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Executive Summary
This study empirically tests the notion that consolidating smaller public school
districts will save taxpayers money. Multiple regression analyses are employed to
analyze the relationship between district size and per-pupil expenditures in the
state of Michigan, focusing on the five most recent school years for which data
are available.
Based on the model developed for this paper, the most cost-effective size for
school districts in Michigan is roughly 2,900 students. Both smaller and larger
districts are likely to spend more per pupil, other things being equal. In light of
this finding, it is correct to surmise that some Michigan public school districts are
probably too small, and others too large, to operate with optimal cost efficiency.
But district size has a more nuanced and less important impact on spending
that is often assumed, and the current political emphasis on consolidation
of small districts is misplaced. The author estimates that the potential savings
from consolidating excessively small districts is about 12 times smaller than the
potential savings from breaking up excessively large ones. The maximum total
annual savings due to district breakups would be approximately $363 million,
while consolidations could save state and local governments at most $31 million
annually (note that these are only rough, ballpark figures).
To realize these maxima, it would be necessary to break up every excessively
large district into a multiplicity of optimally sized 2,900-student districts and
to consolidate all tiny districts into optimally sized districts as well. Some
such mergers and breakups would be impractical or impossible. Truly optimal
mergers, for instance, could be achieved only in those cases where two 1,450student districts were adjacent; three 933-student districts were adjacent; and so
on. It would actually be counterproductive to merge two 2,000-student districts,
because a 4,000-student district would typically spend more per student, other
things being equal, than a 2,000-student district.
As a result, the actual savings from pursuing either mergers or breakups is apt
to be much smaller than the theoretical maxima given above. It is fair to say,
therefore, that neither mergers nor consolidations are likely to bring about
dramatic reductions in the roughly $17 billion per year spent on Michigan’s
public schools.
If legislators and the governor wish to address the spiraling cost of public
schooling, this study points to a far more important factor than district size: the
incentive structure of the system itself. The model developed here indicates that
public school districts generally endeavor to spend — and succeed in spending
— as much as they can.
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Specifically, this study compared two alternative theories of school district
behavior: that districts spend only as much as they need to in order to fulfill the
public trust (the “demand-driven” thesis), or that they spend as much as they can
(the “public choice” thesis). Both the ultimately positive relationship between
district size and per-pupil spending and the positive relationship between total
household income per pupil squared and per-pupil spending compellingly
support public choice theory.
In short, public schooling’s incentive structure appears to encourage district
officials to maximize their budgets. To improve the efficiency of Michigan’s
education system, this problematic incentive structure would have to be replaced with one in which school officials are instead rewarded for simultaneously controlling costs and maintaining or improving quality. This, in turn,
suggests the need for incentives similar to those prevailing in the private sector, in which service providers thrive only if they meet their clients’ needs at
competitive prices.
The most promising route to higher efficiency in education thus appears to be the
injection of market forces such as competition and parental choice. A policy of
choice for parents and increased freedom and competition for educators is also
consistent with America’s tradition of local and parental control over schooling,
something that cannot be said for state-mandated district mergers or breakups.

Introduction
Gov. Jennifer Granholm has advocated school district consolidations as a means
of increasing public school efficiency. Moreover, she has asked legislators for the
power to force district mergers, at her discretion.1

* As discussed later, the checkmark shape of the relationship
between spending and district
size is consistent with public
choice theory because spending rises with district size once
a threshold size is reached. The
relationship is inconsistent with
the “demand-driven” theory,
which predicts that spending per
pupil should continue to fall as
size increases due to economies
of scale.
† A corollary to this finding is
that high district expenditures
are not strongly correlated with
the high levels of education
demand typical in wealthier districts. As explained later in the
text, aggregate income per public
school pupil squared is not a
measure of district wealth and is
not strongly correlated with district wealth. Rather, this quantity is a measure of how easy it
is to raise per-pupil spending,
and it is a very strong predictor
of how much money is actually
spent. Thus, the ease with which
money can be raised is the best
predictor of how much money is
actually spent, just as expected
by public choice theory.

Elaborating on that request, she has suggested that merging “small” districts
would be her main priority, since exceptionally large districts, such as Detroit,
might already be too big. The governor also identified districts suffering from
declining enrollment as candidates for compelled consolidation.2
The present study aims to evaluate the merits of district consolidation by
determining the relationship between district size and per-pupil expenditures in
Michigan. It will attempt to answer several questions:
____________

•

Is there an optimal size for school districts?

•

If so, what is it?

•

Is bigger really better?

•

How does forcing “small” districts to consolidate compare to other
possible reforms as a means of saving taxpayers money?

Government of Michigan
website: http://www.michigan
.gov/gov/0,1607,7-168-22079110164--,00.html (accessed May
16, 2007).
1

Detroit Free Press Editorial
Board, “Q&A With Gov.
Granholm: Moving forward:
Education to jobs,” Detroit Free
Press, February 10, 2005.
2
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District Consolidation:
A Brief History and Research Review
The push for bigger public schools and school districts began in earnest at the turn
of the 20th century. In 1932, after years of consolidation, there were still 127,531
school districts in the United States. That number dropped precipitously through
the early 1970s, when it fell below 20,000. Since that time, the consolidation
has continued, though at a far more modest rate. The national count of school
districts stood at 14,559 in the 2001-2002 school year (see Graphic 1).

*  This ex post facto investigation
into the actual effects of
consolidation is perhaps not
as useful as an investigation
undertaken before the policy
had been aggressively pursued
for half a century, but “there you
have it,” as the British say.

The march toward larger and larger districts has been driven chiefly by a desire
for improved efficiency. But by 1980, the nation’s public schools were spending
nearly 10 times as much per student as they had in 1920, even after adjusting
for inflation.3 Not surprisingly, researchers eventually noticed that spending was
rising despite the growth in average district size and began investigating whether
larger districts really did spend less per pupil.

3 Snyder, T.D., Tan, A.G., and

Most of the research on the relationship between school district size and spending
has found that there are some “economies of scale” in public education — that
larger districts do indeed have lower per-pupil operating expenditures than
their smaller counterparts. One example is a 1999 study of Utah public school
districts by Kalyan Chakraborty, Basudeb Biswas, and W. Cris Lewis.4 Similarly,
a 2004 report by Vicki Murray of the Arizona-based Goldwater Institute found
that consolidation of very small districts would result in modest savings for the
taxpayers of that state (though she also concluded that much larger sums would
be saved by expanding Arizona’s charter school program).5
Several recent studies have concluded, however, that the economic benefits of
increasing district size diminish as the size of the district grows, and that there is an
optimal size of school district beyond which per-pupil expenditures begin to rise.
William Duncombe and John Yinger’s 2003 study of 12 actual consolidations in
New York state concluded that doubling the enrollment of a 300-student district
is likely to produce a net 22.8 percent savings; that doubling the enrollment of
a 1,500-student district is likely to yield a 3.2 percent savings; and that little
or no savings are to be expected for mergers of districts already enrolling more
than 1,500 students.6 A good recent summary of the scholarly literature on this
topic by Matthew Andrews, Duncombe and Yinger reached the same conclusion,
finding, “Sizeable potential cost savings may exist by moving from a very small
district (500 or less (sic) pupils) to a district with approximately 2,000 to 4,000
pupils,” but the authors noted that per-pupil spending actually starts to go up
again when district size reaches 6,000 students.7

Mackinac Center for Public Policy

_________
Hoffman, C.M. (2004). “Digest of
Education Statistics 2003, (NCES
2005–025).” Washington, DC:
U.S. Department of Education,
National Center for Education
Statistics, p. 204.
4

Kalyan Chakraborty, Basudeb
Biswas, and W. Cris Lewis,
“Economies Of Scale In Public
Education: An Econometric
Analysis,” working paper, Utah
State University, Department
of Economics, March 1999.
http://www.econ.usu.edu/Research/99/ERI99-11.pdf (accessed February 12, 2007).
5 Vicki Murray, “Competition

or Consolidation? The School
District Consolidation Debate
Revisited,” Goldwater Institute,
Policy Report No. 189, January
12, 2004.
6 William Duncombe and

John Yinger, “Does School
District Consolidation Cut
Costs?” Working Paper,
Center for Policy Research,
Maxwell School of Citizenship
and Public Affairs, Syracuse
University, October 2003, p. 27.
http://faculty.maxwell.syr.edu/
jyinger/Working%20Papers/
Does_School%20District_
Consolidation_Cut.pdf
(accessed February 12, 2007).
7 Matthew Andrews, William

Duncombe, and John Yinger,
“Revisiting Economies of Size
in American Education: Are We
Any Closer to a Consensus?”
Economics of Education Review,
vol. 21, no. 3, pp. 245-62. A
pre-publication version of
this paper is available on-line
at: http://www-cpr.maxwell.
syr.edu/efap/publications/
revisiting%20economies.pdf
(accessed February 12, 2007).
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Graphic 1: Number of U.S. Public School Districts
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Source: Tyack, David and Larry Cuban (1995). “Tinkering Toward Utopia.” Cambridge, MA: Harvard University Press, p. 19 (for 1932
datum). And: Snyder, T.D., Tan, A.G., and Hoffman, C.M. (2004). “Digest of Education Statistics 2003, (NCES 2005-025).” Washington,
DC: U.S. Department of Education, National Center for Education Statistics, p. 103 (for all other data). Data missing in the original NCES
publication.

The fact that earlier study results have not been consistent across states points to
the need to gather and analyze state-specific data before embarking on a policy of
school district consolidation.

Empirical Data and Strategy
District Size and Per-Pupil Spending
District size and district per-pupil spending were the key variables in this
investigation. Data for these items were obtained from a pair of related data sets
published by the National Center for Education Statistics of the U.S. Department
of Education. District size was obtained from the NCES Common Core of Data
“Local Education Agency Universe Survey Data,” and spending figures were
obtained from the NCES CCD “Local Education Agency Finance Survey”
(“local education agency” is the NCES term for a school district).
Two per-pupil spending figures are commonly reported by school districts: “total
spending” and “current spending.” The current spending figure is equal to the
total spending figure minus capital costs, such as construction and debt service.
Current spending is generally the preferred dependent variable in regression
studies of school district spending, for two reasons. First, current spending is
less “lumpy,” or prone to variation from year to year due to such factors as cyclic
construction projects and their associated costs. Second, it is less affected by
historical factors outside the control of current school district officials. For these
reasons, this study follows the general pattern among education researchers and
uses current spending per pupil as its dependent variable.

Mackinac Center for Public Policy

*

See, for instance, Alan L.
Gustman; George B. Pidot
Jr., “Interactions between
Educational Spending and
Student Enrollment,” The
Journal of Human Resources,
vol. 8, no. 1. (Winter, 1973),
pp. 3-23. Gustman and Pidot
chose current expenditures per
pupil, explaining, “We avoid
the problems caused by the
extreme irregularity of annual
capital outlays and omit interest
payments which are determined
largely by past interest rates
and the method of financing
construction historically in a
particular location.”.
†

See, for instance, Frank
Johnson, “Revenues and
Expenditures for Public
Elementary and Secondary
Education: School Year 199899,” National Center for
Education Statistics, Statistics
in Brief, 2001, publication no.
NCES 2001-321. http://nces.
ed.gov/pubs2001/2001321.pdf.
Johnson notes, “Researchers
generally use current
expenditures instead of total
expenditures, when comparing
education spending between
states or across time.”
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To broaden the base of evidence from which to draw conclusions, this study
considers the five most recent school years for which both district size and
spending data are available: 1999-2000 through 2003-2004. As discussed below,
the author kept all spending and revenue data in this study in current dollars,
dealing with inflationary and other period effects through dummy variables
corresponding to the years of observation.
Time series data of this sort are often analyzed with a technique known as
panel regression, but that technique is not well-suited to the model of perpupil spending proposed here or to the research question — that is, How do
district mergers affect per pupil spending? The approach taken in this paper
is therefore a pooled regression on the data for all districts over all five years,
clustering together the observations we have for each district at different times.
Clustering the observations by district allows us to control for correlations among
those observations, which is necessary to conform to linear regression’s key
assumption that the observations are independent of one another. This pooling
of observations is accomplished using Stata’s “regress, cluster()” command to
produce robust Huber/White/sandwich estimates of variance (and thus robust
standard errors).8
Given that we want to isolate the effect of school district size on per-pupil spending,
we must control for the impact of other factors that might independently affect
spending. Those control variables are described in the sections that follow.

Fixed (Categorical) Federal Spending
There are a number of federal laws and regulations, such as the Individuals with
Disabilities Education Act and the Title I funding program for low-income
children, that require or encourage districts to provide additional services to
certain students. Since this federal funding is attached to categories of children and
is, at least in principle, entirely independent of school district size, it is necessary
to control for the impact of federal categorical spending on district expenditures.
Specifically, this study controlled for the total federal revenues per pupil received
by each district. This control also takes into account school spending on free and
reduced-price lunches for low-income students, because these lunch programs
also receive federal funding.
It might be argued, however, that since some federal funding programs are elective
rather than mandated (for example, gifted and talented programs), and since
larger districts have more administrative personnel available to apply for federal
grants, larger districts may bring in more federal money at least partially due to
their size. If that were the case, then including total federal revenues as a control
variable in the regression would understate the true significance and magnitude
of the district-size term, since some of the size term’s effect would be subsumed
by the federal-revenue term.
Mackinac Center for Public Policy

* There are two main types of
panel regression: fixed effects, and
random effects. A fixed-effects regression would ignore differences
between districts and look only at
how districts themselves change
over the five years for which
we have data. In other words,
it would explore the effects of
pouring more students into an
existing district, holding constant
that district’s aggregate income
(because we have income data
for only a single year). But when
two or more districts merge in the
real world, the higher number of
students in the combined district
is always accompanied by higher
aggregate income as well. Clearly,
then, a fixed-effects panel regression on the data we have would
answer a different question than
the one we wish to investigate.
In theory, it might have been possible to address this problem by
using a random-effects panel regression, because the random effects approach takes into account
differences between districts as
well as differences within districts
over time. But a Hausman test
indicates that a random-effects
model is inappropriate. Hence we
are left with the pooled-regression
approach chosen for this study.
_________
8 For the underlying mathematics

of the robust variance calculation,
see P. J. Huber, “The behavior of
maximum likelihood estimates
under nonstandard conditions,”
in: Proceedings of the Fifth Berkeley Symposium on Mathematical
Statistics and Probability (Berkeley, CA: University of California
Press, 1967), vol. 1, p. 221–223.
Also see H. White, “A heteroskedasticity-consistent covariance
matrix estimator and a direct test
for heteroskedasticity,” Econometrica, vol. 48 (1980), p. 817–830.
For the Stata implementation of
Huber/White/sandwich robust
standard errors with clustered
data, see W. H. Rogers, “Regression standard errors in clustered
samples,” Stata Technical Bulletin,
vol. 13 (1993), p. 19–23. Also see
R. L. Williams, “A note on robust
variance estimation for clustercorrelated data,” Biometrics, vol.
56 (2000), p. 645–646.
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While this hypothesis is certainly plausible, it does not appear to be a cause
for concern in practice. The standard correlation coefficient (“Pearson’s r”)
between district size and total federal revenues per pupil is quite low (0.075),
as is the Spearman’s Rank correlation coefficient (-0.175), which suggests that
a district’s size and a district’s ability to raise per-pupil federal grant funding are
not strongly correlated.

Fixed (Categorical) State Spending
By the same logic employed above to justify the use of a federal-spending
variable, categorical state revenues might also be correlated with district spending
independently of district size. To control for that possibility, an all-inclusive
categorical state funding variable was included in an early draft of the model,
capturing funds earmarked by the state for low-income or disabled students
and received regardless of district size. In practice, this state-level categorical
revenues variable was found to add virtually nothing to the explanatory power of
the model. When state revenues per pupil targeted at school lunch programs were
considered in isolation, however, they were associated with district spending and
so were included in the model.

Percentage of Special Education Students
Even though the federal-revenues-per-pupil control variable captures some of the
variation in spending due to the share of disabled children in a given district,
it is possible that the variable will not capture all the additional expenditures
necessitated by the presence of these students. This outcome is in fact quite
plausible, since the IDEA explicitly forbids districts from considering the cost
of special education services in its decisions regarding which sorts of services to
offer a student (even though actual federal funding to the states under the IDEA
is itself limited). So, if expensive-to-educate disabled students happen to be more
heavily concentrated in either small or large districts, their presence could bias
the model’s estimate of the effect of district size on spending.
To control for any such unaccounted-for variation in mandated special education
spending, the model includes the percentage of special education students in
each district as a separate control variable.

Racial Composition
Another commonly used control variable in econometric research on public
school systems is racial composition of the community or the student body. The
rationale for this control is that factors correlated with race, but uncorrelated
with the explanatory variable of interest (i.e., district enrollment), may affect
district spending. To capture any such effect, the model includes the nonminority
percentage of the district’s population.
Mackinac Center for Public Policy

*  A Pearson’s correlation
coefficient of 0 indicates the
absence of a linear relationship
between the two variables and a
correlation coefficient of 1
(or -1) indicates perfect positive
(or negative) linear correlation
(i.e., one variable can be
expressed as a linear function of
the other).
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These data were obtained from “Summary File 3” of the 2000 U.S. Census.9
It should be noted, however, that these data are available only for 1999,
necessitating the use of the 1999 value across all five time periods. This can be
expected to decrease the predictive power of this variable (it can only capture
variation between districts, not within districts over time), since district
demographics may have changed over the period in question. But as we shall
see from the regression results, the between-district variations ensure that this
variable is a useful and statistically significant predictor even without data on any
possible interyear variations in the variable within districts.

Potential Effects of Varying Public Demand for Education
Researchers studying school district spending generally like to control for
the possibility that demand for education may vary in systematic ways from
one district to another. In a district where there is greater demand or higher
expectations for education, public officials may choose to spend more per pupil
to meet that demand. This response, of course, would lead to variations in
spending from one district to another that are unrelated to district size. Hence,
it is wise to try to take into account any such variation in educational demand
from one district another.
But data on a community’s attitudes towards education spending and its
educational aspirations are not generally available, so it is necessary to find and
control for some other characteristic that is measured numerically and related
to education demand. As it happens, the education literature has shown income
to be correlated with demand for education, so economists typically control for
average family income as a proxy (or “stand-in”) for educational demand.
In keeping with that traditional practice, aggregate household income per capita
(i.e., average income) is included as a control in the model. Average income data
are taken from Census 2000 “Summary File 3.”10

Public School Enrollment as a Share of Population
If a larger share of the population is currently enrolled in public schools, there will
be a larger number of prospective beneficiaries of higher public school spending.
That, in turn, may change taxpayers’ desire for or acceptance of higher spending
independently of how much they might value education in the abstract (which is
already controlled for with the average income term discussed above).
To capture this measure of the public’s vested interest in public school spending,
census data on public school enrollment as a share of total district population is
included as a control variable.11

Mackinac Center for Public Policy

_________
9

http://www.census.gov/PressRelease/www/2002/sumfile3.
html
10 Ibid.
11 Ibid.
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District Officials’ Potential Spending Incentives
At one time, economists commonly assumed that public officials, such as school
administrators, acted purely in the best interests of the public. In the design of
government programs and the setting of government spending levels, it was taken
for granted that officials would correctly determine the amount and quality of
government services the public wanted and act accordingly.
Based on this assumption, economists tried to control for each community’s level
of demand for education when studying school district spending, expecting that
school district officials would choose higher or lower per-pupil spending levels in
response to higher or lower educational demand from one community to the next.
That, of course, is the basis for the average income control discussed above.
But the assumption of the demand-driven public servant is viewed today with
skepticism. Since at least the 1950s, economists have been concerned that such an
idealized view of government service is implausible on its face and is inconsistent
with the assumption that consumers act according to what is best for themselves
and their families. If public officials and consumers are all human beings, would
one group really be motivated purely by selfless devotion to others’ desires while
the second group was chiefly self-interested? Public officials, after all, are also
consumers themselves.
That shift in thinking lead to the development of “public choice theory.”
Public choice theory applies the economic assumption that human beings
are rational and self-interested to everyone, including elected politicians and
bureaucrats. The views of economist William Niskanen, a leader in the development
of public choice, have been neatly summarized as theorizing that public officials
“seek to enhance personal utility [their own interests] by maximising the budgets
of their respective departments, since it is expected that their personal incomes
and power status (through increased promotional opportunities) would be
increased [as a result].”12
An analogous set of incentives is theorized to apply to such elected public officials
as school board members. The most powerful political players in school board
elections are typically school employee unions, who openly acknowledge their
desire to raise salaries and overall public school spending. The public choice model
suggests that school board members will have an incentive to please the teachers
unions, because opposition to union interests would undermine members’ reelection chances. Indeed, candidates opposed to higher spending would have to
overcome ardent and organized union opposition. Taxpayers in favor of spending
restraint often have no corresponding political action organization.

Mackinac Center for Public Policy

_________
12 Julie Novak, “Public Choice

Theory, An Introduction,”
Policy, Autumn 1998. http://
www.cis.org.au/policy/
autumn98/aut9810.htm
(accessed February 12, 2007).
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If public school officials try to spend as much as they can in pursuit of their own
interests, school district spending would be correlated with the ease of raising
revenues. This expenditure-maximizing tendency would of course interfere
with the measurement of the impact of district size on spending, and hence this
potential factor must be controlled for in the model.
To do that, we need a way of measuring how easy it is for officials in any particular
district to raise a given amount of money per pupil. As economist Larry DeBoer
points out, “income is the most common measure of [taxpayers’] ability to
pay.”13 A control variable for the effects of public choice behavior can thus be
obtained by dividing a district’s total household income by the number of public
school students among whom tax revenues must be distributed. Note that this
conclusion should be true in Michigan even after the passage of Proposal A,
which shifted most public school revenue generation from the local to the state
level. While Proposal A all but eliminated local discretion over current per-pupil
spending and raised many low-spending districts to a certain minimum revenue
level, it did not impose uniform spending across the state, but rather locked in
much of the pre-existing variation. Thus, the per-pupil foundation allowances
assigned by the state under Proposal A are based in large measure on the level of
per-pupil spending in each district prior to the reform’s passage. The districts that
were spending the most before Proposal A generally continue to do so today, and
some of this money is in fact still raised locally.
A real world example that is consistent with this theory, though not by itself
conclusive, is the state of Utah. Utah’s average family size is well above the national
norm, and the state’s per-pupil public school spending is well below it.
It should be noted that the inclusion of this public choice control variable —
together with the average income variable that proxies community demand for
education — represents an interesting test of competing theories of bureaucratic
behavior. The results will help determine whether school district officials in
Michigan behave more like the selfless public servants of the traditional view
or the self-interested economic agents of the public choice view. As will be
discussed later, the answer to that question has at least as much relevance to
education policymaking as does this study’s inquiry into the link between
district size and spending.
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*  To elaborate, let’s consider a
hypothetical example. Imagine
two communities of roughly
equal income and number
of households (and hence of
equal aggregate household
income). And let’s assume that
community A has one public
school student per household
while community B has two
such students per household.
In order to achieve the same
level of per pupil spending, the
tax burden on householders in
community B would have to be
twice the burden in community
A. But since voters’ ability to pay
is constrained by their income,
and since the household income
in the two communities is the
same, public choice theory
predicts that public schools
in community B would spend
less per pupil than those in
community A.
Hence, under public choice
theory, a district’s aggregate
income per pupil is a good
measure of how easy it is for
officials in that district to spend
as much as possible.
_________
13 Larry DeBoer, “Criteria for a

Good Tax System,” presentation
to The Citizen’s Commission on
Taxation, June 10, 1997. http://
www.agecon.purdue.edu/crd/
localgov/essays/goodtax.htm
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As with the per-capita income variable, the source of the income data for this
public choice control was “Summary File 3” of the 2000 Census.14 Hence, we once
again have the data for 1999 alone. Fortunately, any actual inter-year variations
in income per pupil were not sufficiently large to undermine the usefulness of this
variable.

District Labor Costs
The single largest cost for school districts is labor, and labor costs are likely to
vary between districts independently of total enrollment. In particular, districts
where the cost of living is higher can be expected to pay higher salaries. If they
did not, they would probably have considerable difficulty attracting and keeping
employees. To control for this variation in input costs, the model includes both
the median asking price for homes and the median asking price for apartment
rent. Data for this variable come from Census 2000, “Summary File 3.”15

*  The same is true for the
previous two variables
(public demand for education
and school enrollment as a
percentage of the population),
both of which came from the
2000 Census “Summary File 3.”
Such single-year estimates are
not uncommon in education
research.

Period Effects
When conducting a pooled regression on data for multiple years, it is important
to control for the possibility that some unknown factor may have increased
district costs at a certain point in time. If, for example, the state had issued new
curriculum guidelines in year three of the five-year period under investigation, all
districts would likely have experienced higher textbook costs in year four. Gradual
changes over time, such as aging of the population and monetary inflation, could
also skew the results.
This kind of event is known as a period effect, and it could potentially skew
predictions about the relationship between district size and spending. To control
for period effects, the model includes a separate dummy variable (a variable
whose value is either 0 or 1) for the last four of the five years for which we have
data. Doing so allows us to capture the possible impact of any such period effects
without having to identify their causes.

Need We Control for Student Achievement?
A final consideration that is often included in economic models of district spending
is student achievement. The assumption behind this control variable is that perpupil spending and academic achievement are positively correlated. Districts that
set and achieve a higher performance standard for their students would thus be
spending more to realize that result, and we should therefore control for variation
in achievement between districts.
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† It is only necessary to have
four dummy variables to control
for five time periods because the
fifth time period is captured by
the four dummies all taking on
the value 0. In other words, if an
event didn’t occur in years one
through four, it must, by process
of elimination, have occurred in
year five.
_________
14

http://www.census.gov/
Press-Release/www/2002/
sumfile3.html.
15 ibid.
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This is a theoretical construct borrowed from market economics, and it is not
obviously applicable to public schooling. In competitive markets, it is true that
more expensive products and services are generally, though not always, of higher
quality, holding constant the amount of the product or service being consumed.
But the corresponding assumption that higher spending is significantly correlated
with higher student achievement in public schools is not supported by the
empirical evidence. Numerous studies have found little or no link between perpupil spending and achievement.
Because of this empirically demonstrated absence of a significant correlation
between public school spending and achievement, it did not seem worthwhile to
build an index of overall student achievement from the many available state test
results (which would have been necessary in order to include achievement in the
model). A future version of this study, however, will include a school achievement
control variable for the sake of completeness.

Insignificant Variables
A number of other plausible potential control variables were considered, but were
found to contribute little or nothing to the predictive power of the model and
hence were omitted. These insignificant variables included total state categorical
funding per pupil, an index of parental level of education, district urbanicity,
percent of poverty in the district and percent of families without two parents in
the home.

The Model
Specifying the Control Variables
Putting all of these variables together, the model of Michigan district spending
looks like this:
Current Per-Pupil Spending = b0 + β * {f1(Size), f2(FedRevenuesPP),
f3(StateLunchRevPP), f4(PctSpecialEd), f5(PctWhite),
f6(IncomePerCapita), f7(EnrollmentByPopulation),
f8(IncomePerPupil), f9(MedianHouseAskingPrice),
f10(MedianRentAsked), [Years]} + error

In the equation above, b0 is the y-intercept, β is an array of constants for the
explanatory variables, [Years] is an array of dummy variables (see the discussion
of period effects, above), and error represents any unexplained variation in
district spending caused by factors that we have not thought to, or been able to,
measure.
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*  One of the most elegant
studies in this field has
regrettably received very little
attention from scholars or
the media: Stephen Childs
and Charol Shakeshaft, “A
Meta-Analysis of Research
on the Relationship Between
Educational Expenditures
and Student Achievement.”
Journal of Education Finance,
vol. 12 (1986), no. 3, pp. 24963. Also see the research of
Eric Hanushek, including Eric
A. Hanushek, “Assessing the
Effects of School Resources
on Student Performance: An
Update,” Educational Evaluation
and Policy Analysis, vol. 19
(1997), no. 2, pp. 141-164.
Most recently, see Andrew
T. LeFevre, Report Card on
American Education: A Stateby-State Analysis, 1981-2003
(Washington, DC:
The American Legislative
Exchange Council, 2004),
chapter 3. http://www.alec.org/
meSWFiles/pdf/
2004_Report_Card_on_
Education.pdf.
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Note that instead of simply including the variables of interest as linear terms in
the equation, this study included functions (f1 through f10) of those variables.
That is because these terms have been identified as plausible predictors of district
spending per pupil, but it has not been established that their relationship to
spending is necessarily linear, and Ordinary Least Squares regression assumes
a linear relationship between the predictors (independent variables) and the
dependent variable. So, using a combination of regression diagnostics, such as
the Ramsay RESET test16 and scatter diagrams of the dependent variable against
the predictors, the author has identified the functions of these variables that
most effectively and linearly predict district spending, while also conforming to a
sound theoretical rationale for their inclusion in the model. Those functions are
described in the paragraphs that follow.
Aggregate household income per capita is the only purely linear term, and it is
positive as expected.
The percentage of special education students is a positive logarithmic term.
Increases in the percentage of disabled children are associated with increased
spending, but as a district’s percentage of special education students continues
to rise, the marginal effect on spending of such additional increases gradually
diminishes.
The percentage of white students in a district is a negative logarithmic term,
meaning that districts with a higher share of white students spend less, other things
being equal, but that the marginal reduction in spending diminishes as the share
of white students becomes large. This may reflect the fact that overwhelmingly
white districts may be predominantly located in smaller Michigan towns with
lower living costs and hence lower labor costs not fully captured by the house and
rental asking price controls.
The federal-revenues-per-pupil term was found to have both a logarithmic and
a (small) quadratic component, both of which are positive. This connotes a
monotonically increasing function (as expected) that first rises rapidly, plateaus
slightly and then begins rising more rapidly once again.
The median house asking price is a quadratic term with a negative linear component
and a positive squared component. This U-shaped curve suggests a more nuanced
relationship than expected, but one that is theoretically reasonable. It is consistent
with the expectation that districts with high housing prices pay their teachers
more and hence have higher costs and higher spending, other things being equal.
But it also suggests that districts with very low housing prices have above-average
costs as well. The latter could be due to the greater difficulty of attracting teachers
to work in economically depressed areas, with higher salaries being necessary to
entice them to do so.
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_________
16 For an explanation of this test,

see: http://en.wikipedia
.org/wiki/Ramsey_reset_test
(accessed February 12, 2007).
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The state lunch revenue control is a quadratic term with a positive linear component
and a negative squared component. Hence, up to a certain threshold, higher state
school lunch revenue per pupil is associated with increased district spending but,
beyond that threshold, the relationship is reversed. A plausible explanation for
this pattern is that the costs associated with feeding and educating students who
qualify for the state lunch aid grow at a faster rate than does the state aid itself.
Three of the control variables in the model have only squared terms: public school
enrollment as a share of total district population, which has an unexpectedly
negative coefficient, and aggregate household income per pupil and median
residential rental asking price, which are positive as expected. The fact that public
school enrollment as a share of population is negative means that districts whose
populations presumably have more to gain from higher public school spending
actually spend less, other things being equal. This is perhaps because a higher
share of the population in public schools means more students across whom
taxpayers’ dollars must be spread, so holding average income constant, it would
be harder for officials to raise per-pupil spending in these districts.

Specifying the f(Size) Term
Since the main purpose of this study is to explore the relationship between district
size and spending, a variety of different functions of size are discussed here and
then compared with one another in the following section, “Empirical Results and
Analysis.”
The simplest model is of course a linear one, where ƒ(Size) = Size and the enrollment
term thus reduces to b * Size. This linear model assumes that increasing district
size either always increases spending (if the coefficient b is positive) or always
decreases it (if b is negative), and that the rate of change in district spending
due to a change in enrollment is constant across the entire range of enrollments
(because the slope of a straight line is constant along its length).
For the sake of completeness, the author ran a regression on a version of the
model with that simple linear function of Size, but a linear function is not in
fact consistent with any of the plausible theories about how enrollment and
district spending might be related. Any theory of that relationship must begin
with a rapid drop in per-pupil spending from very tiny districts up to those of a
few hundred students, simply because of the fixed overhead cost of a principal’s
or secretary’s salary, not to mention a superintendent’s. These costs obviously
weigh much more heavily on a district with 10 students (and such small districts
do exist) than on one with several hundred students.
For districts of more than a few hundred students, differing theories about the
relationship between district size and spending diverge both from one another
and from a simple linear function of Size. If we assume that district officials
seek to be as efficient as possible and are successful in their efforts, then perMackinac Center for Public Policy
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pupil spending should continue to fall off as Size grows, but at a decelerating
rate, possibly even hitting a plateau beyond which no further efficiency gains are
realized. That’s because economies of scale would be greatest when going from
extremely tiny districts to medium-size districts. This is a nonlinear relationship
— the slope of the line changes as district size changes.
An appropriate function to embody this efficient school spending thesis is
ƒ(Size) = ln (Size), the natural logarithm of Size, with a negative coefficient b
expected in the regression’s size term, b * ln (Size). This would allow the costsaving effect of increased district size to be greater when moving from tiny districts
to medium sized districts than when moving from large to very large districts.
According to public choice theory, however, school officials would be inclined
to grow their budgets rather than economize. Under this theory, initial savings
that come from sharing fixed costs among a greater number of pupils would be
overwhelmed by district officials’ self-interest once districts reach a certain size.
As a district becomes increasingly large, complex and removed from the everyday
oversight of community members, administrators might well find it easier
to expand district staff and spending. So, under public choice, the correlation
between spending and enrollment should eventually become positive once a
certain district size is reached.
There is a further reason to expect that very large districts might be less efficient.
In “agency shop” states, where all or most teachers are required to pay union
dues whether or not they belong to the union, unions in larger districts will
invariably have more resources to employ in their efforts to raise salaries, decrease
workloads and eliminate competition for their members. To the extent that such
union action is effective, it will raise district spending and perhaps also decrease
student performance, since artificial barriers to entry into the teaching profession
may exclude potentially talented candidates. As it happens, a highly sophisticated
1997 study by Harvard professor Caroline Minter Hoxby17 found this to be the
case, concluding, “[T]eachers’ unions are primarily rent seeking, raising school
budgets and school inputs but lowering student achievement by decreasing the
productivity of inputs.”
Public choice theory thus suggests that per-pupil spending should fall steeply
when moving from tiny to small districts, but then gradually reverse course and
begin to rise — steeply at first, but flattening out as district size becomes very
large and taxpayers’ resources are stretched thin. This spending curve, shaped
essentially like a checkmark, should be noticeable in agency shop states such as
Michigan.
Correctly specifying this potential Size equation for the public choice view
of bureaucratic behavior is not straightforward. Most researchers trying to

Mackinac Center for Public Policy

______

17 Caroline Minter Hoxby,

“How Teachers’ Unions Affect
Education Production,” The
Quarterly Journal of Economics,
August 1996, p. 671-718.
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determine if increased district size results in lower spending for small districts
but in higher spending for already-large districts use a quadratic function of
the form:
f(Size) = a * Size + Size2,
where a is an unknown coefficient to be determined by regression. As a basis
for comparison to the existing literature, the author performed a regression
using this quadratic function of district size, but the simple U-shaped curve it
describes is distinctly different from the checkmark shape that would seem to
follow from public choice theory.
A better fit for the relationship between enrollment and spending predicted by
public choice is given by the following equation:
f(Size) = ln2 (Size) − a * ln (Size)
If a is a moderately sized positive number, this equation produces the checkmarkshaped curve needed to model the public choice view of how size and spending
should be related.
A graphic illustration of the three nonlinear functions of enrollment appears in
Figure 2. These curves were obtained by regressing each of the functions against
per-pupil spending in the absence of controls. (This figure is meant only to clarify
the preceding discussion about the contrasting shapes of the curves. The complete
models with the controls incorporated will differ somewhat.)

Graphic 2: Functions of District Size (Without Controls)
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*  Note that in the discussion
that follows, the author used
the same letters to refer to the
unknown quantities in several
different equations. Readers
should not assume that an
‘a’ constant in one equation
represents the same quantity as
does an ‘a’ constant in a different
equation.
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The Four Potential Models
Recalling the original generic model specification, and substituting in the specific
control variable functions explained above, we now have:
Current Per-Pupil Spending = b0 + β * {f(Size), ln(FedRevenuesPP), FedRevenuesPP2,
StateLunchRevPP, StateLunchRevPP2, ln(PctSpecialEd),
ln(PctWhite), EnrollmentByPopulation2, IncomePerCapita,
IncomePerPupil2, MedianHouseAskingPrice,
MedianHouseAskingPrice2, MedianRentAsked2,
[Years]} + error

Combining this formula with the four different specifications for the f(Size)
function discussed in the preceding section, we arrive at four different completed
specifications, where f(Size) in the generic model is defined in one of the following
ways:
(1)
(2)
(3)
(4)

ƒ(Size) = Size
ƒ(Size) = ln (Size)
ƒ(Size) = a * Size + Size2
ƒ(Size) = ln2 (Size) − a * ln (Size)

(Linear)
(Logarithmic)
(Quadratic)
(Checkmark)

Empirical Results and Analysis
Investigating f(Size)
Table 1 summarizes the regression results for all four models (see Appendix A
for the robust standard error values, confidence intervals, and other details of the
regression results).
While the coefficients on the size terms are statistically insignificant in the linear
and quadratic models, they are significant at the 1 percent level in the logarithmic
and checkmark models. The checkmark model is superior overall, however,
explaining an additional two percentage points of the variance in district size (its
R-squared value is roughly 79 compared to 77 for the logarithmic model).
Detailed regression diagnostics are presented in Appendix B, but it is sufficient
here to observe that the reason why both the logarithmic and the checkmark
models are statistically significant is that both accurately fit the decline in per
pupil spending that occurs as enrollment rises from a handful of students to a few
thousand students. The reason why the logarithmic model is somewhat inferior
is that it incorrectly predicts that spending will continue to fall indefinitely as
district size increases. The checkmark model, by contrast, correctly predicts that,
after a certain size, further increases in district size are associated with higher
spending per pupil.

Mackinac Center for Public Policy
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Graphic 3: Summary Regression Results
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Evaluating District Consolidation
Given that there is a checkmark-shaped relationship between district size and per
pupil spending, we can calculate the theoretically most efficient district size. To
do that, we have to know the value of the constant a in the checkmark function
f(Size) = ln2(Size) − a * ln(Size). That value can be computed by running the
regression with the ln2(Size) and ln(Size) terms being allowed to vary separately,
and dividing the ln(Size) coefficient by the ln2(Size) coefficient. Doing so reveals
the value of a to be roughly 15.95.
Based on that value of a, the author found that the most efficient school district size
in Michigan is 2,911 students. Using the coefficient of 96.2 for the checkmark term
(see Graphic 3, Model 4), the author calculated that a district of 1,500 students is
likely to spend about $40 less per pupil each year than a district of 2,911 students,
all other things being equal. Similarly, the spending difference between a district of
500 students and one of 2,911 students is about $300 per pupil.
Those are, of course, only ballpark numbers. A 95 percent confidence interval
around the coefficient value for the checkmark term ranges from 46 to 147. As a
result, actual differences in spending due to variations in district size could easily
be anywhere from less than half the values reported in the previous paragraph,
to one and a half times those values. It is also important to realize that a variety
of political and geographical considerations might make particular mergers or
consolidations difficult or impossible, so this entire confidence interval represents
an upper bound on possible savings.
It is also worth considering that districts larger than 2,911 students generally
spend more per pupil than optimally sized districts. This is particularly important
given that 70 percent of all Michigan’s conventional public school students are
currently enrolled in these excessively large districts. The potential savings from
consolidating tiny districts are thus modest compared to the potential savings
from breaking up overly large districts.
Accentuating the practical advantage of breakups over consolidations is the
fact that any excessively large district can be beneficially broken up into smaller
districts, but small districts can be beneficially merged together only if they
happen to be adjacent to other districts that are also far enough below the optimal
size for a consolidation to result in a new district closer to the optimal size.
To put numbers on this discussion, the total cost premium currently being
paid due to excessively small districts is on the order of $31 million according
to the model presented here, whereas the total cost premium due to excessively
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* The reason we don’t simply
leave these terms separate in our
checkmark model is that they
contribute to variance inflation
when they’re allowed to vary
independently. That variance
inflation can be eliminated by
grouping the terms together as
described in the text.

†  Optimal consolidations
could only happen among
adjacent small districts. A small
district that is geographically
surrounded by large districts
could not efficiently be merged
with any other.

‡  Noncontiguous school
districts are unusual.
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large districts is on the order of $363 million. So, even if every small district
in Michigan were located adjacent to other suitably small districts (and hence
a viable consolidation candidate), the savings from such consolidations are
still predicted to be only about 8.5 percent of those predicted for breaking up
excessively large districts. And because many small districts are undoubtedly not
located next to other suitably small districts, the difference in potential savings
from consolidations versus breakups is almost certainly greater.
Once again, it should be noted that these are only ballpark numbers, since the 95
percent confidence interval on the size term is quite broad.

Evaluating Public Choice Theory
Finally, let’s return to the competing theories of district spending behavior
discussed earlier. As it happens, the control variables for both the “demanddriven” thesis (aggregate income per capita) and the public choice thesis
(aggregate income per public school pupil squared) are statistically significant.
But their explanatory power differs dramatically.
A common way of assessing the importance of a variable’s contribution to
a statistical model is to drop it from the equation and see how much the “Rsquared” value drops as a result. The resulting difference in the R-squared value
is sometimes called “Darlington’s usefulness statistic.”
When income per capita is dropped from the model, the R-squared value falls by
just over 1 point. When income per public school pupil squared is dropped, Rsquared falls by over 18 points. In fact, the public choice control for bureaucratic
behavior has by far the largest Darlington usefulness statistic of any variable
in the model other than the “year2” dummy variable. For comparison, the
Darlington value for the checkmark function of district size — the independent
variable this paper was written to investigate — is only 2.4. Further evidence of
the greater explanatory power of the public choice variable appears in “Appendix
B: Postestimation Diagnostics.”
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*  To generate these estimates,
the study first calculated the
value of the size term for an
optimally sized district (i.e., a
district of 2,911 pupils). The
size term for such a district has
the value -6,120. Since that is
the minimum possible value for
the size term, we can ascertain
the cost premium per pupil
attached to any other district size
by adding 6,120 to the value of
its size term. Consequently, we
can compute the total possible
savings from consolidations and
breakups by simply multiplying
the per pupil cost premium for
each district by that district’s
enrollment, and then summing
up those net premiums for
districts with fewer than 2,911
pupils (to get the maximum
theoretical consolidation
savings) and for districts of more
than 2,911 pupils (to get the
maximum theoretical breakup
savings).
†  R-squared represents the
percentage of the variance in
the dependent variable — in
this case, a district’s per-pupil
operating spending — that is
explained by the model.

‡  Note, however, that the year
dummy variables are controlling
for period effects, including
inflation, and the effects on
spending due to inflation are
essentially imaginary (rising
spending from one year to the
next in current dollars, due to
inflation, does not represent a
change in real spending).
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Conclusion
An important policy conclusion follows from the study’s key findings (which
are distilled in the executive summary): Although school district size plays
a statistically significant role in determining per-pupil operating spending in
Michigan school districts, this role is relatively small. Manipulating district size by
consolidating small districts — or more accurately, by redrawing those districts’
boundaries — could theoretically save as much as $31 million annually, but due
to practical considerations, there would seem to be little chance of coming close
to that theoretical maximum.
Among other things, such extensive consolidation would require altering the
borders of hundreds of Michigan school districts (see “Appendix C: Michigan
School District Head Counts”), and optimal size could not easily be maintained,
even if it could be initially achieved. In practice, the potential savings from
redrawing these boundaries could also be reduced by any initial management
and capital construction costs involved, and by potential increases in long-term
student transportation costs. It is also unclear what effect consolidating districts
might have on academic quality.
The study’s results suggest that costs will continue to rise over time unless market
incentives are introduced into the system. Arguably the study’s most significant
finding is that public school officials appear to maximize school operating spending
regardless of the public demand for educational services. The introduction of
market incentives could counteract this tendency by providing inducements for
policymakers and school officials to reduce operating costs while maintaining or
improving quality.
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Appendix A: Detailed Regression Results
Graphics A1 through A4 contain the detailed regression results for each of the
four models summarized in Graphic 3.

Graphic A1: Linear District Size Model
Linear regression
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-5.42
0.000
-25706.89
-12031.76
mhask | -.0040958
.0012736
-3.22
0.001
-.0065977
-.0015938
mhasksq |
1.14e-08
1.48e-09
7.73
0.000
8.51e-09
1.43e-08
mrasksq |
.0006244
.0002817
2.22
0.027
.000071
.0011777
lnpctwht | -1296.019
257.9982
-5.02
0.000
-1802.855
-789.1832
year2 |
611.2183
21.16127
28.88
0.000
569.6471
652.7895
year3 |
10.52568
115.2363
0.09
0.927
-215.8553
236.9066
year4 |
160.9657
114.9636
1.40
0.162
-64.8794
386.8108
year5 |
470.796
117.3317
4.01
0.000
240.2987
701.2934
enrl |
-.004463
.0045158
-0.99
0.323
-.0133342
.0044083
_cons |
3198.646
543.165
5.89
0.000
2131.602
4265.69

Graphic A2: Logarithmic District Size Model
Linear regression

Number of obs =
2629
F( 16,
525) =
.
Prob > F
=
.
R-squared
= 0.7701
Number of clusters (leaid) = 526
Root MSE
= 805.08
-----------------------------------------------------------------------------|
Robust
curexp |
Coef.
Std. Err.
t
P>|t|
[95% Conf. Interval]
-------------+---------------------------------------------------------------lnfedrev |
488.6912
73.14688
6.68
0.000
344.9947
632.3877
fedrevsq |
.0001105
.0000668
1.65
0.099
-.0000207
.0002418
lnsped |
8432.231
1294.465
6.51
0.000
5889.263
10975.2
incppsq |
1.56e-08
5.92e-10
26.30
0.000
1.44e-08
1.67e-08
lchrevpp |
4.92465
2.86826
1.72
0.087
-.7100268
10.55933
lchppsq |
-.012817
.0067449
-1.90
0.058
-.0260673
.0004333
incpcpta |
.0607548
.0121074
5.02
0.000
.0369699
.0845397
ebpopsq | -17229.22
3234.972
-5.33
0.000
-23584.3
-10874.14
mhask | -.0022791
.0012594
-1.81
0.071
-.0047531
.000195
mhasksq |
8.55e-09
1.66e-09
5.15
0.000
5.28e-09
1.18e-08
mrasksq |
.0007534
.0003328
2.26
0.024
.0000996
.0014072
lnpctwht | -1437.247
267.5705
-5.37
0.000
-1962.887
-911.6064
year2 |
605.6889
20.67441
29.30
0.000
565.0742
646.3037
year3 | -100.7891
106.1074
-0.95
0.343
-309.2363
107.6581
year4 |
49.81957
107.8144
0.46
0.644
-161.9811
261.6203
year5 |
356.3157
109.6425
3.25
0.001
140.9238
571.7076
lnenrl | -173.7188
66.36514
-2.62
0.009
-304.0927
-43.34498
_cons |
3877.471
587.4871
6.60
0.000
2723.356
5031.585
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Graphic A3: Quadratic District Size Model
Linear regression

Number of obs =
2629
F( 16,
525) =
.
Prob > F
=
.
R-squared
= 0.7634
Number of clusters (leaid) = 526
Root MSE
=
817
-----------------------------------------------------------------------------|
Robust
curexp |
Coef.
Std. Err.
t
P>|t|
[95% Conf. Interval]
-------------+---------------------------------------------------------------lnfedrev |
437.8891
72.25808
6.06
0.000
295.9386
579.8396
fedrevsq |
.0001433
.0000708
2.03
0.043
4.28e-06
.0002824
lnsped |
6862.031
1358.103
5.05
0.000
4194.047
9530.016
incppsq |
1.61e-08
6.13e-10
26.19
0.000
1.49e-08
1.73e-08
lchrevpp |
6.022428
3.030457
1.99
0.047
.0691164
11.97574
lchppsq |
-.015505
.0071409
-2.17
0.030
-.0295332
-.0014768
incpcpta |
.0526554
.0112073
4.70
0.000
.0306387
.0746721
ebpopsq | -18443.07
3523.645
-5.23
0.000
-25365.24
-11520.89
mhask | -.0045481
.0012804
-3.55
0.000
-.0070635
-.0020327
mhasksq |
1.20e-08
1.49e-09
8.04
0.000
9.08e-09
1.50e-08
mrasksq |
.0005817
.0002653
2.19
0.029
.0000605
.001103
lnpctwht | -1282.782
256.1057
-5.01
0.000
-1785.9
-779.6637
year2 |
615.5714
21.32591
28.86
0.000
573.6768
657.466
year3 |
36.322
113.8404
0.32
0.750
-187.3167
259.9607
year4 |
186.7415
113.8972
1.64
0.102
-37.00875
410.4918
year5 |
496.8677
115.9826
4.28
0.000
269.0207
724.7146
enrl |
.0155773
.0129983
1.20
0.231
-.0099577
.0411123
enrlsq | -1.39e-07
7.54e-08
-1.84
0.066
-2.87e-07
9.26e-09
_cons |
3296.494
544.1219
6.06
0.000
2227.571
4365.418

Graphic A4: Checkmark District Size Model
Linear regression

Number of obs =
2629
F( 15,
525) =
.
Prob > F
=
.
R-squared
= 0.7861
Number of clusters (leaid) = 526
Root MSE
= 776.57
-----------------------------------------------------------------------------|
Robust
curexp |
Coef.
Std. Err.
t
P>|t|
[95% Conf. Interval]
-------------+---------------------------------------------------------------lnfedrev |
550.5
74.35882
7.40
0.000
404.4226
696.5774
fedrevsq |
.0000769
.0000641
1.20
0.230
-.0000489
.0002027
lnsped |
9011.953
1236.639
7.29
0.000
6582.584
11441.32
incppsq |
1.43e-08
6.47e-10
22.07
0.000
1.30e-08
1.55e-08
lchrevpp |
5.815555
2.548919
2.28
0.023
.8082227
10.82289
lchppsq | -.0150633
.0059822
-2.52
0.012
-.0268154
-.0033112
incpcpta |
.0581348
.0110833
5.25
0.000
.0363616
.0799079
ebpopsq | -12627.48
3078.316
-4.10
0.000
-18674.81
-6580.153
mhask | -.0016006
.0011163
-1.43
0.152
-.0037935
.0005923
mhasksq |
7.09e-09
1.53e-09
4.63
0.000
4.08e-09
1.01e-08
mrasksq |
.0007486
.0003118
2.40
0.017
.0001361
.001361
lnpctwht | -1254.375
245.8231
-5.10
0.000
-1737.293
-771.4573
year2 |
618.2922
21.94149
28.18
0.000
575.1883
661.3962
year3 | -163.4312
100.2801
-1.63
0.104
-360.4307
33.56828
year4 | -17.43009
102.6753
-0.17
0.865
-219.135
184.2748
year5 |
288.029
105.1443
2.74
0.006
81.47382
494.5842
chkmark |
96.15841
25.67841
3.74
0.000
45.71336
146.6035
_cons |
8305.396
1491.118
5.57
0.000
5376.105
11234.69
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Appendix B: Postestimation Diagnostics
One way to compare how well-specified the logarithmic and checkmark size
terms are is to plot their respective augmented component-plus-residual (i.e.,
augmented partial residual) graphs and check for linearity. I do that in Graphics
B1 and B2. In each case, the solid line represents the regression line for the size
term of interest and the dashed line is a smoothed Lowess18 fit. The closer the
Lowess line is to the size term’s linear regression line, the better that size term is
as a predictor of district spending.

*  This was done using Stata’s
acprplot command, which
is based on C. L. Mallows,
“Augmented partial residuals,”
Technometrics, vol 28 (1986),
p. 313–319.

A quick look at Graphic B1 reveals that the logarithmic size model is a poor
predictor of district spending. The checkmark model tested in Graphic B2
demonstrates a noticeably better (though not ideal) fit for the data.

5,000

-10000

Augmented Component plus residual

0

Augmented component plus residual
-5000
0

Graphic B1: Testing for Linearity of ƒ(Size) = ln(Size)
(Logarithmic Model)

______

18 For an explanation of Lowess

curve fitting, see: http://
en.wikipedia.org/wiki/Local_
regression (accessed February
12, 2007).
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Graphic B2: Testing for Linearity of
f(Size) = ln2(Size) − a * ln(Size)

Augmented component plus residual
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Checkmark

Further investigation lends additional support to the view that the logarithmic
model is misspecified while the checkmark model is most likely well specified.
Applying the Ramsay RESET test for omitted variables to the logarithmic model
(see below) produces a statistically significant result. We can therefore not reject
the hypothesis that there are omitted variables.
Logarithmic model
Ramsey RESET test using powers of the fitted values of curexp
Ho: model has no omitted variables
F(3, 2608) = 9.57
Prob > F = 0.0000
However, applying the RESET test to the checkmark model (see below) produces
an insignificant result, and hence we can reject the hypothesis that there are
omitted variables.
Checkmark model
Ramsey RESET test using powers of the fitted values of curexp
Ho: model has no omitted variables
F(3, 2608) = 1.36
Prob > F = 0.2517
We can conduct a further test of the specification of the checkmark model using
Stata’s linktest command, which adds the predicted value (_hat) and the predicted
value squared (_hatsq) to the model. The first of these terms should of course be
significant, but the second should not be except if we have omitted variables in
the model. The linktest output shows an insignificant value for _hatsq, so we can
reject the hypothesis that we have omitted variables.
Mackinac Center for Public Policy
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Graphic B3: Linktest on Checkmark Model
Source |
SS
df
MS
-------------+-----------------------------Model | 5.7880e+09
2 2.8940e+09
Residual | 1.5746e+09 2626 599622.566
-------------+-----------------------------Total | 7.3626e+09 2628 2801592.16

Number of obs
F( 2, 2626)
Prob > F
R-squared
Adj R-squared
Root MSE

=
2629
= 4826.35
= 0.0000
= 0.7861
= 0.7860
= 774.35

-----------------------------------------------------------------------------curexp |
Coef.
Std. Err.
t
P>|t|
[95% Conf. Interval]
-------------+---------------------------------------------------------------_hat |
1.000499
.0202715
49.35
0.000
.9607493
1.040249
_hatsq | -1.43e-08
5.01e-07
-0.03
0.977
-9.96e-07
9.67e-07
_cons | -2.955439
130.7122
-0.02
0.982
-259.2647
253.3538

To test for multicollinearity, I calculate variance inflation factors for the variables,
which are as follows:

Graphic B4: Variance Inflation Factors
Variable |
VIF
1/VIF
-------------+---------------------mhask |
7.20
0.138846
mhasksq |
4.69
0.213035
lnsped |
3.92
0.255255
year5 |
3.51
0.284602
year3 |
3.45
0.290137
year4 |
3.45
0.290159
lchrevpp |
3.44
0.290632
lchppsq |
3.28
0.304762
incpcpta |
3.02
0.331052
lnfedrev |
2.32
0.430981
fedrevsq |
1.76
0.569728
year2 |
1.62
0.616466
chkmark |
1.60
0.624892
mrasksq |
1.56
0.640858
incppsq |
1.50
0.666824
ebpopsq |
1.19
0.839335
lnpctwht |
1.18
0.845677
-------------+---------------------Mean VIF |
2.86

Since all the VIFs are below 10, multicollinearity is not a major concern with the
checkmark model. Heteroschedasticity is also not a problem because I have used
robust standard errors.
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To test for the normality of the residuals, another OLS assumption, I graph the
distribution of the residuals against a normal curve in Figure B3. The upshot
of that graph is that while the residuals are not perfectly normal, the deviation
from normality isn’t enormous. What are the ramifications of this imperfection
in the model? It should perhaps raise the level of uncertainty around the estimate
of the size effect on district spending, but is not sufficiently egregious to call
into question the huge effect of aggregate income per pupil squared on district
spending (see the section titled “Evaluating Public Choice Theory” in the body
of the text for a discussion of the magnitude of that effect).

Graphic B5: Testing for Normality of Residuals
(Checkmark Model)
.0008
Kernel density estimate
Normal density

Density

.0006
.0004
.0002
0
-5000

0
Residuals

5000
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Appendix C: Michigan School District Head Counts
Graphic C1 (next page) displays in gray the Michigan school districts whose
head counts in the 2005-2006 school year exceeded 2,911 students, the school
district size at which per-pupil operating spending appears to be minimized. Of
Michigan’s 552 conventional public school districts, 160 had head counts that
were greater than 2,911 students, while 391 had head counts that were less. (The
state provided no head count for White Pine School District.)
Achieving the theoretical $31 million savings in annual operating spending from
school district consolidations in Michigan would require redrawing the borders
of the districts colored white in order to produce a series of districts enrolling
2,911 students apiece. The exact head count for each district in the 2005-2006
school year appears in Graphic C2; rows in gray are districts where the head
count exceeded 2,911, while rows in white are districts where the head count was
less than 2,911. As a group, districts with fewer than 2,911 students enroll only
30 percent of the total public school population (excluding charter schools),
according to the 2005-2006 school year figures shown on page 29.

Mackinac Center for Public Policy

* The 2005-2006 school year
is the most recent for which
school district head count
data are available from the
state government’s Center for
Educational Performance &
Information.
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Graphic C1: Map of Michigan School Districts by Head Count

Districts with more than 2,911 students
Districts with fewer than 2,911 students

  Breakout of
Detroit-area school districts
See breakout of Detroit-area
school districts at left

Source: Based on data from the Center for Educational Performance & Information.
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Graphic C2: Michigan School District
Head Counts, 2005-2006 School Year
District Name
Adams Township School District
Addison Community Schools
Adrian City School District
Airport Community School District
Akron Fairgrove Schools
Alba Public Schools
Albion Public Schools
Alcona Community Schools
Algonac Community School District
Allegan Public Schools
Allen Park Public Schools
Allendale Public School District
Alma Public Schools
Almont Community Schools
Alpena Public Schools
Anchor Bay School District
Ann Arbor Public Schools
Arenac Eastern School District
Armada Area Schools
Arvon Township School District
Ashley Community Schools
Athens Area Schools
Atherton Community School District
Atlanta Community Schools
Au Gres Sims School District
Autrain-Onota Public Schools
Avondale School District
Bad Axe Public Schools
Baldwin Community Schools
Bangor Public Schools
Bangor Township Schools
Bangor Township School District #8
Baraga Township School District
Bark River Harris School District
Bath Community Schools
Battle Creek Public Schools
Bay City School District
Beal City School
Bear Lake School District
Beaver Island Community Schools
Beaverton Rural Schools
Bedford Public School District
Beecher Community School District
Belding Area School District
Bellaire Public Schools
Bellevue Community Schools

Head Count
424
1197
3786
3151
377
226
1481
1065
2360
2964
3684
2101
2427
1903
4852
6689
16865
370
2226
13
397
808
1089
428
499
33
3819
1286
677
1524
2495
20
565
659
970
7237
9487
769
379
80
1494
5350
1908
2368
561
782

District Name
Bendle Public Schools
Bentley Community School District
Benton Harbor Area Schools
Benzie County Central School
Berkley School District
Berlin Township School District #3
Berrien Springs Public School District
Bessemer City School District
Big Bay De Noc School District
Big Jackson School District
Big Rapids Public Schools
Birch Run Area School District
Birmingham City School District
Blissfield Community Schools
Bloomfield Hills School District
Bloomfield Township School District 7f
Bloomingdale Public School District
Bois Blanc Pines School District
Boyne City Public School District
Boyne Falls Public School District
Brandon School District
Brandywine Community School District
Breckenridge Community Schools
Breitung Township School District
Bridgeport-Spaulding
Community Schools
Bridgman Public Schools
Brighton Area Schools
Brimley Area Schools
Britton Macon Area School District
Bronson Community School District
Brown City Community School District
Buchanan Community School District
Buckley Community Schools
Buena Vista School District
Bullock Creek School District
Burr Oak Community School District
Burt Township School District
Byron Area Schools
Byron Center Public Schools
Cadillac Area Public Schools
Caledonia Community Schools
Calumet Public Schools
Camden Frontier Schools
Capac Community School District
Carman-Ainsworth Schools
Carney Nadeau Public Schools
Caro Community Schools
Carrollton School District
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Head Count
1584
941
4153
2067
4411
26
1680
482
297
31
2050
1881
8036
1334
5826
10
1399
3
1261
328
3690
1438
1047
1893
2152
1037
7231
490
532
1330
1152
1703
391
1121
1999
353
76
1393
3060
3314
3647
1569
636
1790
5311
258
2148
1610
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District Name
Carson City Crystal Area School
District
Carsonville-Port Sanilac School District
Caseville Public Schools
Cass City Public Schools
Cassopolis Public Schools
Cedar Springs Public Schools
Centerline Public Schools
Central Lake Public Schools
Central Montcalm Public Schools
Centreville Public Schools
Charlevoix Public Schools
Charlotte Public Schools
Chassell Township School District
Cheboygan Area Schools
Chelsea School District
Chesaning Union Schools
Chippewa Hills School District
Chippewa Valley Schools
Church School District
Clare Public Schools
Clarenceville School District
Clarkston Community School District
Clawson City School District
Climax Scotts Community Schools
Clinton Community Schools
Clintondale Community Schools
Clio Area School District
Coldwater Community Schools
Coleman Community School District
Colfax Township School District 1f
Coloma Community Schools
Colon Community School District
Columbia School District
Comstock Park Public Schools
Comstock Public Schools
Concord Community Schools
Constantine Public School District
Coopersville Public School District
Corunna Public School District
Covert Public Schools
Crawford Ausable Schools
Crestwood School District
Croswell Lexington Community
Schools
Dansville Agricultural School
Davison Community Schools
Dearborn City School District
Dearborn Heights School District #7

Head Count
1199
629
288
1467
1303
3415
2862
436
2004
964
1369
3382
284
2187
2828
1960
2554
14723
32
1561
1915
8066
1504
754
1207
3369
3519
3244
973
22
2120
810
1801
2395
2856
999
1570
2495
2414
724
1985
3384
2382
924
5364
17623
2859

District Name
Decatur Public Schools
Deckerville Community School District
Deerfield Public Schools
Delton-Kellogg School District
Detour Area Schools
Detroit City School District
Dewitt Public Schools
Dexter Community School District
Dollar Bay-Tamarack City Area Schools
Dowagiac Union Schools
Dryden Community Schools
Dundee Community Schools
Durand Area Schools
East China School District
East Detroit Public Schools
East Grand Rapids Public Schools
East Jackson Public Schools
East Jordan Public School District
East Lansing School District
Easton Township School District #6
Eaton Rapids Public Schools
Eau Claire Public Schools
Ecorse Public School District
Edwardsburg Public Schools
Elk Rapids Schools
Ellsworth Community Schools
Elm River Township School District
Engadine Consolidated Schools
Escanaba Area Public Schools
Essexville Hampton School District
Evart Public Schools
Ewen-Trout Creek
Consolidated Schools
Excelsior District #1
Fairview Area School District
Farmington Public School District
Farwell Area Schools
Fennville Public Schools
Fenton Area Public Schools
Ferndale Public Schools
Fitzgerald Public Schools
Flat Rock Community Schools
Flint City School District
Flushing Community Schools
Forest Area Community School District
Forest Hills Public Schools
Forest Park School District
Fowler Public Schools
Fowlerville Community Schools
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Head Count
1156
769
394
1892
238
131568
2966
3522
283
2704
771
1704
1898
5483
5698
2974
1551
1243
3446
29
3068
851
1128
2479
1525
245
15
260
2947
1937
1199
331
50
355
12272
1538
1497
3725
4188
3042
1861
18081
4513
868
9752
618
540
3216
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District Name
Frankenmuth School District
Frankfort-Elberta Area Schools
Fraser Public Schools
Freeland Community School District
Freesoil Community School District
Fremont Public School District
Fruitport Community Schools
Fulton Schools
Galesburg Augusta Community
Schools
Galien Township School District
Garden City School District
Gaylord Community Schools
Genesee School District
Gerrish Higgins School District
Gibraltar School District
Gladstone Area Schools
Gladwin Community Schools
Glen Lake Community School District
Glenn Public School
Gobles Public School District
Godfrey Lee Public School District
Godwin Heights Public Schools
Goodrich Area Schools
Grand Blanc Community Schools
Grand Haven City School District
Grand Ledge Public Schools
Grand Rapids City School District
Grandville Public Schools
Grant Public School District
Grant Township Schools
Grass Lake Community Schools
Greenville Public Schools
Grosse Ile Township Schools
Grosse Pointe Public Schools
Gull Lake Community Schools
Gwinn Area Community Schools
Hagar Township School District #6
Hale Area Schools
Hamilton Community Schools
Hamtramck Public Schools
Hancock Public Schools
Hanover Horton Schools
Harbor Beach Community Schools
Harbor Springs School District
Harper Creek Community Schools
Harper Woods School District
Harrison Community Schools
Hart Public School District

Head Count
1270
568
5115
1763
130
2497
3221
1036
1231
178
4976
3453
948
1760
3550
1702
2071
849
42
1036
1595
2361
2167
7949
5974
5444
20518
6011
2470
2
1178
3882
2017
8839
2935
1455
70
729
2631
3209
924
1381
683
1120
2609
1206
1999
1334

District Name
Hartford Public School District
Hartland Consolidated Schools
Haslett Public Schools
Hastings Area School District
Hazel Park City School District
Hemlock Public School District
Hesperia Community School District
Highland Park City Schools
Hillman Community Schools
Hillsdale Community Public Schools
Holland City School District
Holly Area School District
Holt Public Schools
Holton Public Schools
Homer Community Schools
Hopkins Public Schools
Houghton Lake Community Schools
Houghton-Portage Township Schools
Howell Public Schools
Hudson Area Schools
Hudsonville Public School District
Huron School District
Huron Valley Schools
Ida Public School District
Imlay City Community Schools
Inkster City School District
Inland Lakes School District
Ionia Public Schools
Ionia Township School District #2
Iron Mountain City School District
Ironwood Area Schools
Ishpeming Public School District
Ithaca Public Schools
Jackson Public Schools
Jefferson Schools-Monroe Co.
Jenison Public Schools
Johannesburg-Lewiston Schools
Jonesville Community Schools
Kalamazoo City School District
Kaleva Norman - Dickson Schools
Kalkaska Public Schools
Kearsley Community Schools
Kelloggsville Public Schools
Kenowa Hills Public Schools
Kent City Community Schools
Kentwood Public Schools
Kingsley Area School
Kingston Community School District
Laingsburg Community School District
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Head Count
1450
5557
2907
3240
4838
1484
1111
3438
558
1818
4833
4121
5961
1099
1048
1543
1949
1291
8659
1041
5033
2388
10683
1740
2345
1506
1077
3248
17
1409
1168
926
1486
6761
2393
4769
879
1362
10238
925
1766
3887
2129
3569
1432
9311
1496
641
1292
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District Name
Lake City Area School District
Lake Fenton Schools
Lake Linden Hubbell School District
Lake Orion Community Schools
Laker Schools
Lakeshore Public Schools
Lakeshore School District
Lakeview Community Schools
Lakeview Public Schools
Lakeview School District
Lakeville Community School District
Lakewood Public Schools
Lamphere Public Schools
L’anse Area Schools
L’anse Creuse Public Schools
Lansing Public School District
Lapeer Community Schools
Lawrence Public School District
Lawton Community School District
Leland Public School District
Les Cheneaux Community
School District
Leslie Public Schools
Lincoln Consolidated School District
Lincoln Park Public Schools
Linden Community School District
Litchfield Community Schools
Littlefield Public School District
Livonia Public Schools
Lowell Area School District
Ludington Area School District
Mackinac Island Public Schools
Mackinaw City Public Schools
Madison Public Schools
Madison School District
Mancelona Public Schools
Manchester Community School District
Manistee Area Public Schools
Manistique Area Schools
Manton Consolidated Schools
Maple Valley School District
Mar Lee School District
Marcellus Community Schools
Marion Public Schools
Marlette Community Schools
Marquette City School District
Marshall Public Schools
Martin Public Schools
Marysville Public School District

Head Count
1217
1710
554
7831
1104
3342
2807
1742
2976
3586
2005
2425
2384
842
11635
15615
7237
774
1129
460
377
1412
5040
5126
3091
480
385
17623
3884
2425
80
224
1727
1448
1123
1340
1728
1073
1060
1643
313
1013
639
1341
3431
2624
683
2704

District Name
Mason Consolidated School District
Mason County Central School District
Mason County Eastern School District
Mason Public Schools
Mattawan Consolidated School District
Mayville Community School District
Mcbain Agricultural School District
Melvindale Allen Park Schools
Memphis Community Schools
Mendon Community School District
Menominee Area Public Schools
Meridian Public Schools
Merrill Community School District
Mesick Consolidated School District
Michigan Center School District
Mid Peninsula School District
Midland Public Schools
Milan Area Schools
Millington Community Schools
Mio Au Sable Schools
Mona Shores School District
Monroe Public Schools
Montabella Community School District
Montague Area Public Schools
Montrose Community Schools
Moran Township School District
Morenci Area Schools
Morley Stanwood Community Schools
Morrice Area Schools
Mt. Clemens Community Schools
Mt. Morris Consolidated Schools
Mt. Pleasant City School District
Munising Public Schools
Muskegon City School District
Muskegon Heights School District
N.I.C.E. Community Schools
Napoleon Community Schools
Negaunee Public Schools
New Buffalo Area School District
New Haven Community Schools
New Lothrop Area
Public School District

Head Count
1451
1631
598
3135
3634
1116
1057
2774
1067
761
1867
1511
821
878
1482
275
9478
2433
1606
761
4199
6897
1033
1495
1679
80
915
1638
667
2567
3554
3862
854
5406
2133
1246
1662
1492
655
1279

Newaygo Public School District
Niles Community School District
North Adams-Jerome Public Schools
North Branch Area Schools
North Central Area Schools
North Dickinson County School District
North Huron School District

2078
4077
539
2697
492
384
545
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District Name
North Muskegon Public Schools
Northport Public School District
Northview Public School District
Northville Public Schools
Northwest School District
Norway Vulcan Area Schools
Nottawa Community School
Novi Community Schools
Oak Park City School District
Oakridge Public Schools
Okemos Public Schools
Olivet Community Schools
Onaway Area Community
School District
Oneida Township School District #3
Onekama Consolidated Schools
Onsted Community Schools
Ontonagon Area Schools
Orchard View Schools
Oscoda Area Schools
Otsego Public Schools
Ovid Elsie Area Schools
Owendale Gagetown Area
School District
Owosso Public Schools
Oxford Area Community School District
Palo Community School District
Parchment School District
Paw Paw Public School District
Peck Community School District
Pellston Public School District
Pennfield School District
Pentwater Public School District
Perry Public School District
Petoskey Public Schools
Pewamo Westphalia
Community Schools
Pickford Public Schools
Pinckney Community Schools
Pinconning Area Schools
Pine River Area Schools
Pittsford Area Schools
Plainwell Community Schools
Plymouth Canton Community Schools
Pontiac City School District
Port Hope Community Schools
Port Huron Area School District
Portage Public Schools
Portland Public School District
Posen Cons School District

Head Count
878
167
3344
6695
3470
880
136
6289
3571
1964
4171
1395
805
19
451
1859
631
2964
1580
2249
1816
196
3860
4175
163
2000
2312
611
734
1967
233
1923
3062
543
504
4924
1812
1273
718
2925
18388
9620
119
11496
9028
2087
296

District Name
Potterville Public Schools
Powell Township School District
Quincy Community School District
Rapid River Public Schools
Ravenna Public Schools
Reading Community Schools
Redford Union School District
Reed City Area Public Schools
Reese Public Schools
Reeths Puffer Schools
Republic Michigamme Schools
Richmond Community Schools
River Rouge City Schools
River Valley School District
Riverview Community School District
Rochester Community School District
Rockford Public Schools
Rogers City Area Schools
Romeo Community Schools
Romulus Community Schools
Roseville Community Schools
Royal Oak School District
Rudyard Area Schools
Saginaw City School District
Saginaw Township
Community Schools
Saline Area School District
Sand Creek Community Schools
Sandusky Community School District
Saranac Community Schools
Saugatuck Public Schools
Sault Ste Marie Area Schools
Schoolcraft Community Schools
Shelby Public Schools
Shepherd Public School District
Sigel Township School Dist #3 Adams School
Sigel Township School District #4
Sigel Township School District #6
Sodus Township School District #5
South Haven Public Schools
South Lake Schools
South Lyon Community Schools
South Redford School District
Southfield Public School District
Southgate Community School District
Sparta Area Schools
Spring Lake Public School District
Springport Public Schools
St. Charles Community Schools

Mackinac Center for Public Policy

Head Count
897
47
1473
443
1141
946
4329
1868
1064
4194
146
2056
1930
931
2612
14570
7678
627
5657
4300
6484
5758
1013
10717
5183
5462
974
1291
1220
867
2680
1201
1785
1756
19
24
9
65
2323
2554
6947
3423
9864
5727
2912
2347
1075
1191
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District Name
St. Ignace City School District
St. Johns Public Schools
St. Joseph Public Schools
St. Louis Public Schools
Standish Sterling School District
Stanton Township School District
Stephenson Area Public Schools
Stockbridge Community Schools
Sturgis Public School District
Summerfield School District
Superior Central School District
Suttons Bay Public School District
Swan Valley School District
Swartz Creek Community Schools
Tahquamenon Area Schools
Tawas Area Schools
Taylor Public Schools
Tecumseh Public Schools
Tekonsha Community Schools
Thornapple-Kellogg School District
Three Rivers Community Schools
Traverse City School District
Trenton Public Schools
Tri County Area Schools
Troy Public School District
Ubly Community Schools
Union City Community School District
Unionville Sebewaing Area Schools
Utica Community Schools
Van Buren Public Schools
Van Dyke Public Schools
Vanderbilt Area School
Vandercook Lake Public Schools
Vassar Public Schools
Verona Township School District 1f
Vestaburg Community Schools
Vicksburg Community Schools
Wakefield-Marenisco School District
Waldron Area Schools
Walkerville Public Schools
Walled Lake Consolidated
School District
Warren Consolidated Schools
Warren Woods Public Schools
Waterford School District
Watersmeet Township School District
Watervliet School District
Waverly Schools
Wayland Union Schools

Head Count
799
3346
2808
1262
1873
144
845
1741
3231
825
364
953
1799
4263
1082
1463
10380
3478
376
2921
3033
10627
3083
2415
11965
889
1178
1031
29562
6194
3957
207
1344
1924
25
790
2780
314
381
434

District Name
Wayne-Westland Community
School District
Webberville Community Schools
Wells Township School District
West Bloomfield School District
West Branch-Rose City Area Schools
West Iron County School District
West Ottawa Public School District
Western School District
Westwood Community Schools
Westwood Heights School District
White Cloud Public Schools
White Pigeon Community
School District
White Pine School District
Whitefish Schools
Whiteford Agricultural School District
Whitehall School District
Whitmore Lake Public School District
Whittemore Prescott Area
School District
Williamston Community Schools
Willow Run Community Schools
Wolverine Community School District
Woodhaven Public Schools
Wyandotte City School District
Wyoming Public Schools
Yale Public Schools
Ypsilanti School District
Zeeland Public Schools

Head Count
13504
635
19
6916
2503
1120
8090
2887
2394
1274
1337
866
N/A
59
778
2354
1304
1300
1994
2632
339
5264
4305
5556
2321
4134
5211

Source: Based on data from the Center for Educational Performance & Information.
“2005-2006 Pupil Headcount Data (SRSD): >FALL 05 K-12 ENROLLMENTS,” Center for Educational
Performance & Information, http://www.mi.gov/cepi/0,1607,7-113-21423_30451_30460-153640-,00.html. (See specifically the column labeled “tot_all.”)

15597
15463
3383
11433
245
1340
3408
3093
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