** 0.625*** 0.625*** 0.649*** 0.308*** 0.286*** 0.625*** 0.631*** 0.640*** 0.301*** 

 [0.014] [0.021] [0.021] [0.022] [0.015] [0.014] [0.021] [0.021] [0.022] [0.014] 

Latinx share  -0.148*** -0.148*** -0.145*** 0.005  -0.148*** -0.137*** -0.138*** -0.002 

  [0.007] [0.009] [0.009] [0.006]  [0.007] [0.008] [0.008] [0.005] 

High Latinx (HL)   -0.000 0.118*** 0.044***   -0.043*** 0.158*** 0.065*** 

   [0.009] [0.015] [0.009]   [0.011] [0.026] [0.015] 

PS*HL    -0.472*** -0.238***    -0.640*** -0.302*** 

    [0.058] [0.036]    [0.076] [0.050] 

Constant 0.319*** 0.001 0.001 -0.003 0.313*** 0.319*** 0.001 -0.001 -0.002 0.315*** 

 [0.013] [0.003] [0.003] [0.003] [0.013] [0.013] [0.003] [0.003] [0.003] [0.013] 

           

Observations 12,709 12,709 12,709 12,709 12,709 12,709 12,709 12,709 12,709 12,709 

R-squared 0.782 0.125 0.125 0.128 0.783 0.782 0.125 0.126 0.128 0.783 

State FE YES NO NO NO YES YES NO NO NO YES 

 (1) (3) (4) (5) (6) (7) (9) (10) (11) (12) 

 P95 P95 P95 P95 P95 90 (%) 90 (%) 90 (%) 90 (%) 90 (%) 

Panel B: Estimates for HWDs 

Panel B1: Percentile Cutoffs for HWDs Panel B2: Percent Cutoffs for HWDs 

           

Poverty share (PS) 0.286*** 0.565*** 0.558*** 0.553*** 0.232*** 0.286*** 0.565*** 0.570*** 0.563*** 0.248*** 

 [0.014] [0.020] [0.020] [0.021] [0.013] [0.014] [0.020] [0.020] [0.024] [0.015] 

White share  0.014** 0.009 0.008 -0.051***  0.014** 0.020** 0.018** -0.049*** 

  [0.007] [0.007] [0.007] [0.005]  [0.007] [0.008] [0.008] [0.005] 

High white (HL)   0.020*** 0.005 -0.000   -0.006 -0.009 0.010*** 

   [0.007] [0.015] [0.007]   [0.003] [0.006] [0.003] 

PS*HW    0.079 0.038    0.026 -0.056** 
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    [0.093] [0.041]    [0.044] [0.023] 

Constant 0.319*** -0.021*** -0.018*** -0.016*** 0.361*** 0.319*** -0.021*** -0.024*** -0.023*** 0.355*** 

 [0.013] [0.006] [0.006] [0.006] [0.013] [0.013] [0.006] [0.007] [0.007] [0.013] 

           

Observations 12,709 12,709 12,709 12,709 12,709 12,709 12,709 12,709 12,709 12,709 

R-squared 0.782 0.093 0.094 0.094 0.786 0.782 0.093 0.093 0.093 0.786 

State FE YES NO NO NO YES YES NO NO NO YES 

Notes: *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors in brackets. All districts from United States (U.S.) Territories were removed. 

Districts with missing values for the number of students qualifying for free or reduced-price lunch, the number of Latinx students, direct 

certification, or the number of students in poverty were removed from the sample. School districts reporting over 100 percent of their students 

qualifying for free or reduced-price lunch were imputed to 100 percent. Districts reporting zero percent of students eligible for direct certification 

were removed from the sample. 

Sources: Data for free or reduced-price lunch eligibility, and demographic counts are from the National Center for Education Statistics (NCES) 

Common Core of Data (CCD) Public Elementary/Secondary School Universe (PSU) Survey. School district level poverty estimates are from the 

U.S. Census Bureau's Small Area Income and Poverty Estimates (SAIPE) Program 
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Table A.5: Estimates for FRPLE from 2014 – 15 (First Year CEP Nationally Available) 
Dependent Variable: FRPLE Share 2014 - 15 

 (1) (3) (4) (5) (6) (7) (9) (10) (11) (12) 

 P95 P95 P95 P95 P95 90 (%) 90 (%) 90 (%) 90 (%) 90 (%) 

Panel A: Estimates for HLDs 

Panel A1: Percentile Cutoffs for HLDs Panel A2: Percent Cutoffs for HLDs 

           

Poverty share (PS) 1.670*** 1.711*** 1.716*** 1.784*** 1.632*** 1.670*** 1.711*** 1.719*** 1.738*** 1.577*** 

 [0.023] [0.020] [0.020] [0.020] [0.023] [0.023] [0.020] [0.020] [0.021] [0.023] 

Latinx share  0.145*** 0.176*** 0.185*** 0.301***  0.145*** 0.165*** 0.163*** 0.267*** 

  [0.007] [0.009] [0.009] [0.011]  [0.007] [0.008] [0.008] [0.010] 

High Latinx (HL)   -0.039*** 0.313*** 0.256***   -0.076*** 0.426*** 0.355*** 

   [0.010] [0.021] [0.020]   [0.015] [0.035] [0.035] 

PS*HL    -1.219*** -1.081***    -1.394*** -1.227*** 

    [0.067] [0.064]    [0.090] [0.091] 

Constant 0.095*** 0.145*** 0.142*** 0.128*** 0.089*** 0.095*** 0.145*** 0.142*** 0.139*** 0.107*** 

 [0.012] [0.003] [0.003] [0.003] [0.012] [0.012] [0.003] [0.004] [0.004] [0.012] 

           

Observations 12,556 12,555 12,555 12,555 12,555 12,556 12,555 12,555 12,555 12,555 

R-squared 0.661 0.638 0.638 0.653 0.700 0.661 0.638 0.639 0.644 0.693 

State FE YES NO NO NO YES YES NO NO NO YES 

 (1) (3) (4) (5) (6) (7) (9) (10) (11) (12) 

 P95 P95 P95 P95 P95 90 (%) 90 (%) 90 (%) 90 (%) 90 (%) 

Panel B: Estimates for HWDs 

Panel B1: Percentile Cutoffs for HWDs Panel B2: Percent Cutoffs for HWDs 

           

Poverty share (PS) 1.670*** 1.581*** 1.570*** 1.587*** 1.432*** 1.670*** 1.581*** 1.564*** 1.520*** 1.373*** 

 [0.023] [0.021] [0.021] [0.022] [0.024] [0.023] [0.021] [0.021] [0.028] [0.029] 

White share  -0.170*** -0.178*** -0.175*** -0.227***  -0.170*** -0.198*** -0.207*** -0.254*** 

  [0.006] [0.006] [0.006] [0.007]  [0.006] [0.007] [0.008] [0.009] 

High white (HW)   0.031*** 0.089*** 0.078***   0.023*** 0.001 0.003 

   [0.006] [0.015] [0.014]   [0.003] [0.006] [0.006] 

PS*HW    -0.303*** -0.234***    0.151*** 0.145*** 
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    [0.076] [0.070]    [0.041] [0.039] 

Constant 0.095*** 0.311*** 0.317*** 0.311*** 0.290*** 0.095*** 0.311*** 0.326*** 0.340*** 0.320*** 

 [0.012] [0.007] [0.007] [0.007] [0.015] [0.012] [0.007] [0.008] [0.009] [0.017] 

           

Observations 12,556 12,555 12,555 12,555 12,555 12,556 12,555 12,555 12,555 12,555 

R-squared 0.661 0.655 0.656 0.657 0.702 0.661 0.655 0.657 0.657 0.703 

State FE YES NO NO NO YES YES NO NO NO YES 

Notes: *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors in brackets. All districts from United States (U.S.) Territories were removed. 

Districts with missing values for the number of students qualifying for free or reduced-price lunch, the number of Latinx students, or the number 

of students in poverty were removed from the sample. School districts reporting over 100 percent of their students qualifying for free or reduced-

price lunch were imputed to 100 percent.  

Sources: Data for free or reduced-price lunch eligibility, and demographic counts are from the National Center for Education Statistics (NCES) 

Common Core of Data (CCD) Public Elementary/Secondary School Universe (PSU) Survey. School district level poverty estimates are from the 

U.S. Census Bureau's Small Area Income and Poverty Estimates (SAIPE) Program 
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