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Executive Summary

Impact Aid (IA) is a set of federal programs funded through the U.S. Department of Education that provided $1.23 billion in financial assistance in Fiscal Year (FY) 2007
 to school districts affected by federal activities.
 The purpose of these programs, as defined in the Elementary and Secondary Education Act,
 is to provide financial assistance to school districts that experience a substantial and continuing financial burden due to 1) educating children who reside on federal property or whose parents are employed on federal property; or both, such as military service members, children living on Indian lands, or children living in low-rent federal housing projects; or 2) the acquisition of real property by the federal government that is thus unavailable to tax for the support of education. 

The largest of the four Impact Aid programs (Section 8003 Payments for Federally Connected Children, funded at $1.14 billion in FY 2007) provides formula grant compensation including additional payments for children with disabilities. The formula grant compensation for federally connected students is called a Basic Support Payment (BSP), and the formula for determination of these grants is described in section 8003(b) of the law.
 Federally connected students in a specified subset of these categories are eligible for additional funding if they are students with disabilities. Section 8003(d) details the separate formula used for the disbursement of these funds, which must be used by districts for spending on the additional costs of serving students with disabilities. For the purposes of this report, the term “Impact Aid” is used to refer to Section 8003 revenue. 

The Impact Aid funding formula is complex. Some types of students, such as those living on Indian lands or who live on other federal property (such as a military base) and have parents employed on that property or on active duty, receive much greater weight in the funding formula than others, such as students of military families living off military federal property or students of parents working on, but not living on, federal property. Because the program historically has not been fully funded, the funds are adjusted using the Learning Opportunity Threshold (LOT) formula to provide more generous subsidies for districts with higher proportions of federally connected students and districts for which Impact Aid represents a larger proportion of their budget.
 A small subset of Impact Aid districts that are designated as “Heavily Impacted” have their BSPs calculated under an alternate formula and are not subject to the LOT adjustment. 

In 2005, the Impact Aid Basic Support Payments and Payments for Children with Disabilities programs were assessed using the Program Assessment Rating Tool (PART) and received a rating of “Results Not Demonstrated.” The PART found that while the program has a clear purpose, the program design may not adequately target according to need. The PART follow up actions included developing and implementing a model for estimating the effectiveness of the program in delivering an appropriate amount of assistance to federally affected school districts. 

The purposes of this study are 1) to examine whether school districts with a federal presence receive fewer educational resources compared with similar districts without a federal presence (both before and after taking Impact Aid into account) and; 2) to examine how well targeted Impact Aid funds are to districts with “need” as well as to different kinds of districts, including those with students living on Indian lands, districts with students from military families living on federal property, and Heavily Impacted districts. 

This study uses the concept of “burden” to measure whether a school district is resource poor relative to comparable districts. The use of the term “burden” is derived from the description of the Impact Aid program in the Impact Aid legislation.
 “Burden,” as used and defined here, does not speak to the adequacy of education and should not be confused with the education finance literature examining the adequacy of educational resources for achieving a certain quality of education. The rationale for the Impact Aid program is that, without the program, the presence of federally connected students would reduce a district’s ability to fund education for all its students and hence these students pose a “burden” to the school district. Impact Aid is meant to compensate school districts for this hypothesized reduction in resources. Hence, the program’s goal of compensating for this “burden” is not an attempt to guarantee an adequate education, but rather, to make sure schools are able to provide resources for their students comparable to similar districts without federally connected students.

Previous research on the Impact Aid program (Buddin, Gill, & Zimmer, 2001 and 2004) focused on children of military service members and on whether these children receive fewer education resources overall than otherwise similar children or require more resources for their education. Their research suggests that children from military families living on federal property receive similar resources (per-pupil school expenditures and teachers per pupil) to other children, whereas children from military families living off federal property receive, on average, fewer resources. The latter finding is hypothesized to reflect the Impact Aid funding formula, which until recently gave about 21 times more reimbursement to school districts for each military child living on federal property than for each military child living off federal property, and presently gives about 9 times more reimbursement for each child living on federal property. Previous research by Buddin, Gill, & Zimmer did not find evidence that the average military child requires additional resources for schooling than does the average non-military child. 

Studies by Buddin, Gill, and Zimmer (2001 and 2004) and by Helmick and Hudson (1997) were limited to military-connected school districts. Buddin, Gill, and Zimmer used data from the 1994-95 and 1995-96 school years, and Helmick and Hudson studied the 1995-96 school year. Here we use methods similar to those of Buddin, Gill, and Zimmer (2004) to expand the analysis to all types of districts that are federally connected. Additionally, we update previous work, using the most recent data available, from the 2002-03 and 2003-04 school years.

Research Questions


This study addresses three research questions:

1. What financial burdens do school districts face because of the federal connection of students in those districts? 

2. How well targeted is Impact Aid to districts adversely affected by the federal connection of their students? 

3. Does the targeting of Section 8003 funding address financial burdens more effectively for some types of federally connected students than others?

We find that how much Impact Aid districts spend per student relative to demographically similar districts, both before and after Impact Aid is taken into account, depends on the types of federally connected students they serve and the concentration of those students. In addition, we find that patterns of expenditures in three nonstandard types of Impact Aid districts, Heavily Impacted districts, districts with students living on Indian Lands, and districts in equalization states, were quite different from those of “standard” Impact Aid districts. 

This report finds that “standard” Impact Aid districts have, on average, expenditures per pupil that are 2 percent less than expenditures in comparable districts without federally connected students prior to including Impact Aid and 1 percent less after including Impact Aid. These results, however, are highly correlated with the total percent federally connected. In districts with low concentrations of federally connected students, Impact Aid does not compensate very much for the extra costs of educating federally connected students. In districts with high concentrations, Impact Aid districts spend almost 3 percent less per pupil than comparable districts prior to compensation from Impact Aid, but they spend slightly more than comparable districts when Impact Aid is included. This report finds that among standard Impact Aid districts, there is no correlation between “need,” as measured by Gross Burden, and Impact Aid funds. 

The degree to which Impact Aid adequately compensates districts for the extra costs of educating federally connected students varies by type of federally connected student. On average, Impact Aid overcompensates districts for students of civilian families living on federal property, students with disabilities from military families living on federal property, and, to a lesser extent, students of military families living on federal property. In contrast, on average Impact Aid undercompensates districts for students with disabilities from military families living off federal property, and to a lesser extent, other types of federally connected students and students in military families living off federal property.  Students living in low-rent housing are associated with Impact Aid amounts that adequately compensated for the extra costs of the federal connections. 

Heavily Impacted districts are found to spend 28 percent less per pupil than comparable districts without federally connected students prior to receiving Impact Aid but 10 percent more after receiving Impact Aid. Districts with students living on Indian lands spend approximately 2 percent more than comparable districts without federally connected students prior to receiving Impact Aid and 17 percent more after receiving Impact Aid. When calculated as a per percent of students federally connected of this type, students living on Indian lands are associated with Impact Aid amounts that moderately overcompensated for students’ federal connections. 

Methods and Data

Our general approach to answering the research questions is to compare the resources spent in Impact Aid districts to non–Impact Aid districts with similar student demographics and other characteristics. To address research question #1, we first define conceptually what we mean by “burden” and how we measure it. To start, we define two different concepts of burden: “gross burden” and “net burden.” In the context of our expenditures approach,
 the conceptual definitions are as follows:

· Gross Burden is the amount of funds necessary to make expenditures on students equal to what they would be in comparable districts, prior to the receipt of Impact Aid. 

· Net Burden is the amount of funds necessary to make expenditures on students equal to what they would be in comparable districts after Impact Aid is taken into account.

A positive Gross or Net Burden means that a district with federally connected students is spending less per student than a similar district with no federally connected students. A negative Gross or Net Burden means that a district with federally connected students is spending more per student than a similar district without federally connected students. 

To measure Gross and Net Burden, we use an analytic model to estimate what comparable districts without federally connected students spend. As shown in Exhibit S-1, Gross Burden is the difference between estimated district per-pupil expenditures in a comparable district without federally connected students and no Impact Aid, and estimated expenditures in a comparable district with the federal connection of its students but without Impact Aid funds. 
 Net Burden is the difference between estimated district per pupil expenditures in a comparable district without federally connected students and no Impact Aid, and district expenditures with the federal connection and including Impact Aid compensation.

Exhibit S-1. Illustration of Measures of Gross and Net Burden
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When comparing similar districts, the analytic model takes into account a number of characteristics, including: 

· District cost characteristics, including student demographic and special needs information as well as a comparable wage index for non-educational jobs (from Common Core of Data and Comparable Wage Index data, both from the National Center for Education Statistics)

· District demand for education characteristics, such as the wealth, income, and demographics of the district’s residents (from 2000 U.S. Census data) 

· Non-local revenue streams, specifically, state and non–Impact Aid federal revenue (from Common Core of Data) 

The analytic model also includes the percentage of students federally connected and the percentage who have disabilities and a federal connection, both calculated separately for each type of federal connection (from Impact Aid Program Administrative Data). 

Two analytic models were used. The standard analytic model includes only “standard” Impact Aid districts and excludes three non-mutually exclusive types of districts that were found to be nonstandard for the analysis:
 

· Heavily Impacted districts as described by Section 8003(b)(2) of the legislation (2.3 percent of Impact Aid districts, 6.1 percent of Impact Aid students, 23.2 percent of all Impact Aid dollars);

· Districts with students living on Indian lands
 (49.1 percent of Impact Aid districts, 17.4 percent of Impact Aid students, and 52.6 percent of all Impact Aid dollars); and

· Districts in the three states with equalization exemptions
 (6.4 percent of Impact Aid districts, 5.7 percent of Impact Aid students, and 18.1 percent of all Impact Aid dollars). 

“Standard” districts comprise 47.3 percent of Impact Aid districts and 75.0 percent of Impact Aid students, and received 24.2 percent of all Impact Aid dollars.

The second, or alternate, analytic model includes all three types of nonstandard Impact Aid districts, as well as standard Impact Aid districts. 

The sample size for the standard analytic model is 12,391 districts in the 2002‑03 school year and 12,511 districts in the 2003‑04 school year, representing 71.4 percent of the operational school districts in the country, which cover 90.9 percent of the country’s public school student population. The sample for the alternate analytic model contains 13,390 districts from the 2002‑03 school year and 13,510 districts from the 2003‑04 school year, representing over 77.2 percent of the operational school districts in the country, which cover 95.6 percent of the country’s public school student population.

The standard analytic model is the preferred model for estimating Gross and Net Burden for standard Impact Aid districts because the inclusion of nonstandard Impact Aid districts results in marked changes in the estimates of Gross and Net Burden. Hence, estimating the model including only standard Impact Aid districts provides a more accurate picture of burden for those districts. However, the standard analytic model estimates Gross and Net Burden for only 47.3 percent of the districts receiving Impact Aid, and these districts receive only 24.2 percent of total Impact Aid. The alternate analytic model was used to estimate Gross and Net Burden for both standard and nonstandard Impact Aid districts, including districts with students living on Indian lands and Heavily Impacted districts. 

Answering the Research Questions

Question #1: What financial burdens do school districts face because of the federal connection of students in those districts?

Because the answer depends greatly on the type of school district, we discuss three types of districts separately below: first, standard Impact Aid districts (which exclude the districts that are nonstandard in the Impact Aid analysis, districts with students from Indian lands, Heavily Impacted districts, districts located in equalization states); second, Heavily Impacted districts; and third, districts with students from Indian lands. 

Gross and Net Burden for Standard Impact Aid Districts 

Both average Gross Burden and average Net Burden are positive in standard Impact Aid districts ($161 and $83 per pupil, respectively), indicating that districts with federally connected students spend less than comparable districts without a federal presence (See Exhibit S-2 and Exhibit S‑3). However, compared with the average district expenditures per pupil in comparable non–Impact Aid districts, $8,347 per pupil, these average burdens are small. Gross Burden is approximately 2 percent of average expenditures per pupil, and the average Net Burden remaining after Impact Aid is approximately 1 percent of expenditures per pupil (see Exhibit S‑4). In other words, expenditures in standard Impact Aid districts average about $8,185 per pupil, or about 98 percent of expenditures in non–Impact Aid districts, before receiving Impact Aid. With the addition of Impact Aid, expenditures are brought up to about $8,263, or about 99 percent of non–Impact Aid districts’ expenditures.
Exhibit S-2. Gross and Net Burden for Standard Impact Aid Districts

	 
	Standard Model

	 
	Mean
	Standard 

Deviation

	Gross Burden
	$161.21
	$530.25

	Net Burden
	$83.38
	$604.69

	 
	 
	 

	% of Gross Burden Covered by Impact Aid
	48.28%
	 


Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Exhibit S-3. Average Expenditures Per Pupil for Impact Aid Districts and Comparable Non-Federally Connected Districts, Standard Impact Aid Districts
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Exhibit S-4. Gross and Net Burden for Standard Impact Aid Districts as a Percentage of Average Current Expenditures per Pupil
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Standard Impact Aid districts face extra costs from educating federally connected children prior to taking Impact Aid into account; Impact Aid compensates standard Impact Aid districts for about 48 percent of the extra costs of educating federally connected children. 

While the average burden measures are small, there is considerable variation in burden across districts. Impact Aid pays a much larger share of the additional costs in districts with higher concentrations of federally connected children than in districts with lower concentrations (see Exhibits S-5 and S-6). This is because the LOT formula directs more compensation for federally connected students to districts with higher concentrations of such students.

Exhibit S-6 shows Gross Burden and Net Burden for standard Impact Aid districts divided into quartiles based on the total percentage of federally connected students in the districts. Gross Burden is positive for all four quartiles. Gross Burden is highest for the first quartile (2.14 percent of expenditures per pupil) and the fourth quartile (2.99 percent of expenditures per pupil), and lowest for the middle two quartiles. Exhibit S-6 shows that, looking across the quartiles, the percent of Gross Burden covered by Impact Aid increases, with 1.5 percent of Gross Burden covered by Impact Aid in the first quartile and 111.6 percent of the Gross Burden being covered in the fourth quartile. On average, in the highest quartile, Impact Aid more than compensates districts for the federally connected students.

Exhibit S-5. Gross and Net Burden as a Percent of Average Expenditures per Pupil by Quartile of Total Percent Federally Connected
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Exhibit S-6. Percent of Gross Burden Covered by Impact Aid, by Quartile
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Gross and Net Burden for Heavily Impacted Districts

In the absence of Impact Aid, Heavily Impacted districts would need to increase expenditures significantly in order to spend as much as comparable districts. However, they receive more Impact Aid funds than are necessary to compensate them for their federally connected students.

In the sample for our alternate model, 23 districts in the 2002‑03 school year and 25 districts in the 2003‑04 school year are designated as Heavily Impacted in the Impact Aid legislation.
 Exhibit S-7 shows that these districts, on average, have a very high Gross Burden ($2,361 per pupil). However, they also have a negative Net Burden that is also large in magnitude, $811. Expenditures in Heavily Impacted districts average about $6,019 per pupil before receiving Impact Aid, or about 72 percent of the $8,335 per pupil spent in comparable non–Impact Aid districts. With the addition of Impact Aid, expenditures are brought up to about $9,146 or 110 percent of expenditures in comparable non–Impact Aid districts; meaning that, on average, Heavily Impacted districts with Impact Aid are spending more per pupil than comparable districts. It is important to note that there is considerable variability in Net and Gross Burden among these districts as indicated by high standard deviations in the estimated amounts. Gross Burden ranged from $517 to $5,482 per student, whereas Net Burden ranged from -$3,500 to $821 per pupil.

Exhibit S-7. Average Expenditures per Pupil for Impact Aid Districts and Comparable Non-Federally Connected Districts, Heavily Impacted Districts
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Gross and Net Burden for Districts with Indian Lands

Districts with students living on Indian lands spend more per student than similar districts without a federal connection, even before taking Impact Aid into account. Impact Aid increases their expenditures per pupil. Exhibit S-8 shows that, on average, districts with students living on Indian lands have a negative Gross Burden (-$185 per pupil) and a negative Net Burden (-$1,355 per pupil).
 Expenditures in Indian land districts would average about $8,188 per pupil before receiving Impact Aid, or about 102 percent of expenditures in comparable non–Impact Aid districts, which are $8,004 per pupil. With the addition of Impact Aid, expenditures are brought up to about $9,358 or 117 percent of expenditures in comparable non–Impact Aid districts. 
Exhibit S-8. Average Expenditures Per Pupil for Impact Aid Districts and Comparable Non-Federally Connected Districts, Districts with Students Living on Indian Lands
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An important caveat for the results for Impact Aid districts with students living on Indian Lands is that they are relatively unique in their high concentrations of students of American Indian ethnicity. Only a handful (40) of the 24,477 non-Impact Aid district observations had more than 50 percent of their students of American Indian ethnicity, and the average percent American Indian in non-Impact Aid districts was 0.17 percent. In contrast, 35 percent of the 1,198 Impact Aid district observations with students living on Indian Lands had more than half of their students of American Indian ethnicity, with an average of 33 percent.  Therefore, any unique cultural, linguistic, or other unobservable factors that may affect the costs of educating predominately American Indian student populations may not be fully captured in our analytic model.

Question #2: How well targeted is Impact Aid to districts adversely affected by the federal connection of their students?

Impact Aid is not well targeted to districts with higher “need.” The summary measure we used to answer this question was the correlation across districts between Gross Burden, which is measured per pupil, and compensating Impact Aid per pupil. This correlation indicates whether there is a proportionate relationship between “need” and Impact Aid, and can range from -1.0 to 1.0. A correlation of 1.0 means that Impact Aid is perfectly targeted toward districts with “need,” and a district with twice the “need” gets twice the amount of Impact Aid. A correlation of zero means that there is no relationship between “need” and aid, and a correlation of -1.0 would mean that Impact Aid is allocated to districts that had the least “need.” The result reported in Exhibit S-9 shows that the correlation between the level of aid and the level of “need” is .002 and is not statistically different from zero, indicating that there is no relationship between “need,” as measured by Gross Burden, and Impact Aid. 
Exhibit S-9. Correlation between Gross Burden and Impact Aid for Standard Impact Aid Districts

	 
	
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Corr
	p-value
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Corr (IA,GB)
	-0.002
	p=.9597
	 
	 
	 
	 
	 
	 
	 
	 
	 

	N
	1145
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

When taking nonstandard Impact Aid districts into account using the alternate model, we find that including Heavily Impacted districts results in a statistically significant increase in the correlation to 0.55, indicating that more Impact Aid is allocated to districts with more “need.” Including districts with students living on Indian lands makes the correlation revert back to close to zero (i.e., no relationship between Impact Aid and “need”). 

Question #3: Does the targeting of Section 8003 funding address financial burdens more effectively for some types of federally connected students than others?

To answer this question we calculate the average Net Burden for each one percentage point of various categories of federally connected students. For two types of federally connected students, the additional cost to the district was greater than the Impact Aid received. Taking Impact Aid into account, for each one percentage point of students of military families living off federal property, districts spent $72 less per pupil than comparable districts without a federal connection. For each one percentage point of students in “other” federally connected families, districts spent $118 less per pupil than comparable districts without a federal connection. Students living in federal low-rent housing appear to decrease spending per pupil by a negligible amount, $9 for each percentage point of this type.

For two types of students, students of military families living on federal property (such as on base) and students of civilian families living on federal property, districts spent more per student than comparable districts without a federal connection. For each one percentage point of students of military families living on federal property, districts spent $165 more per pupil than comparable districts without a federal connection. For each percentage point of students of civilian families living on federal property, districts spent an additional $1,179 per pupil than comparable districts without a federal connection. The actual dollar figure for the burden of students of civilian families living on federal property varied across analytic models, but was consistently a large negative number. 

For students living on Indian lands, we ran the same calculations using the alternate model. For each one percentage point of students living on Indian lands, districts are spending $55 more per pupil than comparable districts without federally connected students. While positive, this number is small in magnitude. Together with the results presented under Research Question #1, we conclude that districts with students living on Indian lands spend a great deal more per pupil ($1,355 per pupil) than comparable districts because of the concentration of students living on Indian lands and the skewing of the LOT formula toward districts with large concentrations of federally connected students. In the average district with students living on Indian lands, about one-quarter (26 percent) of the student population live on a Indian lands. For each one percentage point of students living on Indian lands that also have a disability, districts are spending $465 more per pupil than comparable districts. This is comparable to the result for students from military families living on federal property (see Exhibit S-10).
Exhibit S-10. Net Burden for Each One Percent of Students Federally Connected in Standard Impact Aid Districts by Type

	 
	Standard Model

	Type
	Net Burden Per 1 Percent Federally Connected 
	Standard 

Deviation
	 
	Average Percent Federally Connected1 

	Civilian on Federal Property
	-1178.67
	2685.35
	 
	2.3

	Military on Federal Property
	-164.50
	322.23
	 
	7.1

	Military off Federal Property
	98.18
	377.16
	 
	4.2

	In Federal Low-Rent Housing
	8.70
	41.33
	 
	5.5

	Other Federally Connected
	117.57
	707.33
	 
	13.8

	Type with Disability
	 
	 
	 
	 

	Military on Federal Property
	-596.14
	3713.20
	 
	0.9

	Military off Federal Property
	907.80
	1297.20
	 
	0.6

	 
	 
	 
	 
	 

	
	Alternate model

	Type
	
	
	
	

	On Indian Lands
	-54.56
	783.55
	
	26.2

	Type with Disability
	
	
	
	

	On Indian Lands
	-465.40
	4753.09
	
	5.2


1 Average percent federally connected of that type among districts with that type.

Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Introduction

Impact Aid (IA) is a set of federal programs funded through the U.S. Department of Education that provided $1.23 billion in financial assistance in FY 2007
 to school districts affected by federal activities.
 The purpose of these programs, as defined in the Elementary and Secondary Education Act of 1965,
 is to provide financial assistance to school districts that experience a substantial and continuing financial burden due to 1) educating children who reside on federal property or whose parents are employed on federal property; or both, such as military service members, children living on Indian lands, or children living in low-rent federal housing projects; or 2) the acquisition of real property by the federal government that is thus unavailable to tax for the support of education. 

The largest of the four Impact Aid programs (Section 8003 Payments for Federally Connected Children, funded at $1.14 billion in FY 2007) provides formula grant compensation including additional payments for children with disabilities. The formula grant compensation for federally connected students is called a Basic Support Payment (BSP), and the formula for determination of these grants is described in section 8003(b) of the law.
 Federally connected students in a specified subset of these categories are eligible for additional funding if they are students with disabilities. Section 8003(d) details the separate formula used for the disbursement of these funds, which must be used by districts for spending on the additional costs of serving students with disabilities. For the purposes of this report, the term “Impact Aid” is used to refer to Section 8003 revenue. 

In 2005, the Impact Aid Basic Support Payments and Payments for Children with Disabilities programs were assessed using the Program Assessment Rating Tool (PART) and received a rating of “Results Not Demonstrated.” The PART found that while the program has a clear purpose, the program design may not adequately target according to need. The PART follow up actions included developing and implementing a model for estimating the effectiveness of the program in delivering an appropriate amount of assistance to federally affected school districts. 

The purposes of this study are 1) to examine whether school districts with a federal presence receive fewer educational resources compared with similar districts without a federal presence (both before and after taking Impact Aid into account); and 2) to examine how well targeted Impact Aid funds are to districts with “need” as well as to different kinds of districts, including those with students living on Indian lands,
 districts with students living on federal property such as military bases, and “Heavily Impacted” districts. 

The presence of federally connected children has three theoretical effects on school district spending: revenue, cost, and aid effects. First, when children are federally connected, this places a burden on a school district. On the one hand, the district is asked to educate the federally connected student as it would educate a non–federally connected student. On the other hand, the state and local funds that normally would be available to provide education are limited because of the student’s federal connection. This is the revenue effect that is expected to decrease expenditures per pupil in Impact Aid districts. A significant amount of funding for schools typically comes from local revenue (e.g., sales taxes and property taxes on private homes and businesses). When parents work on federal property, they work at a location that does not pay business property taxes. Further, when parents live on federal property, they do not pay individual property taxes. In addition, whether or not the parent lives or works on federal property, if they shop at businesses located on federal property, they are shopping at businesses that do not pay local sales taxes. 

Second, it is possible that federally connected students may be more (or less) costly to educate than regular students, and hence the service burden is not simply the addition of more students, but also of more (or less) costly students. This is the cost effect: more (or less) costly students are expected to raise (or lower) expenditures per pupil in Impact Aid districts. For example, military families tend to relocate more often than non-military families, and this may put emotional or other strain on their children that schools might have to address with extra services, thereby raising expenditures. 

Finally, the presence of federally connected children means that the district may receive extra funds from the federal government in the form of Impact Aid. This is the aid effect and is expected to increase expenditures per pupil in Impact Aid districts. 

This study uses the concept of “burden” to measure whether a school district is resource poor relative to comparable districts. The use of the term “burden” is derived from the description of the Impact Aid program in the Impact Aid legislation.
 “Burden,” as used and defined here, does not speak to the adequacy of education and should not be confused with the education finance literature examining the adequacy of educational resources for achieving a certain quality of education. The rationale for the Impact Aid program is that, without the program, the presence of federally connected students would reduce a district’s ability to fund education for its students and hence these students pose a “burden” to the school district. Impact Aid is meant to compensate school districts for this hypothesized reduction in resources. Hence, the program’s goal of compensating for this “burden” is not an attempt to guarantee an adequate education, but rather to make sure schools are able to provide resources for their students comparable to similar districts without federally connected students.

Previous research on the Impact Aid program (Buddin, Gill, & Zimmer, 2001 and 2004) focuses on children of military service members and on whether these children receive fewer education resources overall or require more resources for their education than otherwise similar children. In their analysis, there is no distinction between the three theoretical effects; rather, it estimates their overall impact. However, comparison to non-federally connected students with similar characteristics attempts to control for the cost effect. Their research suggests that children from military families living on federal property receive similar resources (per-pupil school expenditures and teachers per pupil) to other children, whereas children from military families living off federal property receive, on average, fewer resources. The latter finding is hypothesized to reflect the Impact Aid funding formula, which until recently gave about 21 times more reimbursement to school districts for each military child living on federal property than for each military child living off federal property, and presently gives about 9 times more reimbursement for each military child living on federal property than for each military child living off federal property. Previous research by Buddin, Gill, & Zimmer did not find evidence that the average military child requires additional resources for schooling than does the average non-military child. 

Buddin, Gill, & Zimmer (2001) found no evidence that children of military families are more costly to educate than other types of children. In related research specifically on the costs of educating military children, Buddin, Gill, & Zimmer (2001), like Helmick and Hudson (1997),
 find that military children have higher migration rates which are related to extra costs such as for diagnostic testing and placement. However, Buddin, Gill, & Zimmer did not find enrollment variability to be greater in districts with military children than in other districts. Finally, Buddin, Gill, & Zimmer find that the proportion of military children in special education is less than that of non-military children.

The studies by Buddin, Gill, and Zimmer (2001 and 2004) and by Helmick and Hudson (1997) were limited to military-connected school districts. Buddin, Gill, and Zimmer used data from the 1994–95 and 1995–96 school years and Helmick and Hudson administered their survey during the 1995–96 school year. In this report, we use methods similar to those of Buddin, Gill, and Zimmer (2004) to expand the analysis to encompass all types of students who are federally connected. Additionally, we update previous work, using the most recent data available, from the 2002‑03 and 2003‑04 school years.

Like the Buddin, Gill, and Zimmer (2004) study, our study models the expenditure side of the Impact Aid program.
 We do not examine the revenue side of the Impact Aid Program because of the practical and statistical challenges, including the lack of consistent tax revenue data across jurisdictions, the complexity of school financing, and the fact that the financing differs significantly across districts and states. We do not explicitly model such issues as the potential tax burden of the federal connections due to the loss of property taxes on federal property or the potential tax benefits that the federal connections could have due to improving non-federal property values and bringing in extra revenue for local businesses. These are, however, captured in our estimation of the overall effect of federally connected students. An expenditure approach is taken because available data contain multiple measures of the determinants of expenditures per student. Further, because states are prohibited by law from taking Impact Aid payments into account when disbursing funds to school districts,
 a reasonable assumption is that total expenditures minus Impact Aid yields the amount districts would spend in the absence of the program.

This study is also similar to Buddin, Gill, and Zimmer (2004) in that we use regressions to estimate net effects directly without separating revenue, cost, and aid effects. However, to answer some of the research questions, the aid effect on expenditures per pupil is assumed to be equal to the actual amount of Impact Aid per pupil. Additionally, as with Buddin et al., we attempt to eliminate cost effects by controlling for observable characteristics of students. For military children, this is a problem because there are factors, such as migration rates, that may make them different from other students, but Buddin et al. (2001) find little evidence that any differences result in higher costs.
 For other types of children, we expect the controls, such as student and district poverty measures, district percent of students who are English Language Learners (ELLs), and district percent of students with disabilities to control for relevant factors that might generate differences between students in Impact Aid districts and other students. For example, holding poverty in a district and among students in a district constant, we would not expect federally connected students from federal low-rent housing to be more or less costly to educate than students in other, equally poor districts without any federally connected students. 

Research Questions

This study addresses three research questions:

1. What financial burdens do school districts face because of the federal connection of students in those districts? 

This research question is addressed by examining whether school districts with a federal presence receive fewer educational resources compared with similar districts without a federal presence (both before and after taking Impact Aid into account). Because this study is limited to analysis of the expenditure side of the school finance equation, burden is measured in expenditure terms. 

2. How well targeted is Impact Aid to the districts adversely affected by the federal connection of their students?

This research question is addressed first by examining the correlation between “burden” and Impact Aid funding and second by examining how much of that burden the Impact Aid funding covers. The approach follows that of Buddin, Gill, and Zimmer (2004), who analyzed whether increases in the percentage of students of military families living on and off federal property are correlated with lower expenditures per student. In this study, we compare district spending, including Impact Aid compensation, to spending in geographically and demographically comparable districts without a federal connection. 

3. Does the targeting of Section 8003 funding address financial burdens more effectively for some types of federally connected students than others?
This study examines the extent to which districts serving different types of federally connected students are impacted differently by the federal connection and compensated differently by the Impact Aid program. To answer this question, we estimate Net Burden for each type of federally connected student.

The Impact Aid Funding Formula

Basic Support Payments

Basic supports payments comprise the majority of Impact Aid 8003 funding. In fiscal year 2007, $1.09 billion, or 95.7 percent of 8003 funding, went to Basic Support Payments (BSP) while $49 billion, or 4.3 percent, went to Children with Disability (CWD) payments.
 The Impact Aid funding formula for BSP can be separated into two parts: the first for determining the BSP maximum, or what the district would receive were the program fully funded, and the second for determining the actual payment the district receives to account for the under-funding of the program. This second part is known as the Learning Opportunity Threshold (LOT) adjustment and is applied when the program is not fully funded, which has always been the case. 

Determination of the BSP maximum rests on the assumption that different categories of federally connected children represent different degrees of burden to the school district and therefore, the reimbursement rates vary across the different types of students. Each student type is given its own weight and, in some instances, special rules for eligibility (see appendix Exhibit A1) to reflect the different degrees of impact each type is thought to have on school finances.
 The 11 different types of federally connected students, as articulated in the legislation, as well as the weights and rules the legislation assigns to each type to indicate their relative burden, are presented in the first four columns of Exhibit A1 in Appendix A. The last two columns of the exhibit indicate the six groups used for analysis in this study.

Families who are federally connected are divided into three broad groups: those live and work on federal property, those who work on federal property, those who reside on Indian lands, and those who reside in low-rent housing. Families who work or both live and work on federal property include families with a member who is a military or civilian employee of the federal government as well as families with a member who is a foreign military officer. The numbers of students from families of foreign military officers are very small and for our analysis are collapsed into the respective domestic military family groups (living on federal property versus living off federal property).

For calculating the BSP maximum, each student type is given its own weight and, in some instances, special rules for eligibility (see Exhibit A1) to reflect the different degrees of impact each type is thought to have on school finances. The BSP maximum is equal to the product of the total number of weighted eligible students in the district and the appropriate number that represents the local contribution amount per student. The local contribution amount is usually the greater of one half the state average per-pupil district expenditures and one-half the national average per pupil expenditures. 

The LOT adjustment accounts for the fact that there is not adequate funding in the program to pay all districts the maximum BSP. This secondary formula rations the pool of available funds, favoring more funding for districts with higher concentrations of federally connected students. The LOT adjustment is the sum of the total percent of students in the district that are federally connected and the percent of the district’s budget that the BSP maximum represents. The LOT adjustment is capped at 100 percent.
 For small districts with less than 1,000 students and expenditures per pupil less than either the state or national average there is a minimum LOT of .40.

If the program were fully funded, there would be no need for the LOT adjustment, and actual BSPs would equal the BSP maximums. In the event of a budget shortfall, which has always happened, actual BSPs are derived in two steps. First, each district’s BSP maximum is multiplied by its LOT adjustment. Second, if there any funds left over after allocating to each district the amount obtained in the first step, it is allocated across districts ratably with no district allowed to receive more than its BSP maximum amount.
 

Treatment of Heavily Impacted Districts

One exception to the rules described above is for Heavily Impacted districts as described by Section 8003(b)(2) of the legislation, which allows for certain select districts to have their maximum BSP calculated under an alternate formula and, additionally, to be exempt from the LOT adjustment formula. Currently, thirty Impact Aid districts are designated as Heavily Impacted under precise rules that cannot be easily summarized here.
 When compared with similar districts, Heavily Impacted districts generally have higher concentrations of federally connected students, higher tax rates, and lower expenditures per pupil. However, Heavily Impact districts are not always the districts with the highest concentration of students or for whom Impact Aid represents the largest part of their budget. 

States with Equalization Plans

Another important aspect of the Impact Aid legislation is a provision for states (currently three) that meet the federal definition of state funding formulas that divide revenues in a manner than equalizes spending among districts across the state.
 These “equalization states” are exempt from a statute that prohibits states from taking Impact Aid into account when determining the amount of funding they disburse to districts (see sections 8009(a) and (b) of the legislation). Though not a direct adjustment to the Impact Aid funding formula, this exemption complicates analysis because funding in states that receive this exemption will behave differently than in other states. In non-equalization states where the prohibition against taking Impact Aid funds into account when distributing state revenue applies, state funding can be assumed to be exogenous from Impact Aid funding. In equalization states, we expect that state funding will be lower in districts that receive more Impact Aid. 

Children with Disabilities

Students with disabilities who are also in a subset of the federally connected student types, as described in Exhibit A1 in Appendix A, are eligible for additional Impact Aid funding.
 The extra funding for federally connected children with disabilities (CWD) comes from a separate appropriation than that for BSPs and uses a different formula for determining awards. The formula for CWD payments uses the same student categories as for BSPs, but the weights for each type are different and available funds are distributed equally to each weighted student unit. The subset of types of federally connected students for whom school districts can receive extra compensation if the student has a disability, the weights assigned to each of the types for disbursement of the extra compensation, and the groupings used for analysis are presented in Exhibit A2 in Appendix A. Additionally, it is stipulated that CWD funds must be used by the district directly for children with disabilities. 

Analysis Approach

Our general approach to answering the research questions is to compare the resources spent in Impact Aid districts to non–Impact Aid districts with similar student demographics and other characteristics. To address Research Question #1, we first define conceptually what we mean by “burden” and how we measure it. To start, we define two different concepts of burden: “Gross Burden” and “Net Burden.” In the context of our expenditures approach, the conceptual definitions are as follows:

· Gross Burden is the amount of funds necessary to make expenditures on students equal to what they would be in comparable districts, prior to the receipt of Impact Aid. 

· Net Burden is the amount of funds necessary to make expenditures on students equal to what they would be in comparable districts after Impact Aid is taken into account.

A positive Gross or Net Burden means that a district with federally connected students is spending less per student than a similar district with no federally connected students. A negative Gross or Net Burden means that a district with federally connected students is spending more per student than a similar district without federally connected students. 

To measure Gross and Net Burden, we use an analytic model to estimate what the comparable districts without federally connected students spend. As shown in Exhibit 1, Gross Burden is the difference between estimated district per pupil expenditures in a comparable district without federally connected students and no Impact Aid, ExpPerPupilNoFC,NoIA, and estimated expenditures in a comparable district with the federal connection of its students but without Impact Aid funds, ExpPerPupilFC,NoIA. 
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Net Burden is the difference between estimated district per pupil expenditures in a comparable district without federally connected students and no Impact Aid, ExpPerPupilNoFC,NoIA, and district expenditures with the federal connection and including Impact Aid compensation, ExpPerPupilFC.
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Exhibit 1. Illustration of Measures of Gross and Net Burden 
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Exhibit 2 summarizes the notation used in this report for referring to expenditures per pupil in Impact Aid districts and comparable districts without Impact Aid and without federally connected students.

Exhibit 2. Expenditures per Pupil Notation

	Notation
	ExpPerPupilNoFC, NoIA
	ExpPerPupilFC,NoIA
	ExpPerPupilFC

	Description
	Expenditures per pupil in comparable districts with no federally connected students
	Expenditures per pupil in comparable districts with federally connected students but no Impact Aid compensation
	Expenditures per pupil with federally connected students and Impact Aid compensation

	Federally Connected Students Present?
	No
	Yes
	Yes

	Receive Impact Aid?
	No
	No
	Yes


When comparing similar districts, the analytic model takes into account a number of characteristics, including: 

· District cost characteristics, including student demographic and special needs information as well as a comparable wage index for non-educational jobs (from Common Core of Data and Comparable Wage Index data, both from the National Center for Education Statistics)

· District demand for education characteristics, such as the wealth, income and demographics of the district’s residents (from 2000 U.S. Census data) 

· Non-local revenue streams, specifically, state and non–Impact Aid federal revenue (from Common Core of Data) 

The analytic model also includes the percent of students federally connected and the percent of students who have both a disability and a federal connection, both calculated separately for each type of federal connection (from Impact Aid program administrative data.) 

ExpPerPupilFC is the amount Impact Aid districts spend per pupil with federally connected students and compensating Impact Aid. To get ExpPerPupilFC,NoIA we assume that spending per pupil in districts with federally connected students in the absence of Impact Aid is simply what they spend with Impact Aid minus the Impact Aid amount: 

ExpPerPupilFC,NoIA = ExpPerPupilFC – ImpactAidPerPupil
On one hand, this assumption ignores the notion that districts may raise more funds from local sources in the absence of Impact Aid. This would tend to cause us to overestimate the difference between ExpPerPupilFC and ExpPerPupilFC,NoIA and hence, overestimate Gross Burden. On the other hand, this assumption is reasonable because we know that state revenues would not be any different in the absence of Impact Aid. We know that state revenue would be the same because of the statute in the Impact Aid legislation forbidding states from taking Impact Aid into account when determining funding for local school districts.

ExpPerPupilNoFC,NoIA is calculated for each district by using the analytical model to estimate how much comparable districts without federally connected students spend per pupil.

Data 

Sources

The study population is non-charter public districts for the 2002‑03 and 2003‑04 school years. These two school years are the most recent years for which all the necessary data are available. Data for this study of Impact Aid were obtained from 1) The U.S. Department of Education Office of Elementary and Secondary Education (OESE), which provided AIR with administrative Impact Aid data (including counts and weighted counts of students in each district that applied for Impact Aid, as well as the amount the district received in BSP and CWD payments); 2) the National Center for Education Statistics’ (NCES) Common Core of Data (CCD); 3) NCES’s Comparable Wage Index (CWI) data; and (4) NCES’s 2000 School District Demographics System (SDDS) data. 

The CCD surveys the universe of school districts in the U.S. and contains basic information on school districts such as location, total enrollment, and grades served. Some CCD information is provided at the school level and had to be aggregated to the district level. All financial data, other than those provided by Institute of Education Sciences (IES) on the Impact Aid program, were retrieved from the CCD financial data. Data on district attendance and demographics were all obtained from the CCD.

The CWI is an index of wages, excluding the wages of educators, adjusted for the differences in occupational mix and personal characteristics for the labor market in which each district is located. The CWI is intended to reflect variations in the cost of comparable labor in different labor markets—a proxy for the compensating differentials associated with recruiting and employing comparable labor in different geographic locations across the U.S. The CWI, as provided, uses the 1999 national average wage as the reference point. We matched the 2003 and 2004 index of wages to the 2002‑03 and 2003‑04 school year data, respectively.
 We also re-indexed the numbers, using the 2002 national average wage as the reference point. 

The SDDS data give district-level demographic information derived from the 2000 U.S. census. SDDS data are an aggregation of the individual-level census data to the school district level. However, because the data are based on the 2000 census, all information is the same for each district for both academic years analyzed in this study, 2002‑03 and 2003‑04.

Sample

The sample was initially limited to operational school districts in the 50 states or the District of Columbia that are not charter schools, supervisory union administrative centers, regional education services agencies, state-operated special education institutions, or federally operated special education institutions. These excluded school districts generally do not fall under the scope of the types of districts targeted by this study. Some charter school districts, however, do receive Impact Aid. Further, the District of Columbia and Hawaii were eliminated because they have only one school district each (excluding charter school districts), and around 100 districts were removed for being extreme outliers with regard to expenditures per pupil.

Two analytic models were used. The standard analytic model includes only “standard” Impact Aid districts and excludes three non-mutually exclusive types of districts that were found to be nonstandard for the analysis:
 

· Heavily Impacted districts as described by Section 8003(b)(2) of the legislation (2.3 percent of Impact Aid districts, 6.1 percent of Impact Aid students, 23.2 percent of all Impact Aid dollars);

· Districts with students living on Indian lands (49.1 percent of Impact Aid districts, 17.4 percent of Impact Aid students, and 52.6 percent of all Impact Aid dollars). 

· Districts in the three states with equalization exemptions (6.4 percent of Impact Aid districts, 5.7 percent of Impact Aid students, and 18.1 percent of all Impact Aid dollars). 

“Standard” districts comprise 47.3 percent of Impact Aid districts and 75.0 percent of Impact Aid students, and received 24.2 percent of all Impact Aid dollars.

The second, or alternate, analytic model includes all three types of nonstandard Impact Aid districts, as well as standard Impact Aid districts. 

The sample size for the standard analytic model is 12,391 districts in the 2002‑03 school year and 12,511 districts in the 2003‑04 school year, representing 71.4 percent of the operational school districts in the country, which cover 90.9 percent of the country’s public school student population. The sample for the alternate analytic model contains 13,390 districts from the 2002‑03 school year and 13,510 districts from the 2003‑04 school year, representing over 77.2 percent of the operational school districts in the country, which covers 95.6 percent of the country’s public school student population.

The standard analytic model is the preferred model for estimating Gross and Net Burden for standard Impact Aid districts because the inclusion of nonstandard Impact Aid districts results in marked changes the estimates of Gross and Net Burden. Hence, estimating the model including only standard Impact Aid districts provides a more accurate picture of burden for those districts. However, the standard analytic model estimates Gross and Net Burden for only 47.3 percent of the districts receiving Impact Aid and these districts receive only 24.2 percent of total Impact Aid. The alternate analytic model was used to estimate Gross and Net Burden for both standard and nonstandard Impact Aid districts, including districts with students living on Indian lands and Heavily Impacted districts. 

The sample used for analysis is further described in Appendix B and in Appendix Exhibits B1 and B2. Missing values for covariates were imputed using methods described in Appendix B.
 

Methods

Analytic Model

Following Buddin et al. (2004), we use a regression model to estimate the relationship between district expenditures per pupil and percent of students federally connected while controlling for state and federal revenues, demand, and cost differences. The basic regression model presented here can be regarded as a reduced-form equation of a district choice model based on the resource allocation model described in Chambers (1978).
 This theoretical model of district choice views local (district) policymakers as choosing the amount of education spending and the corresponding local tax burden according to preferences of the district’s population and outside sources of funding such as from the state and federal government. Our regression model is a reduction of this theoretical model into one equation used for empirical estimation. The regression model used is shown below:
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Where: 

ExpPerPupil = district current expenditures per pupil

Staterev = district revenues per pupil from the state

Fedrev = district revenues per pupil from the federal government (not including Impact Aid) 

DemandChar = vector of demographic characteristics of the district in natural log form, except for indicator variables

CostChar = vector of district student body characteristics in natural log form, except for indicator variables

CWI = comparable wage index

StateFE = vector of state fixed effects

Year = year fixed effect

AnyFedConnectedi = 1 if any students in the district are federally connected of type i, for each of the six types, respectively

PctFedConnectedi = the percent of students in the district that are federally connected of type i; for each of the six types, respectively

PctFCwithDisabilityi = the percent of students in the district that are federally connected of type i and have a disability; for the three types eligible for CWD payments 


[image: image12.wmf]1

b

to
[image: image13.wmf]3

b

,
[image: image14.wmf]h

,
[image: image15.wmf]i

l

,
[image: image16.wmf]i

d

,
[image: image17.wmf]i

q

,
[image: image18.wmf]i

h

 and
[image: image19.wmf]i

t

= parameters to be estimated 


[image: image20.wmf]1

g

,
[image: image21.wmf]2

g

 and
[image: image22.wmf]f
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ε = an error term 

Regression analysis estimates the relationship between each of the variables included, holding all of the other included variables constant. The estimated relationship between the percent of federally connected students for each type in the district and per-pupil expenditures tells us how much, on average, expenditures per pupil change as the percent of federally connected students for each type increases (holding non-local revenues, demand, and cost factors constant).

We included state and non–Impact Aid federal revenues in the analysis
 because districts that obtain greater revenues from those outside sources are able to spend more per pupil. A number of variables were included to reflect voters’ demand for local expenditures on primary and secondary education. These variables include demographic characteristics of the district’s population and its geographic characteristics.
 We expect districts with higher incomes and more wealth to spend more on education. Median family income, percentage of families that are low income, and percentage of housing units that are owner occupied were all included as measures of the income and wealth of the district’s residents. The fewer children, the more college-educated adults, and the fewer citizens who are of retirement age in a district, the more likely the district is to spend more per pupil. Thus, the percentage of the population ages 6 through 18, the percentage of adults with a college degree or higher, and the percentage of the population that is 65 years or older were included as measures of how residents of a district might prioritize educational spending. Both racial composition and urbanicity have also been found to be correlated with educational spending. Thus, the percentage of the population that is African American and the percentage that is Hispanic were included as measures of racial composition. Indicator variables for each of the eight district locale codes
 were used to control for urbanicity.
 

Cost differences in district expenditures per pupil may be attributable to different input costs, different costs of educating more costly types of children—such as ELLs, students in special education, or high school students—or different economies of scale.
 The locale codes and median income were used to help control for the differing input prices in each district. To further control for differing input costs, we used the NCES Comparable Wage Index. Cost differences due to the presence of different types of special-needs students were controlled by the percentage of students in the district that are ELLs and the percentage that have Individualized Education Programs (IEPs). Cost differences due to the mix of elementary and high school students were controlled by the percentage of students in the district that are in high school. The total number of students in the district was included to control for economies (or diseconomies) of scale. Economies of scale refer to savings (or increases) in costs per pupil as the number of students increases. For example, if a school district has twice the number of students another district has, it may need less than twice the amount of administrative resources, and thus, need to spend less per pupil.

Because two of the populations targeted by Impact Aid are students on Indian lands and students in low-rent housing, we included the percentage of students who are American Indian and the percentage of students certified as eligible for free or reduced-price lunch as covariates in our analysis as tools for determining expenditures in comparable non–Impact Aid districts. Both of these variables are potentially correlated with expenditures per pupil.
 As part of our methodology, we want to compare a district with students living on Indian lands to a similar district without students living on Indian lands. A key control variable for comparing districts is “percent of students American Indian.” In other words, we want to compare a district with students living on Indian lands to a district without students living on Indian lands, but with the same percentage (among other factors) of students who are American Indian. Similarly for low-rent housing, we want to compare a district with students in federal low-rent housing to a district without students in federal low-rent housing, but with the same percentage (among other factors) of low-income students. 

Following Buddin et al.’s (2004) model, we used two years of data and included state and year fixed effects. State fixed effects hold constant differences between states that are common to all districts in the state, such as differences between states in preferences for education, differences in finance systems, or differences in other statewide policy that are not captured by the other variables. The year fixed effects hold constant changes over time that affect all districts, such as changes in the overall economy.

Finally, the “percent of students who are federally connected” for each type and the “percent of students who are both federally connected and have a disability” for each eligible type were included as our main variables of interest. Holding all the other factors constant, this regression analysis tells us, for each percentage-point increase in federally connected students of a given type, how much we would expect expenditures per student to change. However, the relationship between per pupil expenditures and the percentage of federally connected students may be nonlinear because the Impact Aid funding formula is nonlinear.
 To account for this, we include in our regression model squares of each of the natural log form of the “percent federally connected” terms.

The “types” or groupings for our analysis, as indicated in right-hand column of Exhibit A1, are constructed to reflect students who are treated similarly in terms of weights in the funding formula and special rules. The small number of students of families of foreign military officers living on federal property is combined with students in civilian families living on federal property. The smaller number of students from “families of foreign military officers who do not live on federal property” is combined with students from “military families not living on federal property.”
 Students from families with a federal employee not living on federal property are combined in the same category, whether or not they live in the same county as the federal place of employment. Included in this category is the small number of students from families living on federal property but not captured in one of the other groups.
 

Estimated coefficients are interpreted as indicating correlational relationships, but we make no claims that these relationships are causal. Though not causal, correlational relationships provide useful information for evaluating the program, not only through interpreting estimated coefficients individually but also through using estimated coefficients to predict expenditures in comparable districts. For example, by setting the percent of students federally connected to zero while leaving other demand and cost characteristics the same, we obtain a prediction of expenditures per pupil in comparable districts without any federally connected students. 

Estimating Gross and Net Burden

The regression framework described in the previous section estimates the relationship between the percent of students who are federally connected and expenditures per pupil. This section explains how that estimated relationship was used to determine Gross and Net Burden. As described above, we derived each of the components of Gross and Net Burden from the estimation results. First, for ExpPerPupilFC, how much the district actually spends per pupil with the federal connections and compensating Impact Aid, we simply used the predicted expenditures per pupil for each district as produced by the regression.
 We used the estimated equation to find expenditures per pupil in natural logs and then transformed them into dollar figures.
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Second, we calculated how much comparable districts without federally connected students would spend, ExpPerPupilNoFC,NoIA. This value was obtained by using the district’s data and the estimated regression equation but setting each of the “percent of students federally connected” for each type and disability type to 0. 
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Third, we calculated how much comparable districts would spend per pupil with the federally connected students but without Impact Aid, ExpPerPupilFC,NoIA. For this, we applied the assumption that expenditures per pupil in the absence of Impact Aid equal “expenditures per pupil with Impact Aid” minus Impact Aid per pupil. As discussed before, this is a strong but not unreasonable assumption and is based upon the stipulation in the Impact Aid legislation that states are not permitted to consider Impact Aid funds when determining how to allocate money to districts for education (with the notable exception of states with equalization exemptions). This assumption is strong because it presupposes that districts do not reduce their own spending when the government allocates more money to them. The impact of this on our analysis is that we potentially overestimate Gross Burden, and hence our estimate should be seen as an upper bound of that burden.

Using this assumption, expenditures per pupil in comparable districts with federally connected students but without Impact Aid, ExpPerPupilFC,NoIA, is simply the predicted expenditures per pupil with Impact Aid minus Impact Aid per pupil or:
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Applying our definitions of Net and Gross Burden:
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It is important to note that our estimates of gross and net burden for different types of districts and students are imprecise because of the large degree of variability within each type.

Results

Characteristics of Impact Aid Districts

As a preliminary step in our analysis of the data, we compared the 1,145 Impact Aid district observations to the 23,757 non–Impact Aid district observations, not only on our dependent variable (expenditures per student), but also on the demographic demand and cost variables. “Impact Aid districts” are designated as those districts receiving Section 8003 Impact Aid funds. A comparison of these averages yields a preliminary picture of how different federally impacted districts are from non–federally impacted districts. If Impact Aid districts and non–Impact Aid districts had identical state revenues, federal revenues, demand characteristics (district-wide demographic and geographic characteristics), and cost characteristics (student body characteristics, input cost index) and differed only in the federal connection of a portion of the students, we could use these unadjusted measures of expenditures per pupil in our definitions of burden and remaining burden. However, any differences or similarities witnessed in average expenditures per pupil between the two types of districts may be confounded by differences between the districts other than the federal connection of some students. These means are given in Exhibit 3, with standard deviations provided in parentheses.
 

Comparing the second and third column blocks in Exhibit 3, the mean district expenditures are slightly lower for Impact Aid districts than for non–Impact Aid districts. At the same time, the means for our district demographic indicators reveal that Impact Aid districts rank lower in most social and economic status. Impact Aid districts have lower incomes, lower per capita home values, lower home ownership rates, and higher percentages of families below the poverty line. Interestingly, Impact Aid districts have a slightly higher mean percentage of the population with a college degree. There are additional differences in the student bodies between non–Impact Aid and Impact Aid districts: Impact Aid districts have higher mean percent of students who are English language learners, a higher mean percent of students eligible for free or reduced-price lunch, and a much higher mean number of students in the districts. 

Exhibit 3. Means of Analysis Variables for Standard Model

	Variable
	All Districts
	Non Impact Aid Districts
	All Impact Aid Districts

	Expenditures per Pupil
	8551
	(2811.8)
	8565
	(2780.7)
	8263
	(3382.0)

	BSP per Pupil
	3
	(62.6)
	
	
	74
	(283.1)

	BSP per Federally Connected (FC) Student
	13
	(139.8)
	
	
	287
	(588.8)

	BSP per Weighted FC Student
	41
	(264.9)
	
	
	900
	(868.3)

	CWD per Pupil
	0
	(2.1)
	
	
	3
	(9.1)

	CWD per Federally Connected Student with a Disability 
	14
	(102.5)
	
	
	306
	(373.1)

	CWD per Weighted FC & SD Student
	21
	(147.5)
	
	
	457
	(523.3)

	LOT 
	0.01
	(0.05)
	
	 
	0.17
	(0.16)

	Federal Revenue per Pupil
	713
	(704.3)
	702
	(708.0)
	936
	(577.6)

	State Revenue per Pupil
	4726
	(2460.7)
	4722
	(2469.8)
	4796
	(2263.8)

	Median Family Income
	48700
	(17815.2)
	48895
	(17987.3)
	44653
	(13137.0)

	Total Home Value per Capita
	37400
	(27589.4)
	37794
	(27915.3)
	29222
	(17777.4)

	% of Families Owning Their Home
	75.7
	(10.95)
	76.2
	(10.56)
	64.5
	(12.87)

	% of Families Below Poverty Line
	11.4
	(7.18)
	11.2
	(7.10)
	15.1
	(7.77)

	% of Population with College Degree
	19.2
	(12.28)
	19.2
	(12.36)
	20.3
	(10.51)

	% of Population Age 6-18
	19.8
	(3.23)
	19.8
	(3.23)
	19.2
	(3.08)

	% of Population Age>65
	14.2
	(4.83)
	14.3
	(4.84)
	13.1
	(4.32)

	% Hispanic
	6.9
	(13.86)
	6.7
	(13.75)
	9.6
	(15.86)

	% Black
	5.1
	(11.67)
	4.5
	(10.94)
	16.3
	(18.58)

	Proportion in Large City
	0.01
	(0.11)
	0.01
	(0.10)
	0.07
	(0.25)

	Proportion in Mid-Sized City
	0.04
	(0.20)
	0.04
	(0.19)
	0.19
	(0.40)

	Proportion in Urban Fringe of a 
Large City
	0.18
	(0.38)
	0.18
	(0.38)
	0.21
	(0.41)

	Proportion in Urban Fringe of a Mid-Sized City
	0.11
	(0.32)
	0.11
	(0.31)
	0.14
	(0.35)

	Proportion in Large Town
	0.01
	(0.08)
	0.01
	(0.08)
	0.02
	(0.13)

	Proportion in Small Town
	0.11
	(0.32)
	0.11
	(0.32)
	0.14
	(0.35)

	Proportion in Rural Area Outside an Incorporated Place
	0.36
	(0.48)
	0.37
	(0.48)
	0.14
	(0.35)

	Proportion in Rural Area Inside an Incorporated Place
	0.17
	(0.38)
	0.18
	(0.38)
	0.09
	(0.29)

	CWI 
	0.91
	(0.13)
	0.90
	(0.13)
	0.92
	(0.12)

	District % of Students in High School
	27.3
	(21.04)
	27.3
	(21.28)
	26.5
	(15.20)

	District % of Students Free or Reduced-Price Lunch Eligible
	35.4
	(22.09)
	34.8
	(21.94)
	46.7
	(22.24)

	District % of Students English Language Learners
	4.0
	(9.41)
	3.9
	(9.30)
	5.6
	(11.24)


Standard deviations given in parentheses

Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Exhibit 3. Means of Analysis Variables for Standard Model (cont.)

	Variable
	All Districts
	Non Impact Aid Districts
	All Impact Aid Districts

	District % of Students with Disabilities
	14.4
	(5.60)
	14.4
	(5.65)
	14.5
	(4.51)

	District % American Indian students
	1.2
	(4.46)
	1.2
	(4.51)
	1.0
	(3.17)

	District Number of Students
	3520
	(15279.8)
	2823
	(6691.6)
	17969
	(62713.8)

	District % of Students FC - 
Civilian On Fed. Property
	0.0
	(0.66)
	
	
	0.4
	(3.06)

	District % of Students FC - 
Military On Fed. Property
	0.1
	(1.61)
	
	
	2.2
	(7.19)

	District % of Students FC - 
Military Off Fed. Property
	0.1
	(1.22)
	
	
	2.9
	(4.92)

	District % of Students FC - 
In Fed. Low-Rent Housing
	0.2
	(1.29)
	
	
	3.5
	(4.95)

	District % of Students FC - Other FC
	0.2
	(1.65)
	
	
	3.2
	(7.03)

	District % of Students FC with Disability - Military On Federal Property
	0.0
	(0.18)
	
	
	0.2
	(0.83)

	District % of Students FC with Disability- Military Off Fed. property
	0.0
	(0.12)
	 
	 
	0.2
	(0.49)

	N
	24902
	
	23757
	
	1145
	


Standard deviations given in parentheses.

Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

One issue with estimation is possible nonlinearity in the relationship between the percent of students in a district that are federally connected and expenditures per pupil. Exhibit 4 presents means for Impact Aid district by quartile of “total percent of students federally connected.”
 Expenditures per pupil are below average but steadily increasing for each of the first three quartiles. Expenditures per pupil in the fourth quartile, however, are at the same level as the first quartile. The potential for nonlinearity is also underscored by the differences in BSP per pupil across quartiles. In particular, BSP per formula-weighted federally connected student is substantially higher in the fourth quartile than in other quartiles. In terms of the socioeconomic status indicators, there does not tend to be a difference across quartiles, however some SES indicators, such as percent of families below the poverty line, indicate that districts in the fourth quartile have, on average, a slightly higher SES. Districts in the fourth quartile also tend to be located more often in rural districts. Looking at the percent federally connected by type, the relatively high percentages of students with a military connection indicates that it is likely that many of these districts serve students from bases.

Exhibit 4. Means of Analysis Variables by Quartile of Total Percent Federally Connected for Standard Model

	
	Quartile of Total Percent Federally Connected

	Variable
	Q1
	 
	Q2
	 
	Q3
	 
	Q4
	 

	Expenditures per Pupil
	8176
	(2207.6)
	8216
	(2515.4)
	8469
	(5053.7)
	8192
	(3016.4)

	BSP per Pupil
	2
	(6.6)
	7
	(13.1)
	24
	(39.2)
	264
	(521.2)

	BSP per Federally Connected (FC) Student
	66
	(182.5)
	129
	(244.6)
	210
	(275.2)
	742
	(966.7)

	BSP per Weighted FC Student
	304
	(451.0)
	550
	(532.5)
	860
	(544.9)
	1889
	(882.5)

	CWD per Pupil
	0
	(0.9)
	1
	(1.7)
	3
	(4.6)
	10
	(15.8)

	CWD per Federally Connected Student with a Disability 
	193
	(312.8)
	252
	(356.1)
	315
	(367.6)
	465
	(396.6)

	CWD per Weighted FC &SD Student
	315
	(483.4)
	380
	(509.1)
	477
	(524.5)
	656
	(513.8)

	LOT 
	0.05
	(0.08)
	0.10
	(0.09)
	0.16
	(0.09)
	0.36
	(0.17)

	Federal Revenue per Pupil
	961
	(490.0)
	942
	(431.3)
	944
	(560.4)
	897
	(772.0)

	State Revenue per Pupil
	4889
	(2052.9)
	4854
	(2421.4)
	4714
	(2186.0)
	4728
	(2382.7)

	Median Family Income
	43354
	(11006.3)
	43752
	(14360.9)
	45325
	(13482.7)
	46187
	(13335.7)

	Total Home Value per Capita
	27436
	(13238.5)
	28733
	(19278.7)
	30770
	(18732.5)
	29957
	(19071.8)

	% of Families Owning Their Home
	64.0
	(11.54)
	62.8
	(12.91)
	66.1
	(12.88)
	65.1
	(13.88)

	% of Families Below Poverty Line
	16.0
	(7.03)
	16.6
	(7.51)
	15.1
	(8.42)
	12.8
	(7.56)

	% of Population with College Degree
	19.3
	(9.06)
	20.0
	(11.25)
	21.4
	(10.42)
	20.6
	(11.11)

	% of Population Age 6-18
	18.9
	(2.59)
	18.4
	(2.57)
	19.5
	(2.97)
	20.0
	(3.79)

	% of Population Age>65
	13.5
	(4.02)
	14.1
	(3.97)
	13.0
	(4.57)
	11.6
	(4.34)

	% Hispanic
	14.6
	(21.20)
	8.6
	(15.09)
	6.8
	(11.31)
	8.5
	(12.93)

	% Black
	15.3
	(14.51)
	19.2
	(20.05)
	18.5
	(21.24)
	12.3
	(17.06)

	Proportion in Large City
	0.10
	(0.30)
	0.09
	(0.29)
	0.05
	(0.22)
	0.02
	(0.13)

	Proportion in Mid-Sized City
	0.29
	(0.46)
	0.22
	(0.41)
	0.16
	(0.37)
	0.10
	(0.30)

	Proportion in Urban Fringe of a Large City
	0.21
	(0.41)
	0.22
	(0.42)
	0.22
	(0.42)
	0.21
	(0.41)

	Proportion in Urban Fringe of a Mid-Sized City
	0.09
	(0.29)
	0.13
	(0.33)
	0.18
	(0.39)
	0.15
	(0.36)

	Proportion in Large Town
	0.01
	(0.10)
	0.02
	(0.13)
	0.02
	(0.15)
	0.01
	(0.12)

	Proportion in Small Town
	0.15
	(0.35)
	0.18
	(0.38)
	0.11
	(0.31)
	0.13
	(0.33)


Standard deviations given in parentheses.

Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Exhibit 4. Means of Analysis Variables by Quartile of Total Percent Federally Connected for Standard Model (cont.)

	
	Quartile of Total Percent Federally Connected

	Variable
	Q1
	
	Q2
	
	Q3
	
	Q4
	

	Proportion in Rural Area Outside an Incorporated Place
	0.09
	(0.29)
	0.12
	(0.32)
	0.11
	(0.32)
	0.24
	(0.43)

	Proportion in Rural Area Inside an Incorporated Place
	0.06
	(0.24)
	0.03
	(0.17)
	0.14
	(0.34)
	0.14
	(0.35)

	CWI 
	0.93
	(0.11)
	0.93
	(0.12)
	0.92
	(0.12)
	0.91
	(0.12)

	District % of Students in High School
	27.8
	(12.90)
	25.4
	(11.68)
	26.5
	(14.99)
	26.0
	(19.91)

	District % of Students Free or Reduced-Price Lunch Eligible
	50.2
	(20.57)
	51.4
	(21.41)
	45.6
	(23.64)
	39.7
	(21.43)

	District % of Students English Language Learners
	8.4
	(13.44)
	5.4
	(10.53)
	4.1
	(7.85)
	4.6
	(11.92)

	District % of Students with Disabilities
	14.1
	(3.41)
	15.1
	(4.39)
	13.8
	(3.64)
	14.8
	(6.03)

	District % American Indian students
	1.0
	(3.78)
	0.8
	(3.45)
	0.8
	(2.33)
	1.4
	(2.87)

	District Number of Students
	35154
	(84133.8)
	14706
	(62181.7)
	14727
	(65056.8)
	7229
	(12271.5)

	District % of Students FC - Civilian On Fed. Property
	0.0
	(0.40)
	0.1
	(0.47)
	0.2
	(1.36)
	1.2
	(5.86)

	District % of Students FC - Military On Fed. Property
	0.2
	(0.68)
	0.6
	(1.38)
	1.3
	(2.96)
	6.9
	(12.91)

	District % of Students FC - Military Off Fed. Property
	0.7
	(1.23)
	1.6
	(2.34)
	3.2
	(4.25)
	6.3
	(7.35)

	District % of Students FC - In Fed. Low-Rent Housing
	2.4
	(1.58)
	4.0
	(2.85)
	4.3
	(4.84)
	3.4
	(7.89)

	District % of Students FC - Other FC
	0.1
	(0.35)
	0.1
	(0.84)
	2.4
	(4.35)
	10.3
	(10.37)

	District % of Students FC with Disability - Military On Federal Property
	0.0
	(0.06)
	0.1
	(0.13)
	0.1
	(0.39)
	0.7
	(1.50)

	District % of Students FC with Disability- Military Off Fed. property
	0.1
	(0.13)
	0.1
	(0.23)
	0.3
	(0.41)
	0.5
	(0.76)

	N
	287
	
	286
	
	286
	
	286
	


Standard deviations given in parentheses.

Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

The sample for our alternate model contains, in addition to standard Impact Aid districts, Heavily Impacted districts, districts with students living on Indian lands, and districts from equalization exemption states. In our alternate sample: 

· 23 Impact Aid districts in the 2002‑03 school year and 25 Impact Aid districts in the 2003‑04 school year are designated as Heavily Impacted in the Impact Aid legislation;

· 598 Impact Aid districts in the 2002‑03 school year and 600 Impact Aid districts in the 2003‑04 school year contained students living on Indian lands; and

· 442 districts (80 Impact Aid districts) in the 2002‑03 school year and 439 districts (81 Impact Aid districts) in the 2003‑04 school year were in states with an equalization exemption.

Means for the alternate sample that includes districts with students living on Indian lands are fairly different and the Indian land districts dominate the top quartile. Means tables for the alternate sample are provided in Appendix D, Exhibits D1 and D2. An additional table, Exhibit D3, compares Impact Aid districts without students living on Indian lands to Impact Aid districts with students living on Indian lands. Districts with students living on Indian lands have lower SES indicators, but higher expenditures per pupil and Impact Aid per pupil.

Regression Results

Regression results for the standard model are presented in Exhibit 5.
 The estimated coefficients on the control variables are generally as expected: Students who cost more to educate are correlated with higher expenditures per pupil; higher socioeconomic variables are correlated with higher expenditures per pupil; a higher comparable wage index is correlated with higher per pupil expenditures. There are, however, a few exceptions: First, a greater percent of the population below the poverty line is correlated with higher expenditures per pupil; second, while greater total home value per capita is positively correlated with expenditures per pupil, a higher percentage of the population owning their homes is negatively correlated with expenditures per pupil. The likely explanation for these counterintuitive results is that we included a number of similar measures to control for the income and wealth of a district’s population. Hence, holding constant all of our other district measures of wealth, these indicators might capture other effects, such as lower funding for public schools because of children from home-owning families possibly transferring to private schools or costing less to educate. Additionally, holding constant all the variable of income and wealth, higher percentages of families below the poverty line might indicate that students from less affluent families are more expensive to educate and require more schooling resources. 

Exhibit 5. Regression Coefficients and Standard Errors for Standard Model

	 
	Coefficient 
	 
	SE

	Intercept
	6.755
	*
	0.1236

	Federal Revenue per Pupil
	0.086
	*
	0.0022

	State Revenue per Pupil
	0.033
	*
	0.0026

	Median Family Income
	0.133
	*
	0.0109

	Total Home Value per Capita
	0.040
	*
	0.0047

	% of Families Owning Their Home
	-0.097
	*
	0.0093

	% of Families Below Poverty Line
	0.049
	*
	0.0042

	None Below Poverty Line
	-0.024
	
	0.0319

	% of Population with College Degree
	0.099
	*
	0.0040

	None with College Degree
	0.253
	*
	0.0386

	% of Population Age 6-18
	-0.003
	
	0.0082

	None Age 6-18
	-0.201
	*
	0.0651

	% of Population Age>65
	0.065
	*
	0.0042

	% of Population Hispanic
	0.023
	*
	0.0021

	None Hispanic
	-0.011
	
	0.0060

	% of Population Black
	0.015
	*
	0.0015

	None Black
	0.019
	*
	0.0034

	Proportion in Mid-Sized City
	-0.020
	
	0.0110

	Proportion in Urban Fringe of a Large City
	0.002
	
	0.0105

	Proportion in Urban Fringe of a Mid-Sized City
	-0.061
	*
	0.0110

	Proportion in Large Town
	-0.069
	*
	0.0163

	Proportion in Small Town
	-0.059
	*
	0.0115

	Proportion in Rural Area Outside an Incorporated Place
	-0.037
	*
	0.0115

	Proportion in Rural Area Inside an Incorporated Place
	-0.066
	*
	0.0111

	CWI 
	0.141
	*
	0.0175

	District % in High School
	0.100
	*
	0.0039

	None in High School
	0.269
	*
	0.0148

	District % Free or Reduced-Price Lunch Eligible
	0.007
	*
	0.0027

	None Free or Reduced Price Lunch Eligible
	-0.052
	*
	0.0104

	District % English Language Learners
	0.008
	*
	0.0020

	None English Language Learners
	-0.003
	
	0.0032

	District % with Disabilities
	0.060
	*
	0.0039

	None with Disabilities
	0.123
	*
	0.0132

	District % American Indian
	0.000
	
	0.0022

	District Number of Students
	-0.243
	*
	0.0054

	Number of Students Squared
	0.011
	*
	0.0004


* = statistically significant at the 5% level.

Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Note: Using standard model.

Exhibit 5. Regression Coefficients and Standard Errors for Standard Model (cont.)

	 
	Coefficient 
	 
	SE

	Any Federally Connected - Civilian On Federal Property
	0.015
	
	0.0180

	% Federally Connected - Civilian On Federal Property
	-0.036
	
	0.0447

	% Federally Connected - Civilian On Federal Property - Squared
	0.036
	*
	0.0141

	Any Federally Connected - Military On Federal Property
	0.009
	
	0.0204

	% Federally Connected - Military On Federal Property
	0.012
	
	0.0350

	% Federally Connected - Military On Federal Property - Squared
	0.020
	
	0.0108

	Any Federally Connected - Military Off Federal Property
	-0.004
	
	0.0149

	% Federally Connected - Military Off Federal Property
	-0.045
	
	0.0284

	% Federally Connected - Military Off Federal Property - Squared
	0.004
	
	0.0100

	Any Federally Connected - In Federal Low-Rent Housing
	0.004
	
	0.0266

	% Federally Connected - In Federal Low-Rent Housing
	-0.037
	
	0.0307

	% Federally Connected - In Federal Low-Rent Housing - Squared
	0.018
	*
	0.0089

	Any Federally Connected - Other Federally Connected
	-0.294
	*
	0.1000

	% Federally Connected - Other Federally Connected
	0.273
	*
	0.0854

	% Federally Connected - Other Federally Connected - Squared
	-0.060
	*
	0.0182

	% Federally Connected with Disability - Military On Federal Property
	-0.171
	*
	0.0790

	% Federally Connected with Disability - Military On Federal Property - Squared
	0.022
	
	0.0416

	% Federally Connected with Disability- Military Off Federal Property
	0.080
	
	0.0707

	% Federally Connected with Disability- Military Off Federal Property - Squared
	-0.093
	
	0.0556

	Year
	0.019
	*
	0.0021

	N
	24902
	
	

	R2
	0.66
	
	


* = statistically significant at the 5% level.

Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Note: Using standard mode.
The variables of interest in this regression are the federal connection variables, indicators for a federal connection of each type and the percent federally connected of each type. In a log-log model, the coefficients on continuous variables are interpreted as elasticities.
 However, due to the squared terms, this elasticity changes as percent federally connected for the type changes. The indicator for civilians living on federal property, for example, provides an alternative intercept for districts with civilians living on federal property. The coefficient on “percent federally connected – civilian on federal property” is interpreted as the elasticity representing the percent change in expenditures per pupil correlated with a 1 percent change in the “percent federally connected – civilian on federal property.” The coefficient on the squared terms tells how this elasticity changes over the range of “percent federally connected – civilian on federal property.” A value greater than zero means that the elasticity increases as “percent federally connected” for a given type increases.

Few of the coefficients on the federal connection variables are statistically different from zero. The exceptions are each of the coefficients for the variables for “other federally connected students,” as well as the coefficient on the “percent federally connected – squared” variables for students from military families living on federal property and for students living in low-rent housing.

Due to the complex nature of the estimated relationship, we illustrate the magnitude of the coefficients in Exhibit 6 by calculating, for a district that spends $8,551 per pupil (the sample average), in the absence of federally connected children, what it would spend at the quartile cutoff for each percent federally connected for a given type, and how much this would change if the percent federally connected increased by one percentage point. This exercise transforms the results into units that are easier to understand: How much the dependent variable, measured in dollars per pupil, changes for a one-percentage-point change in students federally connected of a given type. It is important to keep in mind that additional expenditures per pupil due to an increase in federally connected students may be spent on both federally connected and non–federally connected students in Impact Aid districts.

Again, taking civilians living on federal property as an example, the 25th percentile of the “percent federally connected – civilian on federal property” is 0.03 percent. At this point, the value of expenditures per pupil ($8,668) is greater than it would be with no federally connected children ($8,551 by assumption). Increasing the percent federally connected of this type by one percentage point, to 1.03 percent, decreases expenditures per pupil by $56. At the 50th percentile, “percent federally connected – civilian on federal property” is 0.11 percent, expenditures per pupil is $8,649, and this value decreases by $31 if the “percent federally connected” is increased by 1 percentage point to 1.11 percent. At the 75th percentile, an increase of 1 percentage point leads to increase in expenditures per pupil.

Looking across the other types, at the first quartile of percent of students from military families living on federal property (0.55 percent), expenditures per pupil are higher than a comparable district with no federally connected students. This is true across each of the quartile points, and at the 75th percentile expenditures per pupil are almost $1,300 higher than in a comparable district with no federally connected students. The marginal effect of adding 1 percentage point of students federally connected of this type is attenuated across each of the percentile points. For military students living off federally property, the results are quite the opposite. Expenditures per pupil at the first quartile are less than in a comparable district with no federally connected students, and at the 75th percentile, expenditures per pupil are more than $600 less per pupil. The marginal effect of adding 1 percentage point of students federally connected of this type is negative at each percentage point and, again, this effect is attenuated at the higher percentiles.

Exhibit 6. Change in Expenditures per Pupil by Adding 1 Pct. Pt. Federally Connected by Type Evaluated at Quartile Breaks

	 
	 Quartile of Percent Federally Connected

	 
	25th
	50th
	75th

	 
	 
	 
	 

	Civilian On Federal Property
	 
	 
	 

	% Federally Connected (at Quartile)
	0.03
	0.11
	0.82

	Expenditures per Pupil at % Fed Con.
	$8668
	$8649
	$8602

	Expenditures per Pupil at % Fed Con. + 1 percentage point
	$8612
	$8618
	$8687

	Difference
	-56
	-31
	85

	 
	 
	 
	 

	Military On Federal Property 
	 
	 
	 

	% Federally Connected (at Quartile)
	0.55
	2.99
	8.54

	Expenditures per Pupil at % Fed Con.
	$8705
	$9119
	$9830

	Expenditures per Pupil % Fed Con. + 1 percentage point
	$8880
	$9269
	$9934

	Difference
	175
	150
	105

	 
	 
	 
	 

	Military Off Federal Property 
	 
	 
	 

	% Federally Connected
	0.32
	1.98
	6.02

	Expenditures per Pupil at % Fed Con.
	$8413
	$8152
	$7931

	Expenditures per Pupil at % Fed Con. + 1 percentage point
	$8226
	$8071
	$7902

	Difference
	-187
	-81
	-29

	 
	 
	 
	 

	In Federal Low-Rent Housing
	 
	 
	 

	% Federally Connected
	2.47
	4.32
	6.89

	Expenditures per Pupil at % Fed Con.
	$8433
	$8491
	$8596

	Expenditures per Pupil at % Fed Con. + 1 percentage point
	$8460
	$8531
	$8637

	Difference
	28
	40
	42

	 
	 
	 
	 

	Other Federally Connected
	 
	 
	 

	% Federally Connected
	8.01
	12.49
	18.08

	Expenditures per Pupil at % Fed Con.
	$8685
	$8632
	$8454

	Expenditures per Pupil at % Fed Con. + 1 percentage point
	$8687
	$8605
	$8418

	Difference
	3
	-27
	-36


Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index. 

Note: Using standard model.

Students from military families living on federal property and off federal property were the two types that were the focus of Buddin, Gill, and Zimmer (2004). Though our estimated coefficients are not significant for each, the predicated effects in our simulations in Exhibit 6 are large in magnitude. While statistically we cannot conclude that there is any effect of increasing the percentage of federally connected students of each of these types on expenditures per pupil, this conclusion may be due to imprecision of the estimates rather than to a non-existent or zero effect: the magnitude of the estimated effect is large, but the standard error is as well. For Buddin, Gill, and Zimmer (2004), the coefficient for percent of students from military families living on federal property is close to zero, negative, and not significant. Though our model is different from theirs, we can make some general comparisons.
 Our estimated effects of students from military families living on federal property, is, in contrast, positive, and, at the 75th percentile in our simulation, expenditures per pupil are more than 15 percent higher than a comparable district with no federally connected students. For percent of students from military families living off federal property, Buddin, Gill, and Zimmer find a coefficient, -0.0301, that is negative, large, and significant. In the simulation for this type, our results are very much in line with their findings: Expenditures per pupil in districts with this type of federally connected student are lower than in similar districts without these federally connected students. At the 75th percentile, with 6.02 percent of students in the district from military families living off federal property, expenditures per pupil are calculated to be approximately 7 percent lower than in a comparable district with no federally connected students. 

For students living in federal low-rent housing, expenditures per pupil are close to what a comparable district with no federally connected students would have, being slightly lower at the first quartile and slightly higher at the 75th percentile. The marginal effect is positive across quartiles.

Expenditures per pupil in districts with “other federally connected students” follow a pattern opposite to this: Expenditures per pupil start out slightly higher than those of a comparable district with no federally connected students at the 25th percentile and slightly lower at the 75th percentile. The marginal effect of adding one percentage point of students federally connected of this type is near zero at the 25th percentile and is negative at the 75th percentile.

Turning to students with disabilities, a similar sort of simulation was performed, but there are some key differences in this exercise. Instead of simulating a one-percentage-point increase in percent of students federally connected, we simulated the conversion of some of the federally connected students into students who were federally connected and had a disability, holding the total percentage of students who were federally connected constant.
 The number of federally connected students we simulate are also students with disabilities are determined by the respective percentile cutoff points for the students with disability distributions. For example, looking at districts with students from military families that also have a disability, the 25th percentile of percentage of this type with a disability is .10 percent. The difference row in Exhibit 7 for military on federal property in the 25th percentile column is, then, the difference between 1) a district with .55 percent of its students federally connected of this type; and 2) a district with .55 percent of its students federally connected of this type and .10 percent of its student federally connected of this type and with a disability. 

Results in Exhibit 7 illustrate that students from military families living on federal property are associated with a reduction in expenditures per pupil. Students with disabilities from military families living off federal property are associated with increases in expenditures per pupil.

Exhibit 7. Change in Expenditures per Pupil by Adding Federally Connected Students with Disabilities by Type Evaluated at Quartile Breaks

	 
	 Quartile of Percent Federally Connected

	 
	25th
	50th
	75th

	Military On Federal Property
	 
	 
	 

	% Federally Connected 
	0.55
	2.99
	8.54

	Expenditures per Pupil at % Fed Con.
	$8705
	$9119
	$9830

	% Federally Connected & Have Disability (at Quartile)
	0.10
	0.35
	0.88

	Expenditures per Pupil at % Fed Con. and % Fed Con. w/ Disability
	$8564
	$8676
	$8905

	Difference
	-$141
	-$442
	-$925

	 
	 
	 
	 

	Military Off Federal Property
	 
	 
	 

	% Federally Connected 
	0.32
	1.98
	6.02

	Expenditures per Pupil at % Fed Con.
	$8413
	$8152
	$7931

	% Federally Connected & Have Disability (at Quartile)
	0.15
	0.42
	0.79

	Expenditures per Pupil at % Fed Con. and % Fed Con. w/ Disability
	$8492
	$8287
	$8049

	Difference
	$80
	$135
	$117


Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Note: Using standard model.

Students Living on Indian Lands

In order to understand the marginal effect of additional students living on Indian lands, we used estimates from an alternate analytic model, which are presented in Exhibit D4 in Appendix D. For all of the control variables, the estimated coefficients are largely unchanged. There are some changes in coefficients on the federal connection variables. First, the coefficients for students federally connected from civilian families living on federal property change: Now they are all positive and the squared term is no longer significant. Second, for students from military families living on federal property, the sign of the coefficient on the “percent federally connected” variable flips, and the coefficient on the squared term increases in magnitude and becomes significant. Third, for students from military families living off federal property the coefficient on the “percent federally connected” variable increases in magnitude and becomes statistically significant. Fourth, for “other federally connected” students, the coefficients on all the variables are attenuated and are now not significant. 

The coefficients on the three variables related to students living on Indian lands, any federally connected living on Indian lands, percent federally connected living on Indian lands, percent federally connected living on Indian lands squared are all significantly different from zero. Though the coefficient on “percent federally connected – on Indian lands” is negative (indicating a negative elasticity), the positive coefficient on the squared term indicates that the elasticity is moving towards positive. The simulation of coefficients as performed in Exhibits 6 and 7 is repeated for students living on Indian lands in Exhibit D5 in Appendix D. At the first quartile point, expenditures per pupil are slightly less than those of a comparable district with no federally connected students, $8,498 compared to $8,551, but the change from adding one percentage point of students federally connected of this type has indeed become greater than zero. Hence, we see that the addition of one percentage point in “percent federally connected – on Indian lands,” going from 5.52 percent to 6.52 percent, is associated with a $45 increase in expenditures per pupil. By the median of “percent federally connected – on Indian lands,” expenditures per pupil is greater than the $8,551 in a comparison district. At the 75th percentile, expenditures per pupil are $1,400, or 16%, greater that the comparison district. This means not only that are expenditures per pupil increasing when the percent of students living on Indian lands increases, but also that, at higher levels, districts with such students have higher expenditures per pupil than comparable districts with no federally connected children. We conclude that districts with students living on Indian lands spend more per pupil ($1,355 per pupil) than comparable districts because of the concentration of students living on Indian lands results in a large increase in Impact Aid funds. In the average district with students living on Indian lands, about one-quarter (26 percent) of the student population live on Indian lands.

It should be emphasized here that our analysis does not investigate the adequacy
 of the education that federally connected students receive, but rather whether the districts in which they attend school expend similar amounts to comparable districts without the federal connection. For example, because federal low-income housing tends to be in low socioeconomic status districts
, and low socioeconomic status districts are hypothesized to have fewer resource to devote to education, our analysis tests whether or not students living in federal low-income housing are in districts that have expenditures per pupil equal to those of similarly poor districts without any federally connected students.

An important caveat for the results for Impact Aid districts with students living on Indian Lands is that they are relatively unique in their high concentrations of students of American Indian ethnicity. Only a handful (40) of the 24,477 non-Impact Aid district observations had more than 50 percent of their students of American Indian ethnicity, and the average percent American Indian in non-Impact Aid districts was 0.17 percent. In contrast, 35 percent of the 1,198 Impact Aid district observations with students living on Indian Lands had more than half of their students of American Indian ethnicity, with an average of 33 percent.  Therefore, any unique cultural, linguistic, or other unobservable factors that may affect the costs of educating predominately American Indian student populations may not be fully captured in our analytic model.

Answering the Research Questions

In this section we present answers to the research questions based on the standard model and include results, where appropriate, for Indian land districts and Heavily Impacted districts using the alternate model. Appendix F gives an expanded discussion of answers comparing results under each of the models. To restate the methodology, for each Impact Aid district we use an analytic model to estimate what expenditures per pupil for a comparable non-Impact Aid district would be, and compare that to estimated expenditures per pupil in Impact Aid Districts both before and after Impact Aid are taken into account.  

Question #1: What financial burdens do school districts face because of the federal connection of students in those districts?

We answer this question by providing summary measures of Gross and Net Burden. We calculated Gross and Net Burden for each district and used the unweighted average across all districts to obtain “Average Gross Burden” and “Average Net Burden.” It is important to note that Gross and Net Burden are measured in expenditures per pupil. 

Because the answer depends greatly on the type of school district, we discuss three types of districts separately below: first, standard Impact Aid districts (which exclude the districts that are nonstandard in the Impact Aid analysis, districts with students from Indian lands, Heavily Impacted districts, districts located in equalization states); second, Heavily Impacted districts; and third, districts with students from Indian lands.  

Gross and Net Burden for Standard Impact Aid Districts 

Both average Gross Burden and average Net Burden are positive in ($161 and $83 per pupil, respectively), indicating that districts with federally connected students spend less than comparable districts without a federal presence (see Exhibit 8 and Exhibit 9). However, compared with the average district expenditures per pupil in comparable districts without federally connected students ($8,346 per pupil), these average burdens are small. Gross Burden is approximately 2 percent of average expenditures per pupil, and the average Net Burden remaining after Impact Aid is approximately 1.0 percent of expenditures per pupil (see Exhibit 10). In other words, expenditures in standard Impact Aid districts average about $8,185 per pupil, or about 98 percent of expenditures in non–Impact Aid districts, before receiving Impact Aid. With the addition of Impact Aid, expenditures are brought up to about $8,263, or about 99 percent of non–Impact Aid districts’ expenditures.

The conclusion is that standard Impact Aid districts face extra costs from educating federally connected children prior to taking Impact Aid into account and that Impact Aid compensates standard Impact Aid districts for about 48 percent of the extra costs of educating federally connected children. It is, however, important to point out that the standard deviation of this measure is high, indicating that there is great variety in experiences among Impact Aid districts.

Exhibit 8. Gross and Net Burden for Standard Impact Aid Districts

	 
	Mean
	SD

	Gross Burden
	$161.21
	$530.25

	Net Burden
	$83.38
	$604.69

	 
	 
	 

	% of Gross Burden Covered by Impact Aid
	48.28%
	 

	 
	 
	 

	Gross Burden as a % of Average Expenditures per Pupil
	1.93%
	 

	Net Burden as a % of Average Expenditures per Pupil
	1.00%
	 

	 
	 
	 

	Mean Expenditures per Pupil in Quartile
	$8,263
	 

	Number of Observations
	1,145
	 

	 
	 
	 


Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Note: Using standard model.

Exhibit 9. Average Expenditures per Pupil for Impact Aid districts and Comparable Non-Federally Connected Districts, Standard Impact Aid Districts
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Exhibit 10. Gross and Net Burden for Standard Impact Aid Districts as a Percentage of Average Current Expenditures per Pupil
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One dimension of variation that we explore is across the total percentage of students federally connected. Exhibit 11 provides average Gross and Net Burden broken down by the quartile of total percent federally connected. Exhibit 12 displays these results graphically. Impact Aid pays a much larger share of the additional costs in districts with higher concentrations of federally connected children than districts with lower concentrations. This is because the LOT formula directs more compensation for federally connected students to districts with higher concentrations of such students.

Gross Burden is highest for the first quartile (2.14 percent of expenditures per pupil) and the fourth quartile (2.99 percent of expenditures per pupil), and lowest for the middle two quartiles. Exhibit 13 shows that, looking across the quartiles, the percent of Gross Burden covered by Impact Aid increases, with 1.5 percent of Gross Burden covered by Impact Aid in the first quartile and 111.6 percent of the Gross Burden being covered in the top quartile. On average, in the highest quartile, Impact Aid more than compensates districts for the federally connected students.

Exhibit 11. Gross and Net Burden by Quartiles of Total Percent Federally Connected

	
	
	
	Quartile 1
	Quartile 2
	Quartile 3
	Quartile 4

	 
	 
	 
	 
	 
	 
	 

	
	Range of Total Percent Federally Connected
	Hi
	0.0
	4.7
	8.4
	15.4

	
	
	Low
	4.7
	8.4
	15.4
	100.0

	No Equalization States, No Districts with Indian Land, No Heavily Impacted Districts
	Gross Burden
	Mean
	$175.1
	$134.6
	$90.1
	$245.0

	
	
	Std Dev
	$217.3
	$216.6
	$515.8
	$869.0

	
	Net Burden
	Mean
	$172.5
	$126.1
	$63.1
	-$28.5

	
	
	Std Dev
	$218.6
	$218.9
	$528.3
	$1034.4

	
	
	
	
	
	
	

	
	% of Gross Burden Covered by Impact Aid
	
	1.5%
	6.3%
	30.0%
	111.6%

	
	
	
	
	
	
	

	
	Mean Expenditures per Pupil in Quartile
	
	$8,176
	$8,216
	$8,469
	$8,192

	
	Number of Observations
	
	287
	286
	286
	286

	 
	 
	 
	 
	 
	 
	 


Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Note: Using standard model.

 

Exhibit 12. Gross and Net Burden as a Percent of Average Expenditures per Pupil by Quartile of Total Percent Federally Connected
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Exhibit 13. Percent of Gross Burden Covered by Impact Aid, by Quartile
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Gross and Net Burden for Heavily Impacted Districts

Using the alternate model, we can calculate Gross and Net Burden for Heavily Impacted districts. Exhibit 13 provides the results.
 The Gross Burden measure indicates that in the absence of Impact Aid, Heavily Impacted districts spend on average $2,316 less, almost 30 percent less, than comparable districts with no federally connected students. However, looking at the Net Burden figure, they receive more funds than is necessary to compensate them for their federally connected students. With Impact Aid, they spend $811 more, on average, than comparable districts with no federally connected students. Exhibit 15 displays these results graphically. It is important to note that there is considerable variability in Net and Gross Burden among these districts as indicated by high standard deviations in the estimated amounts. Gross Burden ranged from $517 to $5,482 per student, whereas Net Burden ranged from -$3,500 to $821 per pupil.

Exhibit 14. Gross and Net Burden for Heavily Impacted Districts

	
	Mean
	Standard Deviation

	Gross Burden
	$2,316
	1135.0

	Net Burden
	-$811
	998.4

	Average Expenditures per Pupil
	$9146.04
	

	N 
	48
	


Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Note: Using alternate model.

Exhibit 15. Average Expenditures per Pupil for Impact Aid Districts and Comparable Non-Federally Connected Districts for Heavily Impacted Districts
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Gross and Net Burden for Districts with Indian Lands

Also using the alternate model, we can calculate Gross and Net Burden for districts with students living on Indian lands.
 Exhibit 16 provides results.
 Districts with students living on Indian lands on average spend $185 (2 percent) more per student than similar districts without federally connected students even before taking Impact Aid into account. Impact Aid increases their expenditures per pupil further to $1,355 (17 percent) more, than comparable districts without federally connected students. Exhibit 17 shows these results graphically.
 

Exhibit 16. Gross and Net Burden for Districts with Students from Indian Lands 

	 
	Mean
	SD

	Gross Burden
	-$184.57
	$901.14

	Net Burden
	-$1354.96
	$2039.77

	Average Expenditures per Pupil
	$9,358
	 

	N 
	1198
	 


Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Note: Using alternate model.

Exhibit 17. Average Expenditures per Pupil for Impact Aid Districts and Comparable Non-Federally Connected Districts for Districts with Students from Indian Lands
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Question #2: How well targeted is Impact Aid to districts adversely affected by the federal connection of their students?

Impact Aid is not well targeted to districts with higher “need.” The summary measure we used to answer this question was the correlation across districts between Gross Burden, which is measured per pupil, and compensating Impact Aid per pupil. This correlation indicates whether there is a proportionate relationship between “need” and Impact Aid, and can range anywhere from -1.0 to 1.0. A correlation of 1.0 means that Impact Aid is perfectly targeted towards districts with “need,” and a district with twice the “need” gets twice the amount of Impact Aid. A correlation of zero means that there is no relationship between “need” and aid, and a correlation of -1.0 would mean that Impact Aid is allocated to districts that had the least “need.” The results reported in Exhibit 18 show that the correlation between the level of aid and the level of “need” is -.002 and is not statistically different from zero, indicating that there is no relationship between “need,” as measured by Gross Burden, and Impact Aid. 
When taking nonstandard Impact Aid districts into account using the alternate model, we find that including Heavily Impacted districts results in a statistically significant increase in the correlation to 0.55, indicating that more Impact Aid is allocated to districts with more “need,” as measured by Gross Burden. Including districts with students living on Indian lands makes the correlation revert back to close to zero (no relationship between Impact Aid and “need”). See Exhibit F2 in Appendix F. 

Exhibit 18. Correlation between Gross Burden and Impact Aid for Standard Impact Aid Districts

	 
	Corr
	p-value

	Corr (IA,GB)
	-0.002
	p=.9597

	N
	1145
	 

	 
	 
	 


Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Note: Using standard model.

Question #3: Does the targeting of Section 8003 funding address financial burdens more effectively for some types of federally connected students than others?

To answer this question we calculate the average Net Burden for each one percentage point of the various categories of federally connected students. We focus on Net Burden because it is our indicator of how well Impact Aid compensates for financial burden. 

When we calculated the overall Net Burden for each district, we compared the estimated expenditures per pupil in a comparable district with no federally connected students (ExpPerPupilNoFC,NoIA) to estimated expenditures per pupil including all of the district’s students’ actual federal connections (ExpPerPupilFC). To calculate Net Burden for a given type—for example, civilians on federal property—we again started with the estimated expenditures per pupil for a comparable district with no federally connected students (ExpPerPupilNoFC,NoIA), and we compared it with a comparable district that has just the federally connected students of this type (ExpPerPupilType1). We estimated this number using the estimated regression equation, substituting 0 for all “percent of students federally connected of type t” except for civilians on federal property, which is set equal to its actual number.
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The Net Burden for civilians on federal property is thus:
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To find the “Net Burden per percent of student federally connected – civilian on federal property” in each district, we divided this district Net Burden by the percent federally connected of this type in that district:
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To obtain a summary measure, we averaged this across all districts using the number of federally connected students of this type in each district as a weight. This number is literally interpreted as the Net Burden per percentage point of federally connected students who are civilians on federal property.
 Again, a positive Net Burden indicates districts without federally connected students spend more than districts with federally connected students.

Net Burden measures by type are presented in Exhibit 19. As a point of reference, the average percent of students federally connected of that type in districts with students of that type is also given in Exhibit 19. Other relevant points of reference for understanding the magnitude of these numbers can be found in Exhibit 3: the average value of expenditures per pupil for all districts is $8,551; average BSP per pupil in Impact Aid districts is $74. 

Exhibit 19. Net Burden for Each One Percent of Students Federally Connected in Standard Impact Aid Districts by Type

	 
	

	Type
	Net Burden per 1 Percent Federally Connected 
	Standard 

Deviation
	 
	Average Percent Federally Connected1 

	Civilian On Federal Property
	-$1178.67
	$2685.35
	 
	2.3

	Military On Federal Property
	-$164.50
	$322.23
	 
	7.1

	Military Off Federal Property
	$98.18
	$377.16
	 
	4.2

	In Federal Low-Rent Housing
	$8.70
	$41.33
	 
	5.5

	Other Federally Connected
	$117.57
	$707.33
	 
	13.8

	
	
	
	
	

	Type with Disability
	 
	 
	 
	 

	Military On Federal Property
	-$596.14
	$3713.20
	 
	0.9

	Military Off Federal Property
	$907.80
	$1297.20
	 
	0.6


1 Average percent federally connected of that type among districts with that type.

Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Note: Using standard model.

For two types of federally connected students, the additional cost to the district was greater than the Impact Aid received. Taking Impact Aid into account, for each one percentage point of students of military families living off federal property, districts spent $98 less per pupil than comparable districts without a federal connection. For each one percentage point of students in “other” federally connected families, districts spent $118 less per pupil than comparable districts without a federal connection. Students living in federal low-rent housing appear to decrease spending per pupil by a negligible amount, $9 for each percentage point of this type.

For two types of students, students of military families living on federal property and students of civilian families living on federal property, districts spent more per student than comparable districts without a federal connection. For each one percentage point of students of military families living on federal property, districts spent $165 more per pupil than comparable districts without a federal connection. For each percentage point of students of civilian families living on federal property, districts spent an additional $1,179 per pupil over comparable districts without a federal connection. The actual dollar figure for the burden of students of civilian families living on federal property varied across analytic models but was consistently a large negative number. 

For students who have disabilities and are from military families living on and off federal property, the average Net Burden figures reported are a combination of the effect of being a student with a disability and being a student who is federally connected of that type. For every one percent of students with disabilities from military families living on federal property, districts are spending $596 more than comparable districts with no federally connected students, which is roughly half the extra amount they spend for each one percent federally connected of this type but without a disability. 

As with students without disabilities from military families living off federal property, students with disabilities from such families are in districts that spend less than comparable districts. For a student with a disability, the magnitude of the decrease is 9 times the amount for a student without a disability: $908 less expenditures per pupil for every one percent federally connected of this type with a disability (compared to a similar district without any federally connected students) versus $98 for a student without a disability.

For students living on Indian lands, we performed the same calculations using the alternate model. Complete results using the alternate model are presented in the final rows of Exhibit F3 in Appendix F. For each one percentage point of students living on Indian lands, districts are spending $55 more per pupil than comparable districts without federally connected students. While positive, this number is small in magnitude. Together with the results presented above, we conclude that while districts with students from Indian lands spend a great deal more per pupil ($1,355 per pupil) than comparable districts, broken down to per-percentage-point federally connected of this type, the number is small ($55 per pupil per one percent federally connected of this type). For each one percentage point of students from Indian lands who also have a disability, districts spend $465 more per pupil than comparable districts. This is comparable to the result for students from military families living on federal property. Together with the results presented under question one, we conclude that districts with students living on Indian lands spend a great deal more per pupil ($1,355 per pupil) than comparable districts because of the concentration of students living on Indian lands. The average percent federally connected in Impact Aid districts with students living on Indian lands is 30.5 percent, whereas the average percent federally connected in Impact Aid districts without students living on Indian lands is 13.7 percent.

Next Steps

The regression analysis used in this study estimates differences in expenditures per pupil due to the federal connection of students holding all other district characteristics constant. The direct result of this estimation is a measure of the net effect of the federal connection of students on expenditures per pupil, both positive, such as generating Impact Aid for districts, and negative, such as lost revenue. By including amounts of federally connected students by type of federal connection, we estimate the contribution of different types of federally connected students to the burdens that districts face. 

Because the methods here are oriented to an overall assessment of the net effect of federally connected children on districts, it is not immediately possible to assess particular aspects of the Impact Aid funding formula such as the appropriateness of weights for different types or the LOT adjustment formula. Addressing such question, however, are logical next steps for us to take in evaluating the program. The first step is to understand more about how the formula works in theory and in application. While the parameters of the funding formula are known, how the weights and LOT adjustments result in different levels of funding for different types of students can be illuminated though simulation and empirical calculation. Buddin, Gill, and Zimmer (2001) perform such simulations and calculations for military-related students and districts. They found, for example, that military students living on federal property receive $1,378 per student in Impact Aid while military students living off federal property receive $66 per student. This is a ratio of 21:1 whereas the weights in the BSP maximum formula have a ratio of 10:1. Given our focus on all types of students, these exercises could be expanded to account for the other types of students and their overlap with each other. The second step is to develop methods that disentangle differing burden by type of student from funding effects due to weights from funding effects due to LOT adjustments. These steps will likely involve alternate or auxiliary regressions to the ones included in this paper.
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Appendix A. Impact Aid Formula 

Types of Students Eligible for Basic Support and Children with Disabilities Payments

The Impact Aid section 8003 has two formulas: one in section 8003b for the Basic Support Payment (BSP) for federally connected students; one in section 8003d for federally connected Children with Disabilities (CWD) payments. Though the students counted in the CWD formula are also counted in the BSP formula, they are two separate formulas.

Exhibit A1 provides descriptions of the types of federally connected students identified in the Impact Aid legislation, the weights associated with each type and any special rules for eligibility. Exhibit A2 provides descriptions of the subset of federally connected students eligible for CWD payments and their respective weights. 

Exhibit A1. Type of Federally Connected Students for Calculating Basic Support Payments

	As Described in the Impact Aid Legislation
	Broader categories used in estimation

	Type
	Description
	Weight
	
	Type
	Description

	Ai
	The child resides on Federal property.

The parent is employed on Federal property located within the LEA.
	1.00

(1.35*)
	
	1
	Civilian - On Federal Property

	Aii
	The child resides on Federal property. The parent is an accredited foreign government official and is a foreign military officer.
	1.00

(1.35*)
	
	
	

	B
	The child resides on Federal property. The parent is in the uniformed services of the United States.
	1.00

(1.35*)
	 
	2
	Military - On Federal Property

	C
	The child resides on Indian lands.
	1.25
	 
	3
	Indian Lands

	Di
	The child does not reside on Federal property. The parent is in the uniformed services of the United States.
	0.20
	 
	4
	Military - Off Federal Property

	Dii
	The child does not reside on Federal property. The parent is an accredited foreign government official and is a foreign military officer.
	0.20
	 
	
	

	E
	The child resides in low rent housing.
	0.10
	 
	5
	Low-rent Housing

	F
	The child resides on Federal property. 
	0.05**
	
	6
	Other Federally Connected

	Gi
	The parent is employed on Federal property located within the county or within the LEA if the LEA is in more than one county.
	0.05**
	
	
	

	Gii
	The parent is employed on Federal property located out of the county but within the State.
	0.05**
	
	
	


* If the number of students in categories Ai, Aii and B is greater than 6,500 and the ADA of the district is greater than 100,000, then the weight of 1.35 is used.

** Students categories F, Gi and Gii must meet a threshold to qualify: either their total number must be greater than 1,000 or their percentage of the districts students must be greater than 10%.

Source: G. Spencer, Impact Aid Program, Office of Elementary and Secondary Education, U.S. Department of Education. Personal communication, December 11, 2007. 

Exhibit A2. Type of Federally Connected Students for Calculating Children with Disability Payments

	As Described in the Impact Aid Legislation
	Broader categories used in estimation

	Type
	Description
	Weight
	
	Type
	Description

	Aii
	The child resides on Federal property. The parent is an accredited foreign government official and is a foreign military officer.
	1.00
	 
	NONE IN DATA

	B
	The child resides on Federal property. The parent is in the uniformed services of the United States.
	1.00
	 
	2
	Students with Disabilities - Military On Federal Property

	C
	The child resides on Indian lands.
	1.00
	
	3
	Students with Disabilities - Indian Lands

	Di
	The child does not reside on Federal property. The parent is in the uniformed services of the United States.
	0.50
	 
	4
	Students with Disabilities - Off Federal Property

	Dii
	The child does not reside on Federal property. The parent is an accredited foreign government official and is a foreign military officer.
	0.50
	 
	
	


Source: G. Spencer, Impact Aid Program, Office of Elementary and Secondary Education, U.S. Department of Education. Personal communication, December 11, 2007. 

Equation for the Impact Aid Formula

A statement of the BSP formula, not including distribution of leftover funds, in mathematical terms is as follows:
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Where:


wt = the weight for type t in the BSP formula (see Appendix A, Exhibit A1)


ADAFt = percent federally connected of type t
LCR = Local Contribution Rate, which equals ½ times the greater of the state district average expenditures per pupil and the national district average expenditures per pupil

DistADA = the district’s total average daily attendance

DistCurrExp = district’s total current expenditures

Putting the BSP in per-pupil terms:
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 Where:


BSPperpupil = Basic Support Payment per pupil in the district


PctFCt = percent of districts students who are federally connected of type t
In this equation for BSP per pupil, we can see that BSP compensation will increase nonlinearly as percent federally connected increases. This had direct bearing on the functional form used in our analytical model and is discussed further below and in Appendix C. 

The major exception to the formula is for districts designated as Heavily Impacted. Heavily Impacted districts have their BSP calculated under an alternate formula and are exempt from LOT adjustment. A minor exception to the formula is a minimum LOT for small districts. Districts with less than 1,000 students and expenditures per pupil less than either the state or national average have a minimum LOT of .40.

Illustrations of the Impact Aid BSP, LOT and CWD Formulas

The following are illustrations of the relevant Impact Aid formulas provided by the department of education.  

Exhibit A3. Illustration of BSP Formula

	PRIVATE 
TITLE VIII – IMPACT AIDPRIVATE 

Calculation of Basic Support Payment Maximum Amounts Under Section 8003(b)(1)(C)

	STEP 1
	X
	STEP 2
	=
	STEP 3

	Total weighted student units

determined under 8003(a)(2)
	m

u

l

t

i

p

l

i

e

d

b

y
	Local Contribution Rate

(LCR)
	e

q

u

a

l

s
	Maximum

Amount

	WHICH IS THE SUM OF THE PRODUCTS OF:
	
	WHICH IS THE GREATER OF:
	
	

	the number of children in ADA by category
	X
	factors
	
	one‑half the State average per‑pupil expenditure for the third preceding fiscal year

OR

one‑half the national average per‑pupil expenditure for the third preceding fiscal year

OR

the comparable LCR computed by the State and approved by the Impact Aid Program

OR

the State average per‑pupil expenditure multiplied by the local contribution percentage
	
	

	resided on Federal property and parent was

employed on Federal property in the school district

resided on Federal property and parent was

an accredited foreign military official

resided on Federal property and parent was

in the uniformed services of the United States

resided on Indian lands

parent was in the uniformed services

of the United States

parent was an accredited foreign military official

resided in low‑rent housing

resided on Federal property

parent was employed on Federal property

in county

parent was employed on Federal property

out of county
	m

u

l

t

i

p

l

i

e

d

b

y
	1.0

1.0

1.0

1.25

0.20

0.20

0.10

0.05

0.05

0.05
	
	
	
	


Source: G. Spencer, Impact Aid Program, Office of Elementary and Secondary Education, U.S. Department of Education. Personal communication, December 11, 2007. 

Exhibit A4: Illustration of LOT Formula

	PRIVATE 
TITLE VIII – IMPACT AIDPRIVATE 

Calculation of Learning Opportunity Threshold (LOT) Payments Under Section 8003(b)

	STEP 1
	X
	STEP 2
	=
	STEP 3

	Basic

Support

Payment

Maximum

Amount

Determined

under

section

8003(b)(1)(C)
	m

u

l

t

i

p

l

i

e

d

b

y
	LOT Percentage

(not to exceed 100 percent)
	e

q

u

a

l

s
	LOT

Payment

(which may be prorated if insufficient funds are appropriated)

	
	
	Percentage of federally connected children
	p

l

u

s
	Percentage of budget
	
	

	
	
	Federally

connected

children

in ADA
	d

i

v

i

d

e

d

b

y
	Total

district

children

in ADA
	
	Basic

Support

Payment

Maximum

Amount
	d

i

v

i

d

e

d

b

y
	Total

Current

Expenditures
	
	


Source: G. Spencer, Impact Aid Program, Office of Elementary and Secondary Education, U.S. Department of Education. Personal communication, December 11, 2007. 

Exhibit A5. Illustration of CWD Formula

	PRIVATE 
TITLE VIII – IMPACT AIDPRIVATE 

Calculation of Children With Disabilities (CWD) Payments Under Section 8003(d)

	STEP 1
	X
	STEP 2
	=
	STEP 3

	CWD Pro Rata Share
	m

u

l

t

i

p

l

i

e

d

b

y
	Total weighted CWD units for the applicant

determined under section 8003(d)(1)
	e

q

u

a

l

s
	CWD Payment

	WHICH IS:
	
	WHICH IS THE SUM OF THE PRODUCTS OF:
	
	

	the amount appropriated for CWD under section 8014(c) for the fiscal year
	d

i

v

i

d

e

d

b

y
	the grand total of weighted CWD units of all eligible applicants
	
	the number of children in ADA by category
	X
	factors
	
	

	
	
	
	
	resided on Federal property and parent was an accredited foreign military official

resided on Federal property and parent was in the uniformed services of the United States

resided on Indian lands

parent was in the uniformed services of the United States

parent was an accredited foreign military official
	m

u

l

t

i

p

l

i

e

d

b

y
	1.0

1.0

1.0

0.5

0.5
	
	


Source: G. Spencer, Impact Aid Program, Office of Elementary and Secondary Education, U.S. Department of Education. Personal communication, December 11, 2007. 

Appendix B. Data and Sample

Description of Population Used for Analysis 

Not all school districts were included in our analysis. School districts that were categorized by the CCD database as closed or otherwise non-operational were excluded, as were districts with no students and those with no teachers. Charter school districts were excluded because their administration differs substantially from that of regular public school districts and because they comprise only 1.5 percent of Impact Aid districts. It was deemed necessary to exclude supervisory union administrative centers, regional education services agencies, state-operated special education institutions and federally operated special education institutions, all of which do not fall under the scope of the types of school districts targeted by this study. Furthermore, the Impact Aid data sets for 2002‑03 and 2003‑04 do not include any supervisory union administrative centers, state-operated special education institutions or federally operated special education institutions. There are six districts classified as “regional education services agencies” in the IA data sets, but they represent less than one-half of one percent of IA districts, and it is unclear whether or not these districts are double-counted as local school districts.

The analysis was initially restricted to the 50 states and the District of Columbia, excluding U.S. regions and territories, but Washington, D.C. and Hawaii were subsequently eliminated from the analysis because they each have only one school district and thus there is no within-state variation to examine. Because of this lack of variation in each of these states, and because we use state fixed effects, it was necessary to drop them from the analysis. While in the Impact Aid data there are separate sub-districts in Hawaii that the program identifies and for which data are provided, these sub-districts are not treated separately in the other data sets (CCD, SDDS, CWI). 

Additionally, districts that were identified as outliers in terms of student enrollment and expenditures per pupil were excluded from the study. The definition of outlier that we use here is a district with greater than $80,000 in expenditures per pupil of a district that jointly has less than twenty students and greater than $26,000 in expenditures per pupil.

Because the SDDS and CWI databases were the sources of our covariates, which are an integral part of formulating an accurate analysis, it was necessary to exclude districts that were missing data from either source. After the exclusion of districts as described above, 22,933 district-level observations for the two school years combined remained with complete information on all analysis variables. 

Exhibit B1 summarizes the reduction in our number of observations at each step of subsetting (rows B1 to B13), as well as giving the breakdown of exclusions by Impact Aid vs. Non–Impact Aid districts. Numbers in the table are district-level observations with both school years combined. The largest reduction in sample size came from eliminating nonstandard Impact Aid districts in row B3, but this had a relatively small effect on the number of Impact Aid districts in the sample, as the intent was to eliminate districts that provided a poor basis of comparison to a typical Impact Aid district. Missing demographic information also led to much exclusion: 1,496 districts were excluded because poverty data were missing, and 2,761 districts were omitted because data on English language learners or students with disabilities were missing. The fact that the missing district demographic information would cause such a large number of districts to be eliminated was the impetus behind our use of imputation procedures, which allowed for many of these districts to be included in the analysis. 

An examination of districts with incomplete information revealed that districts eliminated because of missing data were concentrated in seven states that were missing certain student information from the CCD. In particular, many districts were missing percent English language learners (ELLs), percent Students with Disabilities (SD) and percent eligible for free or reduced-price lunch. To address this, we first obtained what information we could directly from state department of education Web sites. After this information was included, there were 23,735 observations with complete information. For observations for which data was available neither through the CCD nor state Web sites, we imputed values.
 The imputation procedures used are described below. In the standard model, 3.2 percent of the observations (3.0 percent in the alternate model) were made complete with data collected from states and 12.4 percent (11.8 percent in the alternate model) of the observations were made complete through data imputation. 

Exhibit B1. Reduction of Data Set Due to Subsetting and/or Missing Data

	 
	 
	Non–Impact Aid Districts
	Impact Aid Districts
	All Districts

	Initial CCD Sample (50 States plus D.C.)
	A
	33370
	2553
	35923

	Districts from DC and HI Omitted
	B1
	126
	6
	132

	Districts Omitted: Closed, Temporarily Closed, Not Yet Operational
	B2
	1001
	1
	1002

	Districts Omitted: Administrative Center, Regional Service Center, State Operated, Federal Operated, Other District Type (Mostly Charter School Districts)
	B3
	5903
	42
	5945

	Missing Number of Students Omitted
	B4
	589
	6
	595

	Missing Number of Teachers Omitted
	B5
	334
	17
	351

	Districts Outlier Expenditures Per Pupil Omitted (Expenditures Per Pupil > $80,000)
	B6
	29
	0
	29

	Districts with Low Number of Students and High Expenditures Per Pupil Omitted (Number of Students <= 20 and Expenditures Per Pupil > $26,000)
	B7
	77
	3
	80

	Missing CWI
	B8
	122
	1
	123

	Missing SDDS
	B9
	211
	9
	220

	Missing CCD Financial Data
	B10
	240
	15
	255

	Missing FRL
	B11
	1362
	134
	1496

	Missing ELL or SD
	B12
	2629
	132
	2761

	Missing Race
	B13
	1
	0
	1

	Total Deleted (Sum of Row B1 to Row B13)
	C
	12624
	366
	12990

	Number of Complete Observations Prior to Additional Data Collection and Imputation (Row A- Row C)
	D
	20746
	2187
	22933


Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Exhibit B2 gives the numbers of observations for samples with only standard Impact Aid districts and with all districts (for the alternate model) when collected data and imputed data are added to complete observations. With imputation and deletions of charter and other types of districts, our data set with all districts contains over 84 percent of the operational school districts in the country, which cover over 95 percent of the country’s student population over the 2002‑03 and 2003‑04 school years.

Exhibit B2. Number of Observations with Collected and Imputed Data

	 
	Non–Impact Aid Districts
	Impact Aid Districts
	All Districts

	Standard Impact Aid Districts
	 
	 
	 

	Number of Complete Observations Prior to Additional Data Collection and Imputation 
	20026
	984
	21010

	Number of Complete Observations Including Information Collected from State Databases
	20767
	1045
	21812

	Number of Complete Observations Including Information Collected from State Databases and Imputation 
	23757
	1145
	24902

	All Districts
	 
	 
	 

	Number of Complete Observations Prior to Additional Data Collection and Imputation 
	20746
	2187
	22933

	Number of Complete Observations Including Information Collected from State Databases
	21487
	2248
	23735

	Number of Complete Observations Including Information Collected from State Databases and Imputation 
	24477
	2423
	26900


Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Imputation Overview

To impute missing values for the total number of students, the percent of students in each race/ethnicity category, the percent of students who are ELL, the percent of students who are SD or the percent of students eligible for free or reduced-price lunch, we employed an imputation procedure developed previously for NCES for use with CCD data (McLaughlin, 2003). Missing CCD data were imputed using linear regression modeling techniques that quantified the linear relationship between different variables, both over time and within a single year, as well as across states. These regressions yielded parameters that were subsequently used to estimate missing data based on non-missing predictors. All regression models involved used ratios—not counts—to predict other ratios. For example, the techniques imputed student-teacher ratios instead of attempting to impute the counts of students and the counts of teachers separately. This approach is taken because ratios, unlike counts, correlate well from year to year and correlate well with poverty. In other words, high-poverty and low-poverty districts can have quite different student-teacher ratios but have the same student counts or the same teacher counts from year to year. 

We used adjacent-year non-missing ratio data as predictors whenever we could, but in cases where no adjacent non-missing years’ data existed, we relied on ratios from more historical sources and still obtained very good model fit, as manifested by the model’s R2 values. R2 is often interpreted as the proportion of response variation “explained” by the predictors in the model. Thus, R2 = 1 indicates that the fitted model explains all variability in y, while R2 = 0 indicates no “linear” relationship between the response variable and predictors. The lowest R2 value for any model we employed was .68 (for percent special education students) and the highest R2 value was .99 (for percent Hispanic students). This indicates that the least predictive model used explained approximately 68 percent of the variation of the explanatory variable.

When necessary, “fundamental” variables, such as student-teacher ratios and the race/ethnicity percentages, were imputed first using simple regression models, containing only the student-teacher ratio from an adjacent year as a predictor. These predicted values were then used to help impute other missing data, such as percent ELL, where the percent of students who are Hispanic and the student-teacher ratio are two key predictors. 

Locale Codes

A description of Locale codes used by NCES is provided in Exhibit B3.

Exhibit B3. NCES Code for Location of the School Relative to Populous Areas

	1
	Large City: A principal city of a Metropolitan Core Based Statistical Area (CBSA), with the city having a population greater than or equal to 250,000.

	2
	Mid-size City: A principal city of a Metropolitan CBSA, with the city having a population less than 250,000.

	3
	Urban Fringe of a Large City: Any incorporated place, Census designated place, or non-place territory within a Metropolitan CBSA of a Large City and defined as urban by the Census Bureau.

	4
	Urban Fringe of a Mid-size City: Any incorporated place, Census designated place, or non-place territory within a CBSA of a Mid-size City and defined as urban by the Census Bureau.

	5
	Large Town: An incorporated place or Census designated place with a population greater than or equal to 25,000 and located outside a Metropolitan CBSA or inside a Micropolitan CBSA.

	6
	Small Town: An incorporated place or Census designated place with population less than 25,000 and greater than or equal to 2,500 and located outside a Metropolitan CBSA or inside a Micropolitan CBSA.

	7
	Rural, outside CBSA: Any incorporated place, Census designated place, or non-place territory not within a Metropolitan CBSA or within a Micropolitan CBSA and defined as rural by the Census Bureau.

	8
	Rural, inside CBSA: Any incorporated place, Census designated place, or non-place territory within a Metropolitan CBSA and defined as rural by the Census Bureau.


Source: Common Core of Data.

Appendix C. Regression Functional Form

As a reduced-form model, our regression equation seeks to capture the net effect of federally connected students on expenditures per pupil in each of the indicator and percent federally connected variables for each type. This net effect is the sum of a theoretical negative and positive potential impact. The negative impact, the revenue effect, is the loss in tax and other revenues due to the federal connection. The positive impact, the aid effect, is the increase in funding from the federal government through the Impact Aid program’s Basic Support Payments (BSP) and extra payments for federally connected children with disabilities. While we do not know the functional form of the negative impact,
 we do know the functional form of the aid effect, namely the Impact Aid formula and can use this as a guide to help inform our functional form for capturing the overall net effect.

The functional form that relates BSP to percent of students federally connected is likely nonlinear. Due to the LOT adjustment, BSP are a highly nonlinear function of the percent federally connected students in a district. The BSP formula is:
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Where:


wt = the weight for type t in the BSP formula (see Appendix A, Exhibit A1)


ADAFt = percent federally connected of type t
LCR = Local Contribution Rate, which equals ½ times the greater of the state district average expenditures per pupil and the national district average expenditures per pupil

DistADA = the district’s total average daily attendance

DistCurrExp = district’s total current expenditures

Putting the BSP in per-pupil terms:
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 Where:


BSPperpupil = Basic Support Payment per pupil in the district


PctFCt = percent of districts students who are federally connected of type t
In this equation for BSP per pupil, we can see that BSP compensation will increase nonlinearly as percent federally connected increases.
 One way to address nonlinearity is to convert variables into natural log terms, as in Buddin et al. (2004) and as discussed previously. However, the actual equation for the major part of the aid effect, the BSP, suggests that the simple log form may be inadequate. For this reason, we include squared terms for each of the “natural log of percent federally connected” variables. 

A linear functional form estimates a relationship between “percent federally connected” and expenditures per pupil that is measured in the units of those variables: a one-percentage-point change in “percent federally connected of type t is correlated with a beta unit change in expenditures per pupil.” Here beta is the estimated coefficient from the regression. With Buddin et al. (2004)’s log-log functional form, the coefficient on “percent federally connected of type t” is interpreted as “a one percent change in the percent of students federally connected of type t, is correlated with a beta percent change in expenditures per pupil.” By including a squared term in our functional form, we allow this elasticity to change quadratically over the range of the percent federally connected of each type.

Appendix D. Sample Means and Regression Results for Alternate Model

Exhibit D1 provides means of analysis variables for all districts as well as broken down by Impact Aid status. Exhibit D2 provides means of analysis variables for Impact Aid districts broken down by quartile of total percent federally connected. Exhibit D3 provides means for comparing Impact Aid districts with students living on Indian lands to other Impact Aid districts. Exhibit D4 contains regression results for the alternate model. Exhibit D5 performs an evaluation of coefficients for students living on Indian lands. 

Exhibit D1. Means (Standard Deviations) of Analysis Variables for Alternate Model

	Variable
	All Districts

 
	Non Impact Aid Districts 
	All Impact Aid Districts 

	Expenditures per Pupil
	8592
	(2873.4)
	8570
	(2763.5)
	8813
	(3803.9)

	BSP per Pupil
	56
	(445.3)
	
	
	625
	(1358.9)

	BSP per Federally Connected (FC) Student
	126
	(657.1)
	
	
	1400
	(1734.9)

	BSP per Weighted FC Student
	146
	(626.6)
	
	
	1620
	(1404.4)

	CWD per Pupil
	2
	(16.9)
	
	
	26
	(50.7)

	CWD per Federally Connected Student with a Disability 
	56
	(226.5)
	
	
	623
	(465.0)

	CWD per Weighted FC &SD Student
	64
	(251.6)
	
	
	709
	(495.3)

	LOT 
	0.03
	(0.13)
	
	
	0.33
	(0.30)

	Federal Revenue per Pupil
	762
	(838.4)
	702
	(702.5)
	1371
	(1552.6)

	State Revenue per Pupil
	4813
	(2522.9)
	4784
	(2501.6)
	5104
	(2712.1)

	Median Family Income
	47924
	(17591.1)
	48704
	(17826.7)
	40045
	(12529.9)

	Total Home Value per Capita
	36430
	(27013.6)
	37393
	(27648.0)
	26703
	(16599.6)

	% of Families Owning Their Home
	75.5
	(10.98)
	76.2
	(10.47)
	68.6
	(13.30)

	% of Families Below Poverty Line
	11.8
	(7.57)
	11.2
	(7.07)
	17.7
	(9.63)

	% of Population with College Degree
	19.0
	(12.00)
	19.1
	(12.23)
	17.2
	(9.17)

	% of Population Age 6-18
	19.9
	(3.34)
	19.8
	(3.23)
	20.8
	(4.21)

	% of Population Age>65
	14.2
	(4.89)
	14.3
	(4.88)
	12.8
	(4.79)

	% Hispanic
	7.0
	(13.99)
	6.9
	(13.95)
	8.0
	(14.30)

	% Black
	4.8
	(11.33)
	4.4
	(10.81)
	8.8
	(15.07)

	Proportion in Large City
	0.01
	(0.11)
	0.01
	(0.09)
	0.04
	(0.19)

	Proportion in Mid-Sized City
	0.04
	(0.20)
	0.04
	(0.19)
	0.10
	(0.30)

	Proportion in Urban Fringe of a Large City
	0.17
	(0.38)
	0.17
	(0.38)
	0.13
	(0.34)

	Proportion in Urban Fringe of a Mid-Sized City
	0.11
	(0.31)
	0.11
	(0.31)
	0.09
	(0.28)

	Proportion in Large Town
	0.01
	(0.09)
	0.01
	(0.08)
	0.01
	(0.12)

	Proportion in Small Town
	0.12
	(0.32)
	0.11
	(0.32)
	0.14
	(0.34)

	Proportion in Rural Area Outside an Incorporated Place
	0.38
	(0.48)
	0.37
	(0.48)
	0.39
	(0.49)

	Proportion in Rural Area Inside an Incorporated Place
	0.17
	(0.38)
	0.18
	(0.38)
	0.10
	(0.30)

	CWI 
	0.90
	(0.13)
	0.90
	(0.13)
	0.87
	(0.11)

	District % of Students in High School
	27.5
	(20.95)
	27.6
	(21.09)
	26.7
	(19.43)

	District % of Students Free or Reduced-Price Lunch Eligible
	36.7
	(22.59)
	35.0
	(21.83)
	53.8
	(22.91)

	District % of Students English Language Learners
	4.4
	(10.44)
	3.9
	(9.36)
	9.1
	(17.35)

	District % of Students with Disabilities
	14.5
	(5.60)
	14.4
	(5.64)
	15.1
	(5.20)


Standard deviations given in parentheses.

Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Exhibit D1. Means (Standard Deviations) of Analysis Variables for Alternate Model (cont.)

	Variable
	All Districts

 
	Non Impact Aid Districts 
	All Impact Aid Districts 

	District % American Indian students
	3.1
	(11.60)
	1.2
	(4.56)
	21.9
	(29.91)

	District Number of Students
	3426
	(15050.7)
	2786
	(6620.3)
	9891
	(45021.5)

	Proportion of Districts in Equalization Exemption States
	0.03 
	(0.18)
	0.03 
	(0.17)
	0.07 
	(0.25)

	District % of Students FC – 

Civilian On Fed. Property
	0.0
	(0.94)
	
	
	0.4
	(3.11)

	District % of Students FC – 

Military On Fed. Property
	0.2
	(2.32)
	
	
	1.7
	(7.56)

	District % of Students FC – 

On Indian Lands
	1.2
	(8.28)
	
	
	12.9
	(24.71)

	District % of Students FC – 

Military Off Fed. Property
	0.2
	(1.40)
	
	
	1.9
	(4.31)

	District % of Students FC – 

In Fed. Low-Rent Housing
	0.2
	(1.30)
	
	
	2.0
	(3.89)

	District % of Students FC – 

Other FC
	0.3
	(2.42)
	
	
	3.2
	(7.46)

	District % of Students FC with Disability - Military On Federal Property
	0.0
	(0.29)
	
	
	0.2
	(0.96)

	District % of Students FC with Disability- On Indian Lands
	0.2
	(1.59)
	
	
	2.3
	(4.83)

	District % of Students FC with Disability- Military Off Fed. property
	0.0
	(0.14)
	 
	 
	0.2
	(0.43)

	N
	26900
	
	24477
	
	2423
	


Standard deviations given in parentheses.

Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Exhibit D2. Means (Standard Deviations) of Analysis Variables for Alternate Model, by Quartile

	Variable
	Impact Aid Districts by % Federally Connected Quartile 

	 
	Q1
	Q2
	Q3
	Q4

	Expenditures per Pupil
	7746
	(2099.8)
	7852
	(2253.9)
	8409
	(4064.1)
	11248
	(4879.1)

	BSP per Pupil
	19
	(34.6)
	55
	(72.5)
	175
	(179.9)
	2254
	(1952.6)

	BSP per Federally Connected (FC) Student
	456
	(780.9)
	691
	(866.7)
	1026
	(945.5)
	3431
	(2034.9)

	BSP per Weighted FC Student
	617
	(716.8)
	915
	(663.2)
	1458
	(585.5)
	3493
	(1250.0)

	CWD per Pupil
	2
	(3.9)
	6
	(8.9)
	14
	(17.1)
	81
	(76.2)

	CWD per Federally Connected Student with a Disability 
	426
	(462.6)
	522
	(472.4)
	637
	(444.8)
	908
	(317.0)

	CWD per Weighted FC & SD Student
	519
	(527.8)
	611
	(521.6)
	749
	(478.3)
	957
	(307.1)

	LOT 
	0.12
	(0.14)
	0.18
	(0.13)
	0.28
	(0.10)
	0.74
	(0.25)

	Federal Revenue per Pupil
	987
	(508.3)
	1068
	(558.5)
	1133
	(1125.5)
	2296
	(2583.0)

	State Revenue per Pupil
	4668
	(1779.5)
	4844
	(2099.9)
	4895
	(2243.0)
	6009
	(3967.8)

	Median Family Income
	42086
	(12193.5)
	40591
	(11330.4)
	42342
	(13071.4)
	35154
	(12130.9)

	Total Home Value per Capita
	27615
	(15299.6)
	27117
	(15788.0)
	29786
	(17854.9)
	22286
	(16473.4)

	% of Families Owning Their Home
	68.1
	(12.27)
	68.1
	(13.52)
	72.6
	(10.85)
	65.5
	(15.21)

	% of Families Below Poverty Line
	15.8
	(6.57)
	17.1
	(7.25)
	15.1
	(7.76)
	22.9
	(13.34)

	% of Population with College Degree
	17.9
	(8.98)
	17.9
	(9.82)
	17.8
	(9.45)
	15.1
	(8.06)

	% of Population Age 6-18
	19.2
	(2.87)
	19.4
	(2.93)
	20.4
	(3.47)
	24.0
	(5.21)

	% of Population Age>65
	14.0
	(4.20)
	14.0
	(4.27)
	13.1
	(4.76)
	10.2
	(4.86)

	% Hispanic
	10.9
	(18.26)
	8.0
	(15.15)
	7.3
	(11.98)
	5.9
	(9.98)

	% Black
	10.8
	(13.57)
	12.9
	(19.11)
	8.0
	(15.38)
	3.4
	(8.53)

	Proportion in Large City
	0.07
	(0.25)
	0.06
	(0.23)
	0.02
	(0.13)
	0.01
	(0.08)

	Proportion in 

Mid-Sized City
	0.18
	(0.38)
	0.14
	(0.34)
	0.05
	(0.22)
	0.03
	(0.17)

	Proportion in Urban Fringe of a Large City
	0.20
	(0.40)
	0.13
	(0.34)
	0.15
	(0.36)
	0.05
	(0.23)

	Proportion in Urban Fringe of a Mid-Sized City
	0.07
	(0.26)
	0.11
	(0.31)
	0.10
	(0.30)
	0.06
	(0.25)


Standard deviations given in parentheses.

Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Exhibit D2. Means (Standard Deviations) of Analysis Variables for Alternate Model, by Quartile (cont.)

	Variable
	Impact Aid Districts by % Federally Connected Quartile 

	
	Q1
	Q2
	Q3
	Q4

	Proportion in Large Town
	0.01
	(0.11)
	0.02
	(0.15)
	0.01
	(0.11)
	0.01
	(0.08)

	Proportion in Small Town
	0.16
	(0.37)
	0.18
	(0.38)
	0.12
	(0.33)
	0.09
	(0.29)

	Proportion in Rural Area Outside an Incorporated Place
	0.23
	(0.42)
	0.29
	(0.45)
	0.41
	(0.49)
	0.66
	(0.48)

	Proportion in Rural Area Inside an Incorporated Place
	0.09
	(0.28)
	0.08
	(0.28)
	0.14
	(0.35)
	0.09
	(0.28)

	CWI 
	0.90
	(0.11)
	0.88
	(0.11)
	0.88
	(0.11)
	0.84
	(0.10)

	District % of Students in High School
	26.8
	(13.61)
	27.1
	(16.12)
	26.9
	(19.79)
	25.9
	(25.98)

	District % of Students Free or Reduced-Price Lunch Eligible
	51.9
	(20.14)
	54.7
	(21.79)
	49.2
	(23.04)
	59.6
	(25.14)

	District % of Students English Language Learners
	6.8
	(11.97)
	5.0
	(9.51)
	5.9
	(10.67)
	18.7
	(27.11)

	District % of Students with Disabilities
	14.6
	(3.79)
	15.3
	(4.90)
	14.7
	(4.89)
	15.9
	(6.72)

	District % American Indian students
	8.9
	(15.22)
	11.8
	(17.74)
	16.2
	(20.74)
	50.6
	(38.46)

	District Number of Students
	21367
	(62907.7)
	9944
	(60402.1)
	5778
	(16016.1)
	2463
	(6942.2)

	Proportion of Districts in Equalization Exemption States
	0.04 
	(0.19)
	0.03 
	(0.18)
	0.04 
	(0.21)
	0.15 
	(0.36)

	District % of Students FC - Civilian On Fed. Property
	0.1
	(0.44)
	0.1
	(0.52)
	0.3
	(1.62)
	1.1
	(5.91)

	District % of Students FC - Military On Fed. Property
	0.2
	(0.77)
	0.5
	(1.50)
	1.4
	(4.09)
	4.7
	(14.03)

	District % of Students FC - 

On Indian Lands
	1.2
	(1.90)
	3.0
	(3.86)
	6.7
	(8.26)
	40.9
	(36.09)

	District % of Students FC - Military Off Fed. Property
	0.7
	(1.32)
	1.4
	(2.52)
	2.7
	(4.76)
	2.6
	(6.40)

	District % of Students FC - 

In Fed. Low-Rent Housing
	1.9
	(1.89)
	3.1
	(3.59)
	1.9
	(4.36)
	1.2
	(4.82)

	District % of Students FC - Other FC
	0.1
	(0.37)
	0.4
	(1.72)
	4.6
	(7.05)
	7.7
	(11.40)

	District % of Students FC with Disability - Military On Federal Property
	0.0
	(0.08)
	0.1
	(0.16)
	0.2
	(0.52)
	0.6
	(1.78)

	District % of Students FC with Disability - On Indian Lands
	0.2
	(0.40)
	0.5
	(0.90)
	1.1
	(1.73)
	7.3
	(7.47)

	District % of Students FC with Disability - Military Off Fed. property
	0.1
	(0.16)
	0.1
	(0.25)
	0.2
	(0.46)
	0.2
	(0.65)

	N
	606
	
	606
	
	606
	
	605
	


Standard deviations given in parentheses.

Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Exhibit D3. Comparison of Impact Aid Districts with Students Living on Indian Lands to Other Impact Aid Districts 

	
	Impact Aid Districts with Students from Indian Lands
	Other Impact Aid Districts

	Expenditures per Pupil
	8279
	(3326)
	9358
	(4169)

	BSP per Pupil
	138
	(544)
	1123
	(1715)

	BSP per Federally Connected (FC) Student
	391
	(902)
	2433
	(1774)

	BSP per Weighted FC Student
	1044
	(1200)
	2208
	(1353)

	CWD per Pupil
	4.88
	(14.10)
	46.92
	(64.04)

	CWD per Federally Connected Student with a Disability 
	324
	(380)
	929
	(323)

	CWD per Weighted FC &SD Student
	478
	(526)
	946
	(321)

	LOT 
	0.19
	(0.21)
	0.47
	(0.30)

	Federal Revenue per Pupil
	944
	(593)
	1807
	(2035)

	State Revenue per Pupil
	4851
	(2240)
	5362
	(3102)

	Median Family Income
	44904
	(13154)
	35077
	(9585)

	Total Home Value per Capita
	28820
	(17555)
	24538
	(15269)

	% of Families Owning Their Home
	64.09
	(13.15)
	73.11
	(11.82)

	% of Families Below Poverty Line
	14.78
	(7.73)
	20.77
	(10.41)

	% of Population with College Degree
	20.4
	(10.47)
	13.84
	(6.03)

	% of Population Age 6-18
	19.31
	(3.07)
	22.22
	(4.68)

	% of Population Age>65
	12.74
	(4.50)
	12.85
	(5.08)

	% Hispanic
	9.62
	(15.59)
	6.37
	(12.66)

	% Black
	15.87
	(18.25)
	1.56
	(3.90)

	Proportion in Large City
	0.07
	(0.25)
	0.01
	(0.08)

	Proportion in Mid-Sized City
	0.18
	(0.39)
	0.01
	(0.11)

	Proportion in Urban Fringe of a Large City
	0.21
	(0.41)
	0.05
	(0.22)

	Proportion in Urban Fringe of a 

Mid-Sized City
	0.14
	(0.34)
	0.04
	(0.19)

	Proportion in Large Town
	0.02
	(0.14)
	0.01
	(0.08)

	Proportion in Small Town
	0.15
	(0.35)
	0.13
	(0.34)

	Proportion in Rural Area Outside an Incorporated Place
	0.15
	(0.35)
	0.65
	(0.48)

	Proportion in Rural Area Inside an Incorporated Place
	0.09
	(0.28)
	0.11
	(0.31)

	CWI 
	0.92
	(0.12)
	0.83
	(0.08)

	District % of Students in High School
	26.52
	(14.94)
	26.83
	(23.15)

	District % of Students Free or Reduced-Price Lunch Eligible
	45.97
	(22.17)
	61.89
	(20.77)

	District % of Students English Language Learners
	5.49
	(11.02)
	12.79
	(21.40)

	District % of Students with Disabilities
	14.47
	(4.48)
	15.78
	(5.78)

	District % American Indian students
	1.45
	(5.51)
	42.78
	(30.25)


Standard deviations given in parentheses.

Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Exhibit D3. Comparison of Impact Aid Districts with Students Living on Indian Lands to Other Impact Aid Districts (cont.)

	
	Impact Aid Districts with Students from Indian Lands
	Other Impact Aid Districts

	District Number of Students
	17259
	(60757)
	2357
	(14637)

	Proportion of Districts in Equalization Exemption States
	0.04
	(0.20)
	0.09
	(0.29)

	District % of Students FC – 

Civilian On Fed. Property
	0.41
	(3.10)
	0.36
	(3.12)

	District % of Students FC – 

Military On Fed. Property
	3.18
	(10.10)
	0.19
	(2.62)

	District % of Students FC – 

On Indian Lands
	0
	0.00 
	26.12
	(29.83)

	District % of Students FC – 

Military Off Fed. Property
	3.28
	(5.47)
	0.39
	(1.67)

	District % of Students FC – 

In Fed. Low-Rent Housing
	3.38
	(4.87)
	0.57
	(1.55)

	District % of Students FC – 

Other FC
	3.46
	(7.58)
	2.89
	(7.32)

	District % of Students FC with Disability - Military On Federal Property
	0.36
	(1.30)
	0.02
	(0.25)

	District % of Students FC with Disability - On Indian Lands
	0
	0.00 
	4.59
	(6.04)

	District % of Students FC with Disability - Military Off Fed. property
	0.27
	(0.56)
	0.04
	(0.19)

	N
	1225
	(1225)
	1198
	(1198)


Standard deviations given in parentheses.

Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Exhibit D4. Regression Coefficients and Standard Errors for Alternate Model

	 
	Coefficient
	 
	SE

	Intercept
	6.865
	*
	0.1180

	Federal Revenue per Pupil
	0.087
	*
	0.0021

	State Revenue per Pupil
	0.035
	*
	0.0025

	Median Family Income
	0.130
	*
	0.0103

	Total Home Value per Capita
	0.036
	*
	0.0044

	% of Families Owning Their Home
	-0.092
	*
	0.0088

	% of Families Below Poverty Line
	0.048
	*
	0.0040

	None Below Poverty Line
	-0.032
	
	0.0316

	% of Population with College Degree
	0.100
	*
	0.0039

	None with College Degree
	0.250
	*
	0.0382

	% of Population Age 6-18
	-0.011
	
	0.0078

	None Age 6-18
	-0.224
	*
	0.0643

	% of Population Age>65
	0.059
	*
	0.0040

	% of Population Hispanic
	0.021
	*
	0.0019

	None Hispanic
	-0.014
	*
	0.0058

	% of Population Black
	0.015
	*
	0.0015

	None Black
	0.020
	*
	0.0032

	Proportion in Mid-Sized City
	-0.020
	
	0.0107

	Proportion in Urban Fringe of a Large City
	0.002
	
	0.0103

	Proportion in Urban Fringe of a Mid-Sized City
	-0.061
	*
	0.0107

	Proportion in Large Town
	-0.070
	*
	0.0153

	Proportion in Small Town
	-0.058
	*
	0.0111

	Proportion in Rural Area Outside an Incorporated Place
	-0.035
	*
	0.0112

	Proportion in Rural Area Inside an Incorporated Place
	-0.067
	*
	0.0109

	CWI 
	0.147
	*
	0.0169

	District % in High School
	0.094
	*
	0.0036

	None in High School
	0.244
	*
	0.0139

	District % Free or Reduced Price Lunch Eligible
	0.005
	
	0.0026

	None Free or Reduced-Price Lunch Eligible
	-0.061
	*
	0.0102

	District % English Language Learners
	0.009
	*
	0.0018

	None English Language Learners
	-0.003
	
	0.0031

	District % with Disabilities
	0.061
	*
	0.0037

	None with Disabilities
	0.121
	*
	0.0128

	District % American Indian
	0.000
	
	0.0021

	District Number of Students
	-0.246
	*
	0.0052

	Number of Students Squared
	0.011
	*
	0.0004


* = statistically significant at the 5% level.

Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Note: Using alternate model.

Exhibit D4. Regression Coefficients and Standard Errors for Alternate Model (cont.)
	 
	Coefficient
	 
	SE

	Any Federally Connected - Civilian On Federal Property
	0.007
	
	0.0143

	% Federally Connected - Civilian On Federal Property
	0.030
	
	0.0313

	% Federally Connected - Civilian On Federal Property - Squared
	0.012
	
	0.0097

	Any Federally Connected - Military On Federal Property
	0.012
	
	0.0179

	% Federally Connected - Military On Federal Property
	-0.008
	
	0.0299

	% Federally Connected - Military On Federal Property - Squared
	0.024
	*
	0.0095

	Any Federally Connected - On Indian lands
	0.086
	*
	0.0266

	% Federally Connected - On Indian lands
	-0.125
	*
	0.0244

	% Federally Connected - On Indian lands - Squared
	0.040
	*
	0.0049

	Any Federally Connected - Military Off Federal Property
	-0.014
	
	0.0117

	% Federally Connected - Military Off Federal Property
	-0.049
	*
	0.0239

	% Federally Connected - Military Off Federal Property - Squared
	0.006
	
	0.0086

	Any Federally Connected - In Federal Low-Rent Housing
	0.017
	
	0.0200

	% Federally Connected - In Federal Low-Rent Housing
	-0.026
	
	0.0253

	% Federally Connected - In Federal Low-Rent Housing - Squared
	0.013
	
	0.0078

	Any Federally Connected - Other Federally Connected
	-0.172
	
	0.0898

	% Federally Connected - Other Federally Connected
	0.130
	
	0.0717

	% Federally Connected - Other Federally Connected - Squared
	-0.027
	
	0.0145

	% Federally Connected with Disability - Military On Federal Property
	-0.089
	
	0.0598

	% Federally Connected with Disability - Military On Federal Property - Squared
	-0.010
	
	0.0274

	% Federally Connected with Disability- On Indian lands
	0.003
	
	0.0210

	% Federally Connected with Disability- On Indian lands - Squared
	0.014
	
	0.0074

	% Federally Connected with Disability- Military Off Federal Property
	0.097
	
	0.0569

	% Federally Connected with Disability- Military Off Federal Property - Squared
	-0.063
	
	0.0448


* = statistically significant at the 5% level.

Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Note: Using alternate model.

Exhibit D4. Regression Coefficients and Standard Errors for Alternate Model (cont.)

	 
	Coefficient
	 
	SE

	% Federally Connected - Civilian On Federal Property X Equalization State
	0.223
	*
	0.0650

	% Federally Connected - Military On Federal Property X Equalization State
	-0.295
	*
	0.1365

	% Federally Connected - On Indian Lands X Equalization State
	0.010
	
	0.0591

	% Federally Connected - Military Off Federal Property X Equalization State
	0.012
	
	0.0847

	% Federally Connected - In Federal Low-Rent Housing X Equalization State
	-0.007
	
	0.0529

	% Federally Connected - Other Federally Connected X Equalization State
	-0.032
	
	0.0619

	% Fed. Con. & S.D. - Military On Federal Property X Equalization State
	0.405
	
	0.3339

	% Fed. Con. & S.D. - On Indian Lands X Equalization State
	-0.048
	
	0.1232

	% Fed. Con. & S.D. - Military Off Federal Property X Equalization State
	-0.592
	
	0.3409

	% Fed. Con. & S.D. - Military On Federal Property – squared X Equalization State
	-0.253
	
	0.2138

	% Fed. Con. & S.D. - On Indian lands – squared X Equalization State
	0.027
	
	0.0325

	% Fed. Con. & S.D. - Military Off Federal Property – squared X Equalization State
	0.684
	
	0.4485

	% Federally Connected - Civilian On Federal Property – squared X Equalization State
	-0.063
	*
	0.0216

	% Federally Connected - Military On Federal Property – squared X Equalization State
	0.078
	
	0.0844

	% Federally Connected - On Indian lands – squared X Equalization State
	-0.005
	
	0.0109

	% Federally Connected - Military Off Federal Property – squared X Equalization State
	0.019
	
	0.0444

	% Federally Connected - In Federal Low-Rent Housing – squared X Equalization State
	-0.014
	
	0.0237

	% Federally Connected - Other Federally Connected – squared X Equalization State
	0.012
	
	0.0192

	Year
	0.018
	*
	0.0020

	N
	26900
	
	

	R2
	0.67
	
	


* = statistically significant at the 5% level.

Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Note: Using alternate model.

Exhibit D5. Change in Expenditures per Pupil by Adding 1 Pct. Pt. Federally Connected by Type Evaluated at Quartile Breaks and by Adding Federally Connected Students with Disabilities Evaluated at Quartile Breaks for Districts with Students Living on Indian Lands

	 
	 Percentile of Percent Federally Connected

	 
	25th
	50th
	75th

	 
	 
	 
	 

	On Indian lands
	 
	 
	 

	% Federally Connected (at Quartile)
	5.52
	12.48
	34.28

	Expenditures per Pupil at % Fed Con.
	$8,498
	$8,844
	$9,951

	Expenditures per Pupil at % Fed Con. + 1 percentage point
	$8,537
	$8,899
	$9,996

	Difference
	$38
	$55
	$45

	 
	 
	 
	 

	% Federally Connected 
	5.52
	12.48
	34.28

	Expenditures per Pupil at % Fed Con.
	$8,498
	$8,844
	$9,951

	% Federally Connected & Have Disability (at Quartile)
	1.03
	2.62
	6.78

	Expenditures per Pupil at % Fed Con. and % Fed Con. w/ Disability
	$8,579
	$9,092
	$10,636

	Difference
	$81
	$248
	$685


Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Appendix E. Sensitivity Analyses

To test the robustness of our results we performed a number of checks. First, to explore the effect of including equalization exemption states in our analysis, we estimated the log-log model (base model) without states that have equalization exemptions and again with only equalization exemption states. A Chow test was performed to test for structural change between states with exemptions and states without exemptions. Second, to investigate the effect of using imputed observations on our estimated coefficients, we present results for our standard model estimated first on our data set without data collected from states and without imputed data, then including data collected with states, and finally the standard model presented in the paper which includes data collected from states and imputed data. 

Equalization Exemption States

As a check for robustness, we examined the effect of equalization states on our estimated coefficients. Exhibit E1 provides estimates of the alternate model first using only states that do not have equalization exemptions and second using states only with equalization exemptions. Examination of the two sets of coefficients reveals some differences between the two populations. The difference between the two is formalized by a Chow test where the hypothesis is that the coefficient vectors are the same for the two populations. This hypothesis is rejected at the 1 percent level of statistical significance, indicating that the populations do not have the same relationship. 

Exhibit E1. Comparison of Regression Coefficients and Standard Errors for the Base Model When Observations Exclude Equalization States and Limited to Only Equalization States

	
	Base Log-Log Model without Equalization States
	Base Log-Log Model with only Equalization States

	Variable
	Coefficient
	SE
	Coefficient
	SE

	Intercept
	6.856
	*
	0.1198
	8.567
	*
	0.5588

	Federal Revenue per Pupil
	0.088
	*
	0.0021
	0.086
	*
	0.0094

	State Revenue per Pupil
	0.033
	*
	0.0025
	0.076
	*
	0.0113

	Median Family Income
	0.128
	*
	0.0105
	0.056
	
	0.0424

	Total Home Value per Capita
	0.037
	*
	0.0045
	0.084
	*
	0.0157

	% of Families Owning Their Home
	-0.092
	*
	0.0090
	0.008
	
	0.0436

	% of Families Below Poverty Line
	0.048
	*
	0.0041
	-0.019
	
	0.0153

	None Below Poverty Line
	-0.027
	
	0.0318
	0.000
	 . 
	 . 

	% of Population with College Degree
	0.099
	*
	0.0040
	-0.003
	
	0.0157

	None with College Degree
	0.251
	*
	0.0385
	0.000
	 . 
	 . 

	% of Population Age 6-18
	-0.008
	
	0.0079
	-0.065
	*
	0.0308

	None Age 6-18
	-0.216
	*
	0.0648
	0.000
	 . 
	 . 

	% of Population Age>65
	0.059
	*
	0.0041
	-0.015
	
	0.0169

	% of Population Hispanic
	0.022
	*
	0.0020
	0.004
	
	0.0064

	None Hispanic
	-0.012
	*
	0.0059
	-0.008
	
	0.0285

	% of Population Black
	0.015
	*
	0.0015
	0.005
	
	0.0090

	None Black
	0.020
	*
	0.0033
	-0.019
	*
	0.0095

	Proportion in Mid-Sized City
	-0.019
	
	0.0108
	0.157
	*
	0.0756

	Proportion in Urban Fringe of a Large City
	0.003
	
	0.0104
	0.148
	
	0.0768

	Proportion in Urban Fringe of a Mid-Sized City
	-0.061
	*
	0.0109
	0.140
	
	0.0801

	Proportion in Large Town
	-0.067
	*
	0.0160
	0.160
	*
	0.0767

	Proportion in Small Town
	-0.059
	*
	0.0113
	0.208
	*
	0.0788

	Proportion in Rural Area Outside an Incorporated Place
	-0.037
	*
	0.0114
	0.214
	*
	0.0798

	Proportion in Rural Area Inside an Incorporated Place
	-0.067
	*
	0.0110
	0.192
	*
	0.0787

	CWI 
	0.144
	*
	0.0172
	-0.071
	
	0.0853

	% in High School
	0.096
	*
	0.0037
	-0.029
	*
	0.0134

	None in High School
	0.252
	*
	0.0142
	-0.044
	
	0.0493

	% Free or Reduced Price Lunch Eligible
	0.005
	
	0.0027
	0.024
	
	0.0135

	None Free or Reduced-Price Lunch Eligible
	-0.060
	*
	0.0103
	0.078
	
	0.2167

	% English Language Learners
	0.008
	*
	0.0018
	0.025
	*
	0.0055

	None English Language Learners
	-0.003
	
	0.0032
	0.018
	
	0.0136

	% with Disabilities
	0.060
	*
	0.0038
	0.100
	*
	0.0142

	None with Disabilities
	0.120
	*
	0.0130
	0.000
	 . 
	 . 

	% American Indian
	0.002
	
	0.0021
	-0.012
	*
	0.0061

	Number of Students
	-0.243
	*
	0.0053
	-0.562
	*
	0.0293

	Number of Students Squared
	0.011
	*
	0.0004
	0.032
	*
	0.0021


* = statistically significant at the 5% level.

Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Exhibit E1. Comparison of Regression Coefficients and Standard Errors for the Base Model When Observations Exclude Equalization States and Limited to Only Equalization States (cont.)
	
	Base Log-Log Model without Equalization States
	Base Log-Log Model with only Equalization States

	Variable
	Coefficient
	SE
	Coefficient
	SE

	Any Federally Connected - Civilian On Federal Property
	0.002
	
	0.0148
	0.189
	*
	0.0448

	Any Federally Connected - Military On Federal Property
	0.006
	
	0.0185
	0.107
	*
	0.0455

	Any Federally Connected – On Indian lands
	0.082
	*
	0.0275
	0.230
	*
	0.0762

	Any Federally Connected - Military Off Federal Property
	-0.012
	
	0.0120
	-0.049
	
	0.0412

	Any Federally Connected - In Federal Low-Rent Housing
	0.015
	
	0.0206
	0.124
	
	0.0667

	Any Federally Connected - Other Federally Connected
	-0.140
	
	0.0918
	-1.066
	
	0.6262

	% Federally Connected - Civilian On Federal Property
	0.037
	
	0.0318
	0.075
	
	0.0589

	% Federally Connected - Military On Federal Property
	-0.003
	
	0.0305
	-0.480
	*
	0.1299

	% Federally Connected - On Indian lands
	-0.122
	*
	0.0251
	-0.293
	*
	0.0778

	% Federally Connected - Military Off Federal Property
	-0.051
	*
	0.0243
	-0.062
	
	0.0876

	% Federally Connected - In Federal Low-Rent Housing
	-0.025
	
	0.0259
	-0.042
	
	0.0888

	% Federally Connected - Other Federally Connected
	0.107
	
	0.0732
	0.747
	
	0.4594

	% Federally Connected with Disability - Military On Federal Property
	-0.092
	
	0.0603
	0.125
	
	0.2126

	% Federally Connected with Disability- On Indian lands
	0.002
	
	0.0211
	0.135
	
	0.0874

	% Federally Connected with Disability- Military Off Federal Property
	0.097
	
	0.0573
	-0.463
	*
	0.2266

	% Federally Connected - Civilian On Federal Property - Squared
	0.011
	
	0.0098
	-0.028
	
	0.0164

	% Federally Connected - Military On Federal Property - Squared
	0.023
	*
	0.0096
	0.225
	*
	0.0669

	% Federally Connected - On Indian lands - Squared
	0.039
	*
	0.0050
	0.060
	*
	0.0117

	% Federally Connected - Military Off Federal Property - Squared
	0.007
	
	0.0087
	0.045
	
	0.0373

	% Federally Connected - In Federal Low-Rent Housing - Squared
	0.013
	
	0.0079
	-0.021
	
	0.0274

	% Federally Connected - Other Federally Connected - Squared
	-0.022
	
	0.0148
	-0.127
	
	0.0833

	% Federally Connected with Disability - Military On Federal Property - Squared
	-0.009
	
	0.0276
	-0.576
	*
	0.1682

	% Federally Connected with Disability- On Indian lands - Squared
	0.015
	*
	0.0074
	-0.017
	
	0.0226

	% Federally Connected with Disability- Military Off Federal Property - Squared
	-0.064
	
	0.0451
	0.769
	*
	0.3017

	Year
	0.018
	*
	0.0021
	0.025
	*
	0.0069

	N
	26019
	
	
	881
	
	

	R2
	0.66
	
	
	0.90
	
	


* = statistically significant at the 5% level.

Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.
Results Without Using Data Collected from States and Imputed Data 

Exhibit E2 presents regression results for the base model estimated on three different data sets. In the first column are estimated coefficients from using just the core data. In the middle column the coefficients presented are from using the core data plus data collected from state sources. In the last column are the results presented in Exhibit 5 for the model estimated using our standard Impact Aid districts including observations completed with data collected from state sources and data imputed using the procedures described in Appendix B. Estimated coefficients on the control variables do not vary much across estimations. For our variables of interest, variables related to federally connected students there are only slight differences, and these are found mostly in coefficients that are not statistically significant.

Exhibit E2. Comparison of Regression Coefficients When Including Data Collected from States and Imputed Data

	
	Standard Data
	Standard Data plus Data Collected From State Sources
	Standard Data plus Data Collected from State Sources plus Imputed Data 

	
	Coef
	SE
	Coef
	SE
	Coef
	SE

	Intercept
	6.931
	*
	0.1320
	6.921
	*
	0.1299
	6.755
	*
	0.1236

	Federal Revenue per Pupil
	0.088
	*
	0.0023
	0.087
	*
	0.0023
	0.086
	*
	0.0022

	State Revenue per Pupil
	0.035
	*
	0.0026
	0.033
	*
	0.0026
	0.033
	*
	0.0026

	Median Family Income
	0.144
	*
	0.0115
	0.147
	*
	0.0114
	0.133
	*
	0.0109

	Total Home Value per Capita
	0.021
	*
	0.0049
	0.020
	*
	0.0048
	0.040
	*
	0.0047

	% of Families Owning Their Home
	-0.095
	*
	0.0097
	-0.097
	*
	0.0095
	-0.097
	*
	0.0093

	% of Families Below Poverty Line
	0.047
	*
	0.0044
	0.048
	*
	0.0044
	0.049
	*
	0.0042

	None Below Poverty Line
	-0.036
	
	0.0391
	-0.039
	
	0.0388
	-0.024
	
	0.0319

	% of Population with College Degree
	0.096
	*
	0.0043
	0.097
	*
	0.0042
	0.099
	*
	0.0040

	None with College Degree
	0.264
	*
	0.0445
	0.266
	*
	0.0442
	0.253
	*
	0.0386

	% of Population Age 6-18
	-0.002
	
	0.0086
	0.005
	
	0.0085
	-0.003
	
	0.0082

	None Age 6-18
	-0.199
	*
	0.0677
	-0.174
	*
	0.0672
	-0.201
	*
	0.0651

	% of Population Age>65
	0.065
	*
	0.0044
	0.068
	*
	0.0044
	0.065
	*
	0.0042

	% of Population Hispanic
	0.017
	*
	0.0022
	0.018
	*
	0.0022
	0.023
	*
	0.0021

	None Hispanic
	-0.008
	
	0.0064
	-0.008
	
	0.0063
	-0.011
	
	0.0060

	% of Population Black
	0.013
	*
	0.0016
	0.014
	*
	0.0016
	0.015
	*
	0.0015

	None Black
	0.013
	*
	0.0035
	0.015
	*
	0.0035
	0.019
	*
	0.0034

	Proportion in Mid-Sized City
	-0.023
	*
	0.0111
	-0.023
	*
	0.0109
	-0.020
	
	0.0110

	Proportion in Urban Fringe of a Large City
	-0.008
	
	0.0106
	-0.004
	
	0.0105
	0.002
	
	0.0105

	Proportion in Urban Fringe of a Mid-Sized City
	-0.059
	*
	0.0111
	-0.059
	*
	0.0110
	-0.061
	*
	0.0110

	Proportion in Large Town
	-0.060
	*
	0.0169
	-0.060
	*
	0.0165
	-0.069
	*
	0.0163

	Proportion in Small Town
	-0.061
	*
	0.0116
	-0.059
	*
	0.0114
	-0.059
	*
	0.0115

	Proportion in Rural Area Outside an Incorporated Place
	-0.042
	*
	0.0117
	-0.038
	*
	0.0115
	-0.037
	*
	0.0115

	Proportion in Rural Area Inside an Incorporated Place
	-0.066
	*
	0.0113
	-0.064
	*
	0.0111
	-0.066
	*
	0.0111

	CWI 
	0.108
	*
	0.0180
	0.110
	*
	0.0177
	0.141
	*
	0.0175

	District % in High School
	0.088
	*
	0.0041
	0.085
	*
	0.0040
	0.100
	*
	0.0039

	No % in High School
	0.228
	*
	0.0155
	0.214
	*
	0.0152
	0.269
	*
	0.0148

	District % Free or Reduced-Price Lunch Eligible
	0.007
	*
	0.0030
	0.003
	
	0.0029
	0.007
	*
	0.0027

	None Free or Reduced-Price Lunch Eligible
	-0.087
	*
	0.0118
	-0.101
	*
	0.0115
	-0.052
	*
	0.0104

	District % English Language Learners
	0.007
	*
	0.0021
	0.008
	*
	0.0020
	0.008
	*
	0.0020

	None English Language Learners
	-0.009
	*
	0.0034
	-0.008
	*
	0.0034
	-0.003
	
	0.0032

	District % with Disabilities
	0.056
	*
	0.0041
	0.059
	*
	0.0040
	0.060
	*
	0.0039

	None with Disabilities
	0.100
	*
	0.0136
	0.108
	*
	0.0134
	0.123
	*
	0.0132

	District % American Indian
	-0.002
	
	0.0023
	0.000
	
	0.0022
	0.000
	
	0.0022

	District Number of Students
	-0.260
	*
	0.0059
	-0.261
	*
	0.0058
	-0.243
	*
	0.0054

	Number of Students Squared
	0.012
	*
	0.0004
	0.012
	*
	0.0004
	0.011
	*
	0.0004


* = statistically significant at the 5% level.

Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Exhibit E2. Comparison of Regression Coefficients When Including Data Collected from States and Imputed Data (cont.)

	
	Standard Data
	Standard Data plus Data Collected From State Sources
	Standard Data plus Data Collected from State Sources plus Imputed Data 

	
	Coef
	SE
	Coef
	SE
	Coef
	SE

	Any Federally Connected - Civilian On Federal Property
	-0.007
	
	0.0182
	0.004
	
	0.0180
	0.015
	
	0.0180

	% Federally Connected - Civilian On Federal Property
	0.001
	
	0.0452
	-0.011
	
	0.0449
	-0.036
	
	0.0447

	% Federally Connected - Civilian On Federal Property - Squared
	0.027
	
	0.0140
	0.030
	*
	0.0140
	0.036
	*
	0.0141

	Any Federally Connected - Military On Federal Property
	0.020
	
	0.0207
	0.017
	
	0.0201
	0.009
	
	0.0204

	% Federally Connected - Military On Federal Property
	-0.012
	
	0.0357
	-0.012
	
	0.0346
	0.012
	
	0.0350

	% Federally Connected - Military On Federal Property - Squared
	0.020
	
	0.0107
	0.019
	
	0.0106
	0.020
	
	0.0108

	Any Federally Connected - Military Off Federal Property
	-0.012
	
	0.0158
	-0.007
	
	0.0152
	-0.004
	
	0.0149

	% Federally Connected - Military Off Federal Property
	-0.032
	
	0.0293
	-0.032
	
	0.0287
	-0.045
	
	0.0284

	% Federally Connected - Military Off Federal Property - Squared
	0.003
	
	0.0103
	0.003
	
	0.0101
	0.004
	
	0.0100

	Any Federally Connected - In Federal Low-Rent Housing
	-0.012
	
	0.0268
	-0.004
	
	0.0265
	0.004
	
	0.0266

	% Federally Connected - In Federal Low-Rent Housing
	0.003
	
	0.0314
	-0.026
	
	0.0307
	-0.037
	
	0.0307

	% Federally Connected - In Federal Low-Rent Housing - Squared
	0.007
	
	0.0091
	0.016
	
	0.0089
	0.018
	*
	0.0089

	Any Federally Connected - Other Federally Connected
	-0.251
	*
	0.1056
	-0.309
	*
	0.0967
	-0.294
	*
	0.1000

	% Federally Connected - Other Federally Connected
	0.245
	*
	0.0896
	0.288
	*
	0.0827
	0.273
	*
	0.0854

	% Federally Connected - Other Federally Connected - Squared
	-0.056
	*
	0.0189
	-0.064
	*
	0.0176
	-0.060
	*
	0.0182

	% Federally Connected with Disability - Military On Federal Property
	-0.081
	
	0.0816
	-0.071
	
	0.0790
	-0.171
	*
	0.0790

	% Federally Connected with Disability - Military On Federal Property - Squared
	-0.005
	
	0.0416
	-0.005
	
	0.0408
	0.022
	
	0.0416

	% Federally Connected with Disability- Military Off Federal Property
	0.073
	
	0.0719
	0.069
	
	0.0710
	0.080
	
	0.0707

	% Federally Connected with Disability- Military Off Federal Property - Squared
	-0.097
	
	0.0569
	-0.094
	
	0.0563
	-0.093
	
	0.0556

	Year
	0.018
	*
	0.0023
	0.019
	*
	0.0023
	0.019
	*
	0.0021

	N
	21010
	
	
	21812
	
	
	24902
	
	

	R2
	0.66
	
	
	0.66
	
	
	0.66
	
	


* = statistically significant at the 5% level

Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index

Appendix F. Answers to Research Questions Using Alternate Model

In the main part of our analysis, we only use the alternate model to provide answers for Heavily Impacted and Indian land districts. A comparison of coefficients between the standard model, in Exhibit 5, and the alternate model, in Appendix Exhibit D4, shows that there is little noticeable difference between the two sets of coefficients. In this section we explore whether the answers to the research questions differ and why. We find that answers do differ, but it is not due to differences in the estimated coefficients; rather, it is due to differences in the districts included in the calculation. 

The population that the standard model is estimated on, standard Impact Aid districts, is a subset of the population used for estimating the alternate model, standard Impact Aid districts plus Heavily Impacted districts plus Indian land districts plus districts in equalization exemption states. Hence, we can use the coefficients estimated under the alternate model and calculate answer to the research questions using just standard Impact Aid districts as well as using all districts. 

Exhibits F1 through F3 provide answers to Research Questions 1 though 3 using the standard model coefficients and data from only the standard Impact Aid districts in the first column and then using the alternate model coefficient in the second column but varying the population to which those coefficients are applied. In the first row block of each table, the alternate coefficients are applied only to data from standard Impact Aid districts. In the second, they are applied to the standard Impact Aid districts plus Heavily Impacted districts. In the third, Indian land districts are added. Finally, in the fourth, they are applied to all districts including districts from equalization exemption states.

Comparison of the answers for standard Impact Aid districts using the standard model coefficients and the alternate model coefficients, across the first row block of each of the tables, shows little difference in answers. This means that it is not differences in estimated coefficients that are driving the results. Comparing answers down the alternate model column in Exhibit F1 shows that average Gross and Net Burden change noticeably when Indian land districts are added. Looking down the alternate model column in Exhibit F2 shows that the correlation is fairly unstable and sensitive to which districts are included. When they are all included, however, the answer is very similar to when only standard Impact Aid districts are included. Finally, looking down the alternate model column in Exhibit F3 shows that the answers by type are relatively stable across populations to which the coefficients are applied. 

Exhibit F1. Average Gross and Net Burden Using Different Populations for Calculation, Standard and Alternate Models

	 
	 
	 
	Standard Model
	Alternate model

	 
	Population
	 
	Mean
	St. Dev.
	Mean
	St. Dev.

	Population Used for Calculations
	Standard Impact Aid Districts
	Gross Burden
	161.21
	530.25
	117.24
	462.93

	
	
	Net Burden
	83.38
	604.69
	39.41
	540.18

	
	
	N 
	1145
	 
	1145
	 

	
	…plus Heavily Impacted Districts
	Gross Burden
	 
	 
	171.57
	599.78

	
	
	Net Burden
	 
	 
	28.86
	548.78

	
	
	N 
	 
	 
	1176
	1176

	
	…plus Heavily Impacted Districts & Indian Land Districts
	Gross Burden
	 
	 
	32.63
	675.73

	
	
	Net Burden
	 
	 
	-547.60
	1433.58

	
	
	N 
	 
	 
	2262
	 

	
	…plus Heavily Impacted Districts & Indian Land Districts & Equalization Exemption States
	Gross Burden
	 
	 
	-0.72
	793.12

	
	
	Net Burden
	 
	 
	-651.50
	1646.58

	
	
	N 
	 
	 
	2423
	 


Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Exhibit F2. Correlation Between Gross Burden and Impact Aid Using Different Populations for Calculation, Standard and Alternate Models

	 
	 
	Standard Model
	 
	Alternate model

	 
	Population
	Corr
	p
	N
	 
	Corr
	p
	N

	Population Used for Calculations
	Standard Impact Aid Districts
	-0.002
	0.9597
	1145
	 
	0.024
	0.4098
	1145

	
	…plus Heavily Impacted Districts
	 
	 
	 
	 
	0.556
	<.0001
	1176

	
	…plus Heavily Impacted Districts & Indian Land Districts
	 
	 
	 
	 
	0.058
	0.0059
	2262

	
	…plus Heavily Impacted Districts & Indian Land Districts & Equalization Exemption States
	 
	 
	 
	 
	-0.052
	0.0105
	2423


Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.

Exhibit F3. Average Net Burden per One Percentage Point Federally Connected by Type Using Different Populations for Calculation, Standard and Alternate Models

	 
	 
	 
	Standard Model
	 
	Alternate Model

	 
	Population
	 
	Net Burden Per 1%
	Std.
	N
	 
	Net Burden Per 1%
	Std.
	N

	Population Used for Calculations
	 
	Type
	 
	 
	 
	 
	 
	 
	 

	
	Standard Impact Aid Districts
	Civilian On Federal Property
	-1178.7
	2685.35
	193
	 
	-883.2
	1264.30
	193

	
	
	Military On Federal Property
	-164.5
	322.23
	363
	 
	-140.6
	436.00
	363

	
	
	On Indian lands
	 
	 
	 
	 
	 
	 
	 

	
	
	Military Off Federal Property
	98.2
	377.16
	793
	 
	130.0
	1225.47
	793

	
	
	In Federal Low-Rent Housing
	8.7
	41.33
	732
	 
	-33.1
	92.86
	732

	
	
	Other Federally Connected
	117.6
	707.33
	268
	 
	100.6
	460.67
	268

	
	
	Type with Disability
	 
	 
	 
	 
	 
	 
	 

	
	
	Military On Federal Property
	-596.1
	3713.20
	297
	 
	-742.8
	5065.57
	297

	
	
	On Indian lands
	 
	 
	 
	 
	 
	 
	 

	
	
	Military Off Federal Property
	907.8
	1297.20
	453
	 
	1001.6
	2748.98
	453

	
	 
	Type
	 
	 
	 
	 
	 
	 
	 

	
	…plus Heavily Impacted Districts
	Civilian On Federal Property
	 
	 
	 
	 
	-886.3
	1263.00
	197

	
	
	Military On Federal Property
	 
	 
	 
	 
	-125.6
	386.54
	394

	
	
	On Indian lands
	 
	 
	 
	 
	 
	 
	 

	
	
	Military Off Federal Property
	 
	 
	 
	 
	120.5
	1164.94
	817

	
	
	In Federal Low-Rent Housing
	 
	 
	 
	 
	-33.2
	93.03
	744

	
	
	Other Federally Connected
	 
	 
	 
	 
	95.3
	447.92
	280

	
	
	Type with Disability
	 
	 
	 
	 
	 
	 
	 

	
	
	Military On Federal Property
	 
	 
	 
	 
	-606.9
	4389.68
	328

	
	
	On Indian lands
	 
	 
	 
	 
	 
	 
	 

	
	
	Military Off Federal Property
	 
	 
	 
	 
	910.1
	2590.34
	479

	
	 
	Type
	 
	 
	 
	 
	 
	 
	 

	
	…plus Heavily Impacted Districts & Indian Land Districts
	Civilian On Federal Property
	 
	 
	 
	 
	-702.8
	1219.40
	308

	
	
	Military On Federal Property
	 
	 
	 
	 
	-125.1
	376.86
	437

	
	
	On Indian lands
	 
	 
	 
	 
	-59.3
	912.20
	1086

	
	
	Military Off Federal Property
	 
	 
	 
	 
	123.9
	1137.97
	1069

	
	
	In Federal Low-Rent Housing
	 
	 
	 
	 
	-33.2
	91.63
	969

	
	
	Other Federally Connected
	 
	 
	 
	 
	87.0
	425.32
	455

	
	
	Type with Disability
	 
	 
	 
	 
	 
	 
	 

	
	
	Military On Federal Property
	 
	 
	 
	 
	-601.9
	4277.76
	363

	
	
	On Indian lands
	 
	 
	 
	 
	-445.2
	5417.56
	955

	
	
	Military Off Federal Property
	 
	 
	 
	 
	942.6
	2557.47
	589


Exhibit F3. Average Net Burden per One Percentage Point Federally Connected by Type Using Different Populations for Calculation, Standard and Alternate Models (cont.)

	 
	 
	 
	Standard Model
	 
	Alternate Model

	 
	Population
	 
	Net Burden Per 1%
	Std.
	N
	 
	Net Burden Per 1%
	Std.
	N

	
	 
	Type
	 
	 
	 
	 
	 
	 
	 

	
	…plus Heavily Impacted Districts & Indian Lands Districts & Equalization Exemption States
	Civilian On Federal Property
	 
	 
	 
	 
	-722.0
	1186.83
	347

	
	
	Military On Federal Property
	 
	 
	 
	 
	-111.9
	385.97
	466

	
	
	On Indian lands
	 
	 
	 
	 
	-54.6
	783.55
	1198

	
	
	Military Off Federal Property
	 
	 
	 
	 
	121.0
	1120.72
	1131

	
	
	In Federal Low-Rent Housing
	 
	 
	 
	 
	-32.6
	91.93
	1041

	
	
	Other Federally Connected
	 
	 
	 
	 
	84.7
	413.44
	493

	
	
	Type with Disability
	 
	 
	 
	 
	 
	 
	 

	
	
	Military On Federal Property
	 
	 
	 
	 
	-440.3
	4292.85
	384

	
	
	On Indian lands
	 
	 
	 
	 
	-465.4
	4753.09
	1065

	
	
	Military Off Federal Property
	 
	 
	 
	 
	993.0
	2549.14
	622


Source: Common Core of Data, Impact Aid administrative data, School District Demographics System, and Comparable Wage Index.
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� Department of Education (2007). All fiscal years referenced in the report are federal fiscal years.


� The program was started in 1950 (“About Impact Aid,” n.d.)


� Elementary and Secondary Education Act (1965)


� SEC. 8003. [20 U.S.C. 7703] of the Elementary and Secondary Education Act of 1965


� There is a provision for small districts with less than 1,000 students and expenditures per pupil less than either the state or national average to have a minimum LOT of .40.


� SEC. 8001-8014 [20 U.S.C. 7701 et seq.] (Title VIII) of the Elementary and Secondary Education Act of 1965


� Expenditures referenced in this report are “current expenditures” that include expenditures on instruction, support services and other elementary and secondary educations expenses. “Current expenditures” do not include expenditures on adult education, capital outlays, inter-governmental transfers, and interest payments. 


� In the Net Burden calculation, Impact Aid expenditures are divided by total enrollment in the district.


� Note: types of nonstandard districts are not mutually exclusive.


� Indian lands are defined in SEC. 8013. [20 U.S.C. 7713] (5)(A)(ii) and (5)(F). The terms Indian lands and Indian reservations are not synonymous.  Indian lands include some Indian reservation properties (e.g., trust land), but exclude other Indian reservation properties (e.g., fee land).  In addition, Indian lands include property outside of Indian reservations (e.g., restricted property). 


� Three states: Alaska, Kansas, and New Mexico, generally have qualified, on an annual basis, for a statutory exemption to the rule prohibiting states from taking Impact Aid into account when distributing state education dollars. The basis for the exemption is that they met the federal definition of state funding formulas that divide revenues in a manner that equalizes spending among districts in the state. See Sec. 8009(b). 





� The LOT directs more funds to districts for which Impact Aid represents a larger proportion of their budget as well as districts with higher proportions of federally connected students. Here we focus solely on district with higher proportions of federally connected students.


� One Heavily Impacted district was found to be an extreme outlier in its Gross Burden measure and was excluded from the results reported. This reduced the number of districts in each year by one.


� We do not report results separately for states with an equalization exemption state since 112 out of 161 districts in equalization exemption states (70% of the districts) have some students living on Indian lands and are included in districts reported in this section.


� Negative Gross Burden is shown in Exhibit S-9 where the first bar, expenditures without federally connected students is lower than the second bar, expenditures with federally connected students but without Impact Aid. Negative Net Burden is shown in Exhibit S-9 where the first bar is lower than the third bar, expenditures with federally connected students and Impact Aid.


� Department of Education (2007)


� The program was started in 1950 (“About Impact Aid,” n.d.)


� Elementary and Secondary Education Act (1965)


� SEC. 8003. [20 U.S.C. 7701] (Title VIII) of the Elementary and Secondary Education Act of 1965


� Indian lands are defined in SEC. 8013. [20 U.S.C. 7713] (5)(A)(ii) and (5)(F). The terms Indian lands and Indian reservations are not synonymous.  Indian lands include some Indian reservation properties (e.g., trust land), but exclude other Indian reservation properties (e.g., fee land).  In addition, Indian lands include property outside of Indian reservations (e.g., restricted property). 





� SEC. 8001. [20 U.S.C. 7701] (Title VIII) of the Elementary and Secondary Education Act of 1965.


� Helmick and Hudson (1997) asked officials from a sample of school districts with greater than 30 percent of their student body with a military-connection an open ended question about problems they perceive to be associated with educating military-connected students. Results were qualitative.


� Expenditures referenced in this report are “current expenditures” that include expenditures on instruction, support services and other elementary and secondary educations expenses. “Current expenditures” do not include expenditures on adult education, capital outlays, inter-governmental transfers and interest payments.


� There is an important exception for states with school finance equalization programs. This will be discussed in more depth below.


� Buddin et al. (2001) find that while mobility is higher for military students, school district fluctuations in enrollment is not related to the presence of military children.


� Department of Education (2007)


� For example, most students who live on federally connected property are given a weight of 1, but students living on Indian lands receive a weight of 1.25. The rationale given in the Department’s budget justification is that “(t)hese children often are disadvantaged and live in isolated rural areas, factors that can present increased costs to the school districts that serve them.”  (Department of Education 2007b, page B-11)


� Appendix A contains a mathematical representation of the BSP formula as well as illustrations of the different Impact Aid components: BSP maximum, LOT adjustment, Children with Disabilities payments.


� More detail on the ratable allocation of funds is provided in the Department’s budget justification (U.S. Department of Education 2007b, page B-12). “If the appropriation is insufficient to provide LOT payments in full, the formula ratably reduces these payments. If the level of funding exceeds the level needed to fund LOT payments fully, but is insufficient to provide maximum payments to all LEAs, the formula ratably increases these payments above the LOT. These ratably increased LOT payments, however, may not exceed an LEA’s maximum payment.” 


� “Payments for “heavily impacted” districts have generally gone to about 25-30 LEAs that meet special eligibility requirements. These provisions have been revised over the years to ensure continued eligibility and maintain the level of payments for this select group of LEAs.” Department of Education (2007b) page B-14.


� States must qualify for this exemption annually. In the years of our analysis, only three states received such an exemption: Alaska, Kansas, and New Mexico.


� SEC. 8003(d) [20 U.S.C. 7703(d)] of the Elementary and Secondary Education Act of 1965.  Generally, those children are students who meet the Impact Aid classifications of military, foreign officer civilian, or Indian lands categories and are  “eligible to receive services under the Individuals with Disabilities Education Act (20 U.S.C. 1400 et seq.).” See also the Impact Aid regulations at 34 CFR 222.50, definitions of “children with disabilities” and “children with special learning disabilities.” 


� In the Net Burden calculation, Impact Aid expenditures are divided by total enrollment in the district.





� 2003 CWI data is constructed from a survey of wages taken in November 2002 and May 2003. 2004 CWI data is similarly constructed from November 2003 and May 2004 wage data.


� Note: types of nonstandard Impact Aid districts are not mutually exclusive.


� Appendix E demonstrates that the results are robust to a variety of functional forms.


� This theoretical model of district choice views local (district) policymakers as having to choose between higher education spending and a lower tax burden. 


� For a discussion of the development of this functional form see Appendix D.


� Current expenditures include expenditures on instruction, support services and other elementary and secondary educations expenses and do not include expenditures on adult education, capital outlays, inter-governmental transfers, and interest payments.


� Federal revenue minus Impact Aid


� For a discussion of the effect of district demographic characteristics on per pupil expenditures, including income per capita, federal aid per capita, the percent of the population owning homes, the number of school age children, the percent of the population over 65, racial demographics, poverty and urbanicity, see Poterba (1997). As with Buddin, Gill, and Zimmer (2004), Poterba (1997) finds that lower percentages of the population that is child age, higher percentage of home ownership, and lower percent of population over 65 are all associated with higher education spending per pupil.


� These codes include: large city, mid-size city, urban fringe of a large city, urban fringe of a mid-size city, large town, small town, rural outside of a Core Based Statistical Area (CBSA), and rural inside a CBSA. See Exhibit B3 in Appendix B.


� Buddin, Gill, and Zimmer (2004) use the percentage of the population living in a rural or suburban area as urbanicity controls. 


� For a recent discussion of educational cost functions, see Imazeki and Reschovsky (2004).


� See Imazeki & Reschovsky (2004) for a recent paper showing that low-income students are more costly to educate.


� The state and time fixed effects are left out of the equations below to reduce notation.


� See Appendix A for a discussion of the Impact Aid funding formula and Appendix D for a discussion of the effect of this on our analysis.


� These students of foreign military officer families represent under 3 percent and 1 percent of the average daily attendance (ADA) of their respective “on Federal property” and “off Federal property” groups. Hence we suppress further reference to them.


� They represent less than 1 percent of the ADA of their group of federally connected students.


� We use the predicted expenditures per pupil rather than the actual expenditures per pupil because the predicted measure eliminates random variation that is captured in the error term. Further, when measuring Net Burden, we are taking the difference between ExpPerPupilFC and ExpPerPupilNoFC,NoIA. As the error term should not be part of the Net Burden measure and is not included in calculating ExpPerPupilNoFC,NoIA it should also not be included in ExpPerPupilFC. In essence, the predicted expenditures are based average expenditure patterns of districts with comparable characteristics while factoring out the any variation at the district level that is idiosyncratic. 


� When transforming a predicted value from log terms to regular units, some studies with small samples use a correction factor that takes into account the use of an estimate rather than an observed value (Manning, 1998). In this study, we do not need to incorporate this correction factor because our sample is large.


� It should also be noted that predicted values have less variation than actual values. Hence, subtracting actual Impact Aid from predicted expenditures per pupil will likely add extra variation to the Gross Burden measure. 


� Means tables for the alternate model sample are provided in Exhibits D1 and D2 in Appendix D.


� Each percent of students federally connected variable was summed across types to get “total percent federally connected.” Districts were then partitioned into quartiles based on this number.


� Specification checks are discussed in Appendix E.


� Elasticities can be thought of as measures of rates of change in percentage terms. Regular slope coefficients measure rates of change in units of the independent and dependent variables. Elasticities measure rates of change in percentages of the units of the independent and dependent variables.


� In an alternative specification, we attempted to replicate Buddin, Gill, and Zimmer’s (2004) model as closely as possible and found results that were fairly similar to the results reported in their study.


� We change the method of our simulation because one percentage point represents a very large change for federally connected students with disabilities. For the example above for children of military families on federal property, .10 percent of students federally connected, with disabilities, of this type of federal connection is the 25th percentile of such students in districts with this type of students. If we were to simulate this by adding one percentage point, at 1.10 percent, this would place the district near the 75th percentile of percent of students federally connected of this type with a disability.


� Adequacy is a term commonly used in school finance to refer to whether school funding is sufficient for districts or the students they serve to reach some standard of performance or outcome.


� Author’s calculations.


� One Heavily Impacted district was found to be an extreme outlier in its Gross Burden measure and was excluded from the results reported. This reduced the number of districts in each year by one.


� For variables in the analytic model other than percent of students American Indian, Impact Aid and non-Impact Aid districts had substantial overlaps in their distributions. However, most of the variation in the percent of American Indian students was seen in the Impact Aid districts. Therefore, estimates of the costs of educating a high concentration of American Indian students in a non-Impact Aid student was based on an extrapolation based only on a handful of observations (40 out of 24,477) from non-Impact Aid districts.


� We do not report results separately for states that customarily qualify for an equalization exemption because 112 out of 161 districts in equalization exemption states (70% of the districts) have some students living on Indian lands and are included in districts reported in this section.


� Negative Gross Burden is shown in Exhibit 17 where the first bar, expenditures without federally connected students is lower than the second bar, expenditures with federally connected students but without Impact Aid. Negative Net Burden is shown in Exhibit 17 where the first bar is lower than the third bar, expenditures with federally connected students and Impact Aid.


� For students with disabilities we set both the “percent federally connected of type t” and “percent federally connected of type t and have a disability” equal to “percent federally connected of type t and have a disability.” 


� This number can also be interpreted as the “absolute dollar burden of a single federally connected civilian student living on federal property.” Net Burden, the numerator, is measured in “dollars / total student enrollment” and percent federally connected, the denominator, is measured as “number of federally connected students – civilians on federal property / total student enrollment.” Canceling “/ total student enrollment” from the numerator and denominator would leave the Net Burden by type measure in units of “dollars / number of federally connected students – civilians on federal property.” We found the “Net Burden per 1 percent federally connected” interpretation more intuitive in the context of this study. 


� The imputation procedure used was developed by the American Institutes for Research for the National Center of Education Statistic’s Longitudinal CCD data files (McLaughlin, 2003). See also: http://nces.ed.gov/ccd/ccd13yragency.asp.


� In theory, the cost effect is eliminated by holding constant student and district characteristics. To the extent that the cost effect is not completely controlled or if there are other effects of federally connected children not captured in those control variables, they will be measured as part of the net effect. We do not know the functional form these effects, if present, might take.


� In reality, the functional form for the BSP is slightly more complicated. As described in the introduction, Impact Aid BSP funds left over after the LOT adjusted BSPs have been accounted for are allocated to districts ratably. The purpose in detailing the formula here is to justify the functional form used in the regression.
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