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Over the last 30 years, there has been a move-
ment throughout the country to alter the sources of
funding for school systems, because they are thought
to be inequitable.  Beginning with the McInnis v.
Shapiro1  case in 1968, the courts have been asked to
review the constitutionality of educational funding
systems which rely on local property tax.  The focus
of this debate lies in the fact that a dependence on
local property tax leads to enormous disparities in
education funding between school districts.  It has
been argued that these disparities violate the equal
protection clause of state and federal constitutions
as well as states’ constitutional obligations and com-
mitments with regard to education.

The legal debate over these issues has been well
publicized and recognized in our society.   Accom-
panying this public phenomenon has been a less
well-known, but equally aggressive movement to
analyze educational funding inequality, and to de-
velop methods of measuring funding equity.  Just
as litigation in this area has grown, so to has analy-
sis of equity within educational funding.  Verstegen

(1998) identifies four developments within the field
of equity analysis.  These include:

● Redefining the constitutionally required level
of education a state must provide;

● Focusing on adequacy in addition to equity;

● Relying on the plain meaning of education
clauses in state constitutions; and

● Using new criteria for measuring constitu-
tional compliance.

The following paper will focus on the fourth of
these four points.  More specifically, the paper re-
views two methods for adjusting per-pupil expen-
diture figures with the aim of more accurately mea-
suring equity.  These two methods are weighted
pupil adjustments and the application of geographic
cost-of-education indices.  The purpose of these ad-
justments is to take into consideration extenuating
circumstances and the additional burdens school of-
ficials face when trying to provide a quality educa-
tion to students.

1 McInnis v. Shapiro 293 F. Supp. 327 (1968).
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Weighted Pupil Adjustments
The enormous differences between various com-

munities’ schools become evident immediately upon
walking in the door.  Not only are there obvious dif-
ferences regarding the ages of the children served,
the physical condition of the buildings, and the
amenities provided, but also the resources and ad-
vantages or impediments which accompany chil-
dren to school.  The federal government has recog-
nized the varying needs of children and in so doing
has provided food and additional funds for students
of varying populations, (i.e. Chapter I students, stu-
dents who face language barriers, and students with
special physical needs).  These children require
greater resources to share in comparable educational
experiences with children who are not confronted
with these issues.  To address the varying needs of
students, the federal and many state governments
use a weighted student model count
for the distribution of grants to
school districts.  Under such a sys-
tem, a student with special needs
might be accounted for as 1.2 or 2.3
students.  The rationale for this
weighted count is the needed rec-
ognition for additional resources for
that particular student and the ad-
ditional burden placed on the school
system to provide an adequate edu-
cational experience for all the chil-
dren they serve.

Much of this recognition and
additional effort is mandated in P.L.
94-142, the Individuals with Dis-
abilities Education Act (IDEA), which requires a free,
appropriate public education for all children with
disabilities.  Passed in October 1990, this act is a re-
authorization of the Education of the Handicapped
Act.  To meet this mandate, local school districts
need to ensure that students with disabilities are
placed in the least restrictive environment appro-
priate for their educational progress.  Each student
must have an Individualized Educational Plan (IEP)
as well as the necessary related services.

However, these mandates, as well as services
provided to students with special needs that are not
covered under IDEA, (e.g., children at risk or chil-
dren with limited English proficiency) can be met
in a variety of ways.  Services to aid these students
can be provided in a self-contained classroom, re-
source room, residential school or through main-
streaming.  Providers of such services include the
district, co-operative programs, and private orga-
nizations.  Moreover, in addition to special teach-
ers, particular instructional materials, and other core
educational services, additional services such as
transportation and counseling may be needed to
support these specialized educational experiences.
On average, costs for meeting the needs of a special
education child are approximately 2.3 times that of
a child in regular education, which often translates
into a weighted pupil system where a special edu-
cation student is weighted as 2.3 students.

Studies reviewing the cost of
students with special vulnerabili-
ties or additional needs show that
students with more prevalent dis-
abilities tend to have lower aver-
age costs, whereas students dealing
with less prevalent issues have
higher costs.  Average special edu-
cation costs can range from ap-
proximately $1,000 per pupil for
students with speech or language
impairments to over $30,000 per
pupil for those who are deaf and
blind.2   Programs that utilize re-
source rooms have lower average
costs, while self-contained class-

rooms and residential schools yield higher costs.
Costs in this area may also be distinguished as ei-
ther “Supplementary Costs” or “Replacement
Costs.”  “Supplementary Costs” refer to services that
are provided in addition to regular education costs
while “Replacement Costs” refer to programs and
services provided instead of regular education.  Two
important criteria for determining the cost of these
programs for students are the eligibility and place-
ment criteria used with regard to the student and
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2 Stephen Chaikind, Louis C. Danielson, and Marsha L. Braun. “What Do We Know About the Costs of Special Education? A
Selected Review.”  The Journal of Special Education 26,  (4)(1993):344–370.
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the budgetary environments under which jurisdic-
tions operate.

The use of weighted pupil counts represents one
important way analysts may denote the additional
financial burdens school officials face when work-
ing with special-needs students.  It is one ingredi-
ent in the construction of a framework within which
school systems must learn to function.  A second
tool for recognizing special circumstances faced by
school systems is a geographic cost-of-education in-
dex.

Cost-of-Education Indices
For the past three decades, researchers have con-

ducted studies to develop methodologies and em-
pirical estimations of cost-of-education indices
(CEIs).  The purpose of these indices is to put into
context the value of educational
dollars by adjusting for differences
in the purchasing power of differ-
ent school systems.  CEIs may be
used for resource analysis in two
ways.  First, CEIs may influence
analyses regarding estimating
funds needed for educational ser-
vices.  Second, cost-of-education
adjustments may be necessary
when comparing the financial re-
sources available to students with
similar educational needs in geo-
graphically disparate locations.

When exploring the role of in-
dices, one must note that concep-
tually similar geographic cost-adjustment indices
rely on different approaches to account for contex-
tual differences in the hopes of providing an accu-
rate assessment of resources and costs.   Examples
of these indices include “Average-teacher-salary in-
dex”  (Barro, 1992, “Cost of Living Index”
(McMahon and Chang, 1991), and “Teacher Cost
Index”  (Chambers and Fowler, 1995).  These works
focus on developing an adequate methodology for
determining differences in personnel costs across
locations.  The rationale for focusing on personnel
costs is that they account for 80 percent of local
school budgets (Chambers, 1996).  The Barro,
McMahon, and Chang, and Chambers and Fowler

cost indices were calculated using the Schools and
Staffing Survey (SASS) developed by the National
Center for Education Statistics (NCES), Census data,
the U.S. Geological Survey, and the National Cli-
matic Data Center, data from the Bureau of Labor
Statistics, and data from the American Chamber of
Commerce Research Association (see Chambers and
Fowler, 1995 for details).  In each case, cost estimates
are presented for all fifty states and provide state
and regional comparisons of the alternative teacher
cost indices.

Average-teacher-salary index

Barro (1992) developed a model that adjusts for
variations in teacher salaries based on their level of
education and experience.  Referred to as the Aver-
age Teacher Salary (ATS) index, the measurement is
calculated by statistically controlling for such fac-

tors as the highest degree earned by
the teacher, the number of years the
teacher has taught, and whether or
not the teacher has professional cer-
tification.  This cost index implic-
itly attributes all remaining varia-
tion in teachers’ salaries, both above
and beyond the differences in edu-
cation and experience, to differences
in geographic costs.  Thus, all re-
maining differences in teacher sala-
ries are attributed to such features
as disparities in living conditions,
teacher quality, local amenities, and
random error.  Although this model
represents an improvement over
using average teacher salary, Cham-

bers and Fowler (1995) argue that it does not sys-
tematically account for other teacher characteristics
(e.g., personal attributes) or attributes of the work
environment that might affect the level of teacher
compensation.  They maintain that such variations
must be addressed when assessing variations in
teacher costs.

Cost-of-Living Index

Unlike Barro’s salary index, McMahon and
Chang (1991) developed a method for estimating a
cost-of-living (COL) index to account for differences
in the purchasing power of educational dollars.
McMahon and Chang assert that in order to com-
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pare salaries across geographic locations, it is nec-
essary to adjust those salaries by the cost of living
in different locations.  The COL index adjusts for
per capita personal income, the median sale prices
of existing single family homes, and the percent
change in population in the preceding years by state
and region using 1981 data from the Bureau of La-
bor Statistics and 1990 data from the American
Chamber of Commerce Research Association (see
Chambers and Fowler, 1995 for details).  Like Barro’s
(1992) salary index, the COL index does not take
into consideration other important variations in the
cost of school personnel.  For example, the COL in-
dex does not consider that teacher salaries are higher
in districts serving more challenging students or
those located in high crime areas in order to com-
pensate for the more difficult working conditions
(Chambers and Fowler, 1995).

Teacher Cost Index

In addition to including the geo-
graphic cost of living, Chambers
and Fowler (1995) extend the analy-
sis of teacher costs to include ameni-
ties of the labor markets in which
public school districts are located.
Their teacher cost index (TCI) is
based on a hedonic wage model
which takes into consideration con-
ditions that attract workers to a geo-
graphic area or a certain teaching
position.  This model captures varia-
tions in teacher costs through a com-
prehensive analysis of the patterns
of teacher compensation.  The TCI
portrays the complexities of employment transac-
tions between individual teachers and their school
districts.  In addition, it accounts for school district
preferences for teacher qualifications and individual
teacher preferences for working and living condi-
tions in local communities (Chambers and Fowler,
1995).  Specifically, the TCI simulates the effects of
factors that reflect differences in cost of living and
geographic attractiveness of local communities (e.g.,
climatic conditions, amenities of urban and rural life,
the incidence of crime).  The attractiveness of a job
assignment is estimated by controlling for personal
background characteristics of teachers (e.g., college
major, age) and job assignment characteristics (e.g.,
class size, students’ behavior problems).

In reviewing cost-of-education indices, it be-
comes apparent that these instruments are designed
to contextualize the value of education dollars by
adjusting for differences in the purchasing power
of different locations.  CEIs are important for esti-
mating both need within a location or locations and
equity among locations.  Three CEIs were reviewed
and presented in this paper, the ATS index, the COL
index, and the TCI, and all indices employ different
methods to adjust for local variations.  The ATS in-
dex adjusts for teacher preparation and experience.
The COL index adjusts for the cost of living in local
communities.  The TCI adjusts for personal charac-
teristics of teachers, variations in local amenities, and
the job environment.  These indices are related and
generally provide similar cost estimates across
states.  However, some interesting variations
emerge.  These variations suggest that in some lo-
calities, teacher costs are more strongly influenced

by certain features than others (e.g.,
cost of living versus teacher prepa-
ration and experience).  Thus, not
only are there variations  in the
value of currency, but also differ-
ences in the cause of such varia-
tions.  To further highlight the
power these indices hold, we now
turn to employing such indices
when conducting analysis of equity
in funding and the correlations be-
tween spending and measures of
wealth.

Equity Analysis
When exploring issues of eq-

uity, the education research field, as well as other
disciplines has relied on a variety of measures, each
of which pursues different, and not always consis-
tent, ways of gauging the magnitude of unequal dis-
tribution of resources.  In so doing, the measures
represent different aspects of the inequality that can
exist in a distribution.  Below is a description of four
such measures.  These include the variance, the Gini
coefficient, the McLoone Index, and the slope coef-
ficient.

Variance

Variance is the average difference between the
resources received by each unit and the average
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amount of resources supplied.  In an educational
example, variance is the difference between dollars
received by each school district and the average
dollars administered within a state.  A large vari-
ance statistic indicates a wide diversity of funding
and unequal distribution of financial resources.  A
second way this concept is articulated is as the “co-
efficient of variation.”   The coefficient of variation
is 100 times the standard deviation divided by the
mean.  It roughly indicates the percentage above or
below the mean within which two-thirds of the ob-
servations lie.   The coefficient of variation can take
on any positive value, with zero indicating perfect
equity.   It assists standardizing and comparing vari-
ances in different locations with different mean
spending values.

When used alone, the variance statistic can be
somewhat misleading.  Because each school district
is treated equally, the variance mea-
sure is sensitive to extreme cases.
Within a given state, one extreme
school district, either receiving rela-
tively large or small amounts of
money, may result in a large vari-
ance statistic and lead to a conclu-
sion of inequality despite the fact
that all of the remaining districts
received relatively the same amount
of resources.  Thus, the distribution
of resources may be equitable in that
state, except for one unusual dis-
trict.  This is a significant problem
in educational applications because
the distribution of educational re-
sources is often characterized by
extreme cases.  Generally, to avoid this problem, edu-
cational researchers employ a weighting system that
weights school district spending by the size of the
school district (in enrollment).  Large school districts
with many students influence the equity measure
more than a single, small outlier.

Gini coefficient

The Gini coefficient is based on the Lorenz curve,
which shows the cumulative proportion of the ag-
gregated value of a variable plotted against the cu-

mulative portion of units, when units are ranked in
ascending order by the variable.  Stated more sim-
ply, the Lorenz curve is calculated by first ranking
units based on the magnitude that they possess of
the variable being measured.  In the example be-
low, school districts serve as the units ranked and
per-pupil expenditure serves as the variable.  The
second step is to calculate the cumulative percent
distribution.   One method of doing this would be
to calculate the total share of the variable (e.g., per-
pupil expenditures) being received by the lowest 10
percent of the recipients in the distribution, then cal-
culate the percentage of the total received by the
lowest 20 percent and so on, until the percentage of
the total received by the lowest 90 percent is reached.
These figures, one for each 10 percent interval, are
then plotted.  The axes on the graph are measured
in terms of the percentages.  The Lorenz curve is
created by connecting these points.  If the variable

has the same value in every unit,
the Lorenz curve is a straight line
elevating at a positive 45-degree
angle. The Lorenz curve would
bow downward if the lowest 10
percent received less than 10 per-
cent.  The greater the departure
from the diagonal, the more pro-
nounced the inequality.

The Gini coefficient is a sum-
mary statistic that represents the
departure of the Lorenz curve from
the diagonal.  This coefficient is es-
timated by calculating the ratio of
the area between the diagonal and
the Lorenz curve and the total area

beneath the diagonal.  The larger the Gini coefficient,
the greater the inequality.  The coefficient ranges
from 0 to 1, with 0 indicating perfect equity.

McLoone coefficient

Unlike the variance and Gini coefficients, the
McLoone index is sensitive to where along the dis-
tribution the inequality exists.3   The index is used
to assess equity in the distribution of variables
among units in the lower half of the distribution.  It
compares what recipients below the median in the

3 David H. Monk.  Educational Finance:  An Economic Approach.  New York:  McGraw-Hill (1990).
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distribution actually received with the amount they
would have received had they been given the same
amount as the median recipient.  As recipients in
the lower half receive similar amounts to those at
the middle of the distribution, the McLoone index
becomes larger in absolute value.  In contrast to the
variance and Gini coefficients, this index may be
viewed as a measure of equality because the mea-
sure becomes larger as the distribution becomes
more equal.  The other statistics may be considered
measures of inequality since they become larger as
inequality increases.

Slope coefficient

Unlike previously discussed indicators, the
slope coefficient provides insight into who is receiv-
ing more or less.  It does this by identifying the
strength of the relationship that exists between two
attributes of the units measured.
Specifically, the slope coefficient
measures the change in one attribute
associated with a change in another
attribute.  In the example below, av-
erage household income within a
school district represents one at-
tribute and per-pupil expenditure of
that district, a second.  It is then pos-
sible to plot these attributes for each
district, draw a line that best repre-
sents the degree to which the two at-
tributes correspond, and calculate a
slope for that line.  This slope would
then be the slope coefficient.  In this
example, a positive slope would in-
dicate that with every unit increase
in household income, there is an increase in per-
pupil expenditure (i.e., as household income in-
creases, per-pupil expenditure increases).  A nega-
tive slope would indicate that an increase in house-
hold income coincides with a decrease in per-pupil
expenditure.  The magnitude of the coefficient indi-
cates how much change in per-pupil expenditure is
associated with every unit change in household in-
come.  Generally, educational researchers wish the
relationship between school district wealth and per-
pupil spending to be weak, since much of the cause
of school district spending differences is the result
of local property wealth.

A Case Study Employing
Adjustments and Indices

To understand the power student demographic
and cost-of-education adjustments hold, we now
turn to a case study of financial equity for school
districts within the state of New York.  The purpose
of this case study is to gauge the impact these ad-
justments may have on educational analysis, as well
as the influence they hold in swaying conclusions
drawn.  Data for this case study comes from the
Common Core Data (CCD).   The CCD is the Na-
tional Center for Education Statistics’ (NCES) pri-
mary database on elementary and secondary pub-
lic education in the United States and provides an
annual, comprehensive, national statistical database
of all public elementary and secondary schools and
school districts.  The CCD comprises a set of five
surveys sent to state education departments.  Most

of the data are obtained from ad-
ministrative records maintained by
the state education agencies
(SEAs).  Statistical information is
collected annually from public el-
ementary and secondary schools,
public school districts and the 50
states, the District of Columbia and
outlying areas.  The SEAs compile
CCD requested data into pre-
scribed formats and transmit the
information to NCES.  The five
data sets within CCD can be used
separately or in conjunction with
one another to provide informa-
tion on many topics of interest.

For issues of clarity, we chose to study financial
equity within the state by conducting two sets of
analyses, one including New York City and one ex-
cluding New York City.  This is because large met-
ropolitan areas often face very different issues than
the surrounding districts and which can mislead eq-
uity analyses and their conclusions.   By conduct-
ing two separate analyses, we hope to minimize this
potential problem.

In both sets of analyses, we employed a
weighted pupil model and a cost-of-education in-
dex, the TCI, to develop four different data sets.  One
data set includes “Unadjusted” data.  A second data
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set presents “Needs Adjustment” data, based on a
weighted pupil model.  A third provides regional
“Cost Adjusted” data, based on the TCI index, and
a fourth set presents data that has been both “Needs
and Cost Adjusted.”  Data used for the analyses were
total expenditures per district, total students per
district, the number of students with an “Individual
Educational Plan” (IEP), the percent of all at-risk
children enrolled in school, and the percent of chil-
dren who speak English “Not Well.”

To construct a weighted per-pupil average, we
adopted the same method as the state government
of New York.  Student needs adjustments were cal-
culated by weighting student categories as follows:
students with IEPs were multiplied by 2.3, while lim-
ited English proficiency and at-risk students were
weighted by a factor of 1.2.  These multipliers were
used on the aggregate for each district, so that an
individual student may belong to more than one
category and would be multiplied under each clas-
sification.  Once a weighted student population was
determined, “Needs Adjusted” district per-pupil
expenditures were calculated by taking the “Total
Expenditures” and dividing by the weighted stu-
dent population.

To determine a “Regional Cost Adjusted” per-
pupil expenditure, we divided “Total Current Ex-
penditures” by “Total Students” and then multiplied
this figure by the corresponding TCI adjustment.

Lastly, to construct a data set that took into consid-
eration a student need and regional cost adjustment,
we took the “Needs Adjusted” data and multiplied
it by the appropriate TCI adjustment used in the
“Regional Cost Adjusted” data.  See figures 1,  2,
and 3 for graphic displays of the data set distribu-
tions.  Figure 4 shows the impact adjustments may
have when comparing a limited number of districts.

Once the four data sets were created, we applied
the four different equity measures noted earlier to
determine how these adjustments may affect equity
analysis.  Table 1 presents comparisons of the three
of these equity measures, variance coefficient, Gini
coefficient, McLoone coefficient, when applied to the
various data sets.  The first column is the variance
coefficient.  The Gini and McLoone coefficients are
presented in the second and third columns, respec-
tively.  For purposes of comparison, it is important
to remember what these coefficients measure.  The
variance and Gini coefficients measure inequity
(higher coefficients reflect greater inequity).  In con-
trast, the McLoone coefficient represents equity
(higher coefficients reflect greater equity).  Differ-
ences in per-pupil expenditures are estimated for
each of the three equity measures based on each of
the four data sets.  Part A of the table estimates the
observed inequity or equity for each of the data sets
excluding New York City.  Part B estimates the ob-
served inequity or equity for each data set includ-
ing New York City.

Table 1.—Comparisons of Type I equity measures:  Analysis of New York State

Variance Gini McLoone
coefficient coefficient index

A.  Excluding New York City
     Unadjusted 0.2398 0.1265 0.8878
     Needs adjusted 0.2353 0.1227 0.8991
     Cost adjusted 0.1980 0.1017 0.8859
     Needs and cost adjusted 0.1296 0.0974 0.8947
B.  Including New York City
     Unadjusted 0.2096 0.0983 0.9292
     Needs adjusted 0.2093 0.0966 0.9252
     Cost adjusted 0.2404 0.1240 0.7978
     Needs and cost adjusted 0.2421 0.1256 0.7966

SOURCE:  Special tabulation by authors from the Common Core of Data (CCD) using only New York State.
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Figure 2.—Data set distribution:  Analysis of New York State including New York City

SOURCE:  Special tabulation by authors from the Common Core of Data (CCD) using only New York State.
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Figure 3.—Per-pupil expenditures for selected school districts

SOURCE:  Special tabulation by authors from the Common Core of Data (CCD) using only New York State.
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Figure 4.—Regression analysis of per-pupil expenditure by median household income:
Analysis of New York State excluding New York City
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SOURCE:  Special tabulation by authors from the Common Core of Data (CCD) using only New York State.
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With regard to the coefficient of variation pre-
sented in Part A, the greatest measured inequity ap-
pears present when no adjustments are made to the
data.  The value of this is 0.2398.  Once a needs ad-
justment is made, the situation appears to improve
slightly to 0.2353.  This improvement may be viewed
by some as so small to be deemed insignificant.  Re-
member that a coefficient of variation of 0.24 indi-
cates approximately the percentage above or below
the mean within which two-thirds of the observa-
tions lie.

However, regional cost adjustments appear to
have a stronger impact in this case than do the needs
adjustment, decreasing the coefficient to 0.1980.
Interestingly, the impact of the needs adjustment in-
creases significantly when coupled with the cost
adjustment.  In this instance, the variance coefficient
decreases to 0.1296.  Thus, employing both a cost
and need adjustment almost halves the coefficient
of variation.

Similar findings hold true when employing the
Gini coefficient in measuring equity.  “Unadjusted”
data provides the most significant measures of in-
equity (0.1265), followed by “Needs Adjusted”
(0.1227), “Cost Adjusted” (0.1017), and lastly “Needs
and Cost Adjusted” (0.0974).

The McLoone Coefficient, in contrast, shows a
different picture.  In this case, the greatest inequity
in measurement appears using “Cost Adjusted” data
(0.8859), followed by “Unadjusted” data (0.8878),
and “Needs and Cost Adjusted” data (0.8947).  The
greatest measured equity occurs when the data set
is only “Needs Adjusted” (0.8891).  The difference
in this outcome from the previous two equity mea-
sures may be traced back to the focus of the McLoone
coefficient, that being the lower half of the data set
distribution.  The McLoone coefficient compares
what recipients below the median distribution re-
ceived with the amount they would have received
assuming an equal distribution.  In comparing the
McLoone index with the variance and Gini coeffi-
cient, one may ascertain where the greatest amount
of equity or inequity lies within a distribution be-
tween the various data sets.

Also of interest are the changes in equity mea-
surement when comparing the data sets that include

New York City with those that do not.   When New
York City is included, the “Unadjusted” and “Needs
Adjusted” data set show increased equity, with re-
gard to the variance and Gini coefficient.  However,
the “Cost Adjusted” and “Needs and Cost Adjusted”
indicate greater inequity when New York City is in-
cluded in the analyses. This information indicates
that although at first glance funding for education
in New York City seems strongly in line with fund-
ing levels in the rest of the state, the issues addressed
under the “Cost Adjusted” and “Need and Cost Ad-
justed” data have a very different impact on fund-
ing in New York City than they do in other school
districts within the state of New York.

Moreover, focusing solely on data sets that in-
clude New York City,  applying a regional cost ad-
justment to the data appears to increase the vari-
ance and Gini coefficients indicating greater levels
of inequity.  This appears to be the case whether one
applies it to “Unadjusted” or “Needs Adjusted”
data.  In both instances, the “Cost Adjusted” and
“Needs and Cost Adjusted” indices produce mea-
sures indicating greater inequity.  A nominal increase
in measured equity does occur when using a “Needs
Adjusted” data set.  The greatest inequity is calcu-
lated when “Needs and Cost Adjusted” data are
included.  Once again, the impact of these cost ad-
justments indicates that issues considered within the
cost adjustment provide a much different burden
for the city of New York than they do for the rest of
the districts within the state.  A final point of inter-
est that should be made is the size of the New York
City school district compared with the rest of the
state.  Approximately one-half of the children attend-
ing public school in the state of New York attend
New York City schools.  This means that if New York
City is included in the analysis, then approximately
one-half of the data points in the analysis reflect the
policies and resources of New York City.

With regard to the McLoone index, in compar-
ing analyses excluding New York City with analy-
ses including New York City, if New York City is
included, the measures of equity increase for “Un-
adjusted” and “Needs Adjusted” data, but decrease
for “Cost Adjusted” and “Needs and Cost Adjusted”
data.  In reviewing analyses that include New York
City, one again sees that applying a cost adjustment
to the data, whether it is “Unadjusted” or  “Needs
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Adjusted,” produces measures of greater inequity,
0.7978 and 0.7966 with “Needs and Cost Adjusted”
data indicating the greatest inequity (see table 1).
“Unadjusted” data provide measurements of great-
est equity, 0.9292, followed by “Needs Adjusted”
data, 0.9252.

Lastly, we applied these adjustments to data
when employing the slope coefficient.  Eight regres-
sion equations were modeled, analyzing the effect
of either median household income or median hous-
ing unit value on one of the four measures of per-
pupil expenditure as weighted by enrollment.  These
regressions were performed both including and ex-
cluding New York City, resulting in sixteen regres-
sion results.  An analysis of these results again re-
veals the impact of cost and needs adjustments when
examining the disparity in per-pupil expenditures.

The parameter coefficients presented in tables 2
and 3 and figure 4–7 indicate the change in per-pu-
pil expenditure predicted by a one dollar increase
in the independent variable.  A positive, statistically
significant relationship was found in 14 of the 16
regressions. The “Cost Adjusted” and “Need and
Cost Adjusted” regressions on housing value failed
to reveal a statistically significant relationship when
New York City was included in the sample.

When excluding New York City, an 8.48-cent in-
crease in per-pupil expenditure is expected when
there is a one dollar increase in median household
income, based upon the “Unadjusted “ data set.  The
r-square explains that 0.3386 of the variation in per-
pupil expenditure is explained by median house-
hold income using an “Unadjusted” data set.  The
increase in per-pupil expenditure was 7.7 cents when
a “Need Adjusted” data set was used.  However,
the ability for median household income to explain
a change in per-pupil expenditure increases slightly
when the data are adjusted for student need, 0.3948.
When a “Cost Adjusted” data set is employed, the
relationship between median household income and
per-pupil expenditure decreases to 0.1793.  When
using “Cost Adjusted” data, a dollar increase in me-
dian household income predicts a 4.8-cent increase
in per-pupil expenditure.  Lastly, the slope coeffi-
cient drops to its lowest value with regard to me-
dian household income when a “Need and Cost Ad-

justed” data set is used.  In this case a dollar increase
in household income leads to a predicted value of
only a 4.5-cent increase in per-pupil expenditure,
with household income explaining 0.2266 of the
change in per-pupil expenditure.

If one includes New York City, the relationship
between household income and per-pupil expendi-
ture increases as does the explanatory power of
median household income.  However, the same pat-
tern of explanatory power resonates with a dollar
increase in household income utilizing “Unad-
justed” data reflecting the greatest increase in per-
pupil expenditure, 8.99 cents.  A dollar increase
based upon “Needs Adjusted” data indicates a 8.23-
cent increase, “Cost Adjusted” 7.59 cents and “Needs
and Cost Adjusted” 6.96 cents. “Needs Adjusted”
data shows median household income to have the
strongest explanatory power, 0.4509,  “Unadjusted”
data providing the second strongest explanatory
power, 0.3908, and cost adjusted data the weakest
relationship, 0.2748.

With regard to housing unit value, excluding
New York City, once again using “Unadjusted” data
provides the largest slope coefficient, 0.0188, indi-
cating a dollar increase in housing unit value pre-
dicts a 1.88-cent increase in per-pupil expenditure.
“Needs Adjusted” data indicate a 1.64-cent increase
in per-pupil expenditure.  “Cost Adjusted” indicates
a 1.11-cent increase and “Needs and Cost Adjusted”
indicates a 0.98 cent increase. “Needs Adjusted” data
provide evidence for the greatest explanatory power,
0.5278, with “Unadjusted” data second, 0.4895,
“Needs and Cost Adjusted” third, 0.3575, and “Cost
Adjusted” data showing the weakest relationship,
0.2853.   Including New York City does not appear
to significantly change these relationships.  “Unad-
justed” data still provides for the greatest increase
in per-pupil expenditure, 1.88 cents, followed by
“Needs Adjusted,” 1.64 cents, “Cost Adjusted,” 0.14
cents, and “Needs and Cost Adjusted,” 0.12 cents.
This time “Needs Adjusted” and “Unadjusted” data
both provide the strongest evidence for the explana-
tory power of housing unit value, 0.2161,  with “Cost
Adjusted” and “Need and Cost Adjusted” data pro-
viding negligible explanatory power, 0.0031 and
0.0015, respectively.



Using Cost and Need Adjustments

163

Table 3.—Type II equity measures:  Median housing unit value

Slope Standard
coefficient error R-square

A. Excluding New York City
     Unadjusted 0.0188 0.0007* 0.4895
     Needs adjusted 0.0164 0.0006* 0.5278
     Cost adjusted 0.0111 0.0006* 0.2853
     Needs and cost adjusted 0.0098 0.0005 0.3175
B. Including New York City
     Unadjusted 0.0118 0.0009* 0.2161
     Needs adjusted 0.0100 0.0007* 0.2161
     Cost adjusted 0.0014 0.0010 0.0031
     Needs and cost adjusted 0.0012 0.0008 0.0015

*Significance at p = 0.001.

SOURCE:  Special tabulation by authors from the Common Core of Data (CCD) using only New York State.

Table 2.—Type II equity measures:  Median household income

Slope Standard
coefficient error R-square

A. Excluding New York City
     Unadjusted 0.0848 0.0045* 0.3386
     Needs adjusted 0.0770* 0.0036 0.3948
     Cost adjusted 0.0480 0.0039* 0.1793
     Needs and cost adjusted 0.0450 0.0032* 0.2266
B. Including New York City
     Unadjusted 0.0899 0.0043* 0.3908
     Needs adjusted 0.0823 0.0034* 0.4509
     Cost adjusted 0.0759 0.0047* 0.2748
     Needs and cost adjusted 0.0696 0.0039* 0.3121

*Significance at p = 0.001.

SOURCE:  Special tabulation by authors from the Common Core of Data (CCD) using only New York State.

To interpret these findings, one might conclude
that cost adjustments hinder the explanatory power
of median household income and housing unit value
because many of the issues these adjustments ad-
dress are already taken into consideration and serve
as components contributing to the housing unit
value and household income.  In contrast, student
needs adjustments serve to increase the explanatory
power of the items because they provide no over-
lapping of issues and instead present a more accu-
rate portrayal of the burden faced by each school

district.  Thus, the importance of the relationship
between PPE and the independent variables de-
pends upon the relative size of each adjustment.  In
addition, conclusions regarding the relationship of
school district wealth and school district spending
are affected by the type and nature of the measure-
ment of school district wealth and the adjustment
employed.

A second dynamic that is interesting to note, is
that median housing unit value has a larger effect
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Figure 5.—Regression analysis of per-pupil expenditure by median household income:
Analysis of New York State including New York City

SOURCE:  Special tabulation by authors from the Common Core of Data (CCD) using only New York State.
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Figure 6.—Regression analysis of per-pupil expenditure by median housing unit value:
Analysis of New York State excluding New York City

SOURCE:  Special tabulation by authors from the Common Core of Data (CCD) using only New York State.
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SOURCE:  Special tabulation by authors from the Common Core of Data (CCD) using only New York State.

Figure 7.—Regression analysis of per-pupil expenditure by median housing unit value:
Analysis of New York State excluding New York City
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with per-pupil expenditure when New York City is
excluded, but median household income has a larger
effect when New York City is included.  This differ-
ence may be attributed to the fact that New York
City real estate is exceedingly expensive and not nec-
essarily reflective of the city population’s ability to
financially support education.  Household income,
in contrast, is not as inflated when compared to the
rest of the state.

In summary, results presented in this case study
demonstrate the varying impact different adjust-
ments may have depending upon what geographic
locations are included within the data set and what
measures and types of analyses are employed within
one’s work.  Clearly, no uniform conclusions can be
reached.  Measures of equity do not always increase
or decrease depending on the adjustment employed.
Instead, these results indicate one’s need to be aware
of the basis for the adjustments and
the power  they hold when consid-
ering whether or not to employ
them in one’s work.

Conclusion
This study investigated a num-

ber of methods to measure and ad-
just for contextual variations in the
cost of education based on the stu-
dent population served and the
costs experienced with different
geographic regions.   The paper be-
gan by identifying and defining
various adjustments. These adjust-
ments included a weighted pupil
model and three cost-of-education indices that have
been developed in prior research [i.e., Average-
teacher-salary index (Barro,1992); Cost of Living
Index (McMahon and Chang, 1991); Teacher Cost
Index (Chambers and Fowler, 1995)].  These indices
are related and generally provide similar cost esti-
mates across states.  However, some interesting
variations emerge when comparing indices.  These

. . . student needs

adjustments serve to

increase the explana-

tory power . . . because

they provide no overlap-

ping of issues and

instead present a more

accurate portrayal of

the burden faced by

each school district.

variations suggest that in some localities, teacher
costs are more strongly influenced by particular fea-
tures than others (e.g., cost of living versus teacher
preparation and experience, or hedonic consider-
ations).  Thus, not only is there great diversity in
funding, but there is diversity across local commu-
nities in the types of characteristics that influence
this diversity.

The second section of the paper then defined
and compared four types of equity measures previ-
ously established in the literature (i.e., coefficient of
variance, the  Gini coefficient, the McLoone Index,
and a slope coefficient).  Lastly, the final section of
this paper presented a case study which applied the
weighted pupil model and the TCI index to equity
analyses to determine what impact these adjust-
ments may have upon financial analyses.

Results from the study indicate
that adjustments may impact re-
sults in a variety of fashions de-
pending on the information in-
cluded in the data set and the type
of analyses conducted. For the state
of New York, the TCI adjustment
appeared to have a far more signifi-
cant impact on the analysis than the
needs adjustment.  This may not be
true in other states.  In New York,
the McLoone index also appeared
to provide some provocative insight
that the variance and Gini coeffi-
cient did not present.  Once again,
this is in part a function of the data
sets and adjustments used and may

not always appear.

These findings illustrate is the sensitivity of eq-
uity analyses and the varying and significant im-
pact of cost and student need adjustments on the
conclusions. One must be mindful of the power of
these cost and student need adjustments and
thoughtful in their utilization.
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