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Until litigation reaches the point where both
sides are willing to listen to data, so much so
that states actively monitor themselves and that
plaintiffs concede when sophisticated data deny
genuine differences, plaintiffs and states and
children will suffer equally in lengthy and expen-
sive litigation.
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Montana*
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and Tax Yield in Montana Rural Education Association v State’
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Introduction

In recent years, school finance litigation has dominated
thought among theorists and researchers interested in the pub-
lic policy dimensions of fiscal support for education. Nearly
every state has experienced litigation, and in many instances
repeated attacks on state funding methods for public elemen-
tary and secondary education have occurred. In some in-
stances, litigation has represented emergence of more sophis-
ticated thought about equal educational opportunity, while in
other instances controversy has returned again and again as
compliance litigation has sought to enforce earlier court rulings.
Thoroughly illustrated in the literature, these complaints have
followed a distinct pattern of argument as plaintiffs have al-
leged that states have not met their constitutional obligation to
provide high quality educational opportunity to all children with-
out regard to local wealth and school district boundaries.”

Although plaintiffs have argued with varying degrees of

success in the many state courts, they repeatedly seek to test
judicial sympathy in new settings and at new times in history.
Although settings and conditions constantly change, the argu-
ments are often the same, creating an unceasing challenge for
defendants who must balance the delicate mix between the
grim realities of limited state budgets and plaintiffs’ successes
in some states that have generally aided a climate of fiscal re-
form momentum. Such was recently the case in Montana Rural
Education Association v State’ where plaintiffs contended that
the fiscal amounts allocated to the plaintiff school districts
", .. denies certain student equality of educaticnal opportunity,
... and equal protection of the laws." Specifically, the plaintiffs
contended that:

{a) The classifications and funding levels provided in the
foundation program schedules are arbitrary, with no ra-
tional and educationally-related basis. Additionally, the
amounts allocated through the foundation program
have been, and continue to be, less than needed to
fund public elementary and secondary education at the
levels required by the State of Montana sufficient to
provide equal educational opportunities;

(b) Because they are arbitrary and not based on educa-
tionally-related determinations of need, the foundation
program schedules fail to reflect the costs of providing
educational opportunities to students in rural elemen-
tary and secondary school districts in Montana,;

fc} The eligibility formula for GTB aid is biased against

smaller, rural school districts, and in favor of larger,
non-rural districts. As a result, rural school districts are
significantly less likely to qualify for Guaranteed Tax
Base aid than are non-rural school districts;

Additionally, the distribution formula for determining the
amount of GTB aid for qualifying districts is biased
against smaller rural districts, and favors larger, non-
rural districts. As a result, even though a rural district
may qualify for GTB aid, the amount it receives is dis-
proportionately small compared to the amount that is
distributed to a qualifying non-rural district;

(e) As a result of the funding inequities described, students
in rural school districts are not afforded equal educa-
tional opportunities; and

(fy Montana's school finance system in general, and the
foundation program classifications and funding in-
equities, in particular, adversely affect the quality of ed-
ucation afforded to students in the plaintiff school
districts.®

These plaintiff claims are representative of and consistent

with the broad context of school finance equity litigation that has
characterized the last three decades in the fiscal policy arena.
Although the facts were specific to one state, the broader ques-
tions of constitutional equity and sound finance theory were

(d
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again raised because the state of Montana was being chal-
lenged to show that its statutory scheme for financing public
education did not violate equal opportunity as defined in consti-
tutional and fiscal theory. As in every other state where chal-
lenges have arisen, the question for the court rested in whether
the principle of equalized educational opportunity is uniformly
operational, and whether equalization can be served when dif-
ferential costs of educational delivery are only those related to
enroliment and size of the district, rather than extended to in-
clude plaintiffs’ claim of other attributable costs relating to eco-
nomic and geographic factors affecting the actual price of edu-
cation.* As such, the issue at bar became whether the Montana
finance formula had achieved full equity, satisfactorily address-
ing the intent of equalization and equitable financing in the
modern context of equal opportunity.

Often ignored in the modern frenzy of reform litigation,
however, is the question of whether states are assumed guilty
of inequitable treatment of children. The literature often trum-
pets the reform agenda as if such conclusion were naturally
true, with little opportunity for defendants to offer their views in
a reflective discourse. Since the root of controversy rests in
disagreement about whether real harm has occurred or
whether mere political theory is offended,” it becomes impor-
tant to recognize that each side in a legal dispute views its
claims as correct and justified. It is equally often unnoticed that
plaintiffs and defendants effectively ask the same questions
when they develop their arguments. Hence the literature gen-
erally attributes considerable detailing to plaintiff claims. Yet
defendant claims deserve consideration in a democracy, par-
ticularly given that each party approaches the same legal and
methodological questions.

Both plaintiffs and defendants in Montana addressed the
same questions, but from radically different perspectives. In
traditional form plaintiffs concluded that where disparity on fis-
cal variables could be found, such disparity was unacceptable
on its face. Defendants likewise looked for disparity; however,
the approach was quite different by extending the question be-
yond observation of phenomenon and linking these questions
to legal theory of burden upon the state to redress both the fact
and root of disparity. For defendants, the questions focused on
the state-created aid formula on two dimensions:

First, has the formula created wealth-related educa-
tional opportunity? If it has not, then legislative intent in
enacting an equalization formula is by default met.

Second, are there formula-based inequities which
differentiate plaintiffs from nenplaintiffs? While absolute
perfection may not be possible, any inequities should be
rationally related to the aims of equalization. The ques-
tion becomes: Are plaintiff districts differentially harmed
by the formula? If not, then equity is by default met.®

Under these conditions, this analysis offers a significant
contribution to the search for equal educational opportunity by
tracing an actual data analysis for defendants in Montana and
by offering the literature an analysis of the other side of a legal
controversy.

The Challenged Statutory Scheme®’

The state share of funding for public elementary and sec-
ondary schools in Montana is derived from a formula which in-
cludes both a foundation and guaranteed tax base component.
The purpose of the formula,which took efiect in the 1990-
91 academic year in response to the declaration of the unconsti-
tutionality of the former system of school finance in Helena Ele-
mentary School District No. 1 v Montana Education Associa-
tion," was to equalize per pupil educational expenditures among
the 538 school districts across the state in order that each child
may be provided a sufficient program of instruction regardiess of
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the relative property wealth of the child's community. The ratio-
nale behind the foundation portion of the Montana public schaol
funding formula is provided by statute:

A uniform system of free public schools sufficient for
the education of and open to all school age children of
the state must be established and maintained throughout
the state of Montana. The state shall aid in the support of
its schaal districts on the basis of their financial need as
measured by the foundation program and in the manner
established in this title.”

The foundation program attempts to accomplish this goal
through establishment of a dellar amount of the general fund of
each district which is necessary to support a sufficient educa-
tional opportunity for each school child in the state.

The Montana formula is enrallment driven, with state fund-
ing based on pupil units expressed as average number belong-
ing (ANB). The ANB, a modified form of average daily atten-
dance, includes attendance for 180 instructional days per year
plus up to seven instruction-related days. Elementary and high
school districts are divided into fifteen funding categories
based on ANB. The districts in each category are provided a
certain general fund budget dollar amount through the founda-
tion formula, with the per-pupil rate declining for each category
as ANB increases. Each county government acts as fiscal
agent for the school districts located within the county's bor-
ders. The Board of County Commissioners in each county is
required by statute to fix and levy taxes necessary to finance
the final budget of each school district. This includes levying
taxes in support of the foundation program, as well as any per-
missive levies authorized by those districts that choose discre-
tionary taxation for additional school spending.

The Montana foundation program includes statewide aid,
as well as county equalization aid, to individual school districts,
The state requires a 95 mill property tax rate to be levied by
each county. The revenue resulting from the levy of the first
40 mills is deposited to the state special revenue account to be
used as statewide equalization aid through the foundation pro-
gram. The revenue derived from the remaining 55 mills is re-
tained in each county, and is distributed as equalization aid
among the districts in the county. The aggregate foundation
program aid, including both state and county equalization
funds, was $341 million for the 1990-91 school year.

County equalization aid money is distributed to the dis-
tricts within each county's borders in an attempt to fund the
general budget in accordance to the state schedule which
bases general fund parameters on district ANB category. If the
county is unable to fund districts at 100 percent of the founda-
tion program general fund level, then districts in the county are
eligible for state equalization aid. Funds from the state special
revenue fund are used to provide foundation equalization aid to
districts in counties unable to finance their general funds at
100 percent of the scheduled amount, as well as guaranteed
tax base aid to qualified districts. If the special revenue fund is
not sufficient to finance districts according to law, then the
state commissioner of public education is authorized to request
a special appropriation by the legislature to bring funding up to
the total foundation program level.

The guaranteed tax base (GTB) component of the Montana
public school funding formula is used to supplement statutory
permissive levies of individual districts, as well as the levies
passed by counties for teacher retirement funds. The purpose
of the GTB is to assure that the levy resulting from a mill rate
(either the permissive levy or the county retirement levy) is
equivalent to the statewide average levy resulting from that
same tax rate.

Permissive levies are statutorily available wherein individ-
ual school districts are authorized to pass mill rates above those
prescribed in the foundation program. Such mill rate must be
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passed by the district board of trustees and approved by district
voters in a general election. The permissive levy which results
from this mill rate by law may not exceed 35 percent of the
foundation program levy of that district. In addition, no district
may have an overall levy greater than 104 percent of the previ-
ous school year.

Calculation of the GTB for any given district is as follows:
the mill value per ANB of the district is subtracted from the
statewide mill value per ANB, This difference multiplied by the
mill value passed by district voters in support of the general
fund yields the amount of the guaranteed tax base. The GTB for
a county in support of its teacher retirement fund for the districts
within its borders is similarly calculated, i.e., the countywide mill
value per ANB is subtracted from the statewide mill value per
ANB. This difference is multiplied by the mills levied by the
county to support the county teacher retirement fund. Although
the formula is considerably more complex in its operation, the
description here is sufficient to understand the fundamental as-
pects of the formula that were challenged by plaintiffs.

Framework for Evaluating the Montana Formula®

Evaluation of fiscal equity in a state funding scheme for
public education always requires measurement. Plaintiffs offer
“proofs™ of their complaints, and defendants are obliged to con-
sider whether those proofs are accurate. As a general rule,
measurement of selected aspects of the state aid formula and
its impact on plaintiffs and nonplaintiffs follows wherein each
side develops its own assessment of the formula for presenta-
tion to the court. While plaintiffs and nonplaintiffs have many
strategic options, some framewark to develop convincing data is
always employed, Regardless of the level of analytical sophisti-
cation, measurement is implicit. Of critical importance is the se-
lection of objects to be evaluated and the choice of methodolo-
gies by which measurement will occur. Generally plaintiffs and
defendants will agree that the modern context of equity is to
eliminate disparities over time and to disengage wealth from op-
portunity. Although there is general agreement to this end, there
is less sophistication in the analyses that actually follow.

Despite absence of a single approach to measuring equity,
three generally accepted principles of equity common across
the research literature in education finance are resource acces-
sibility, wealth neutrality, and equal tax yield. These broad stan-
dards seek answers to critical questions about equity that inter-
est both plaintiffs and defendants. The resource accessibility
standard asks whether students have access to resources to
appropriately meet their educational needs. The wealth neutral-
ity standard then asks whether those resources are unaccept-
ably related to local wealth and residence. The tax yield stan-
dard finally seeks equity for taxpayers and asks whether equal
tax effort results in equal yield. Although subject to varying de-
grees of emphasis in different analyses, these standards usu-
ally drive litigation data analysis. In the present instance, they
again provide a useful framewark to assess performance of the
Montana statutory scheme for funding public education, both at
the state level and within unique formula aspects relating to en-
rollment categories (ANB).

These equity standards must be further defined in order to
be measurable, wherein a legislature's intent by enacting an aid
formula must be considered. If the formula implies a heavy state
responsibility for the education system, equity under the re-
source accessibility standard may be evaluated by looking criti-
cally at the degree of dispersion of wealth and expenditures per
pupil. Measures that capture dispersion about seme variable
central to the formula are most useful in showing whether vari-
ance is too great at either end of the distribution. Generally
analyses examine the relationship of school districts to variables
such as median or mean budget or expenditure, wherein the crit-
ical question must finally be directed to whether their position is
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linked to local wealth, is related to choice, or is a function of
some other political reality. If it can be determined that illegiti-
mate relationships exist, then equity is seriously questioned.
Less apparent, however, is that variability not explained by
wrongful formula design should not be presumed the result of
neglect. As a result, resource accessibility is the first key aspect
of this evaluation of Montana's aid plan.

Whenever variability in resources is found, the question of
formula flaw must be examined by measurement of the link be-
tween local wealth and resources. This second element of eg-
uity defines the wealth neutrality standard. If, in examining the
dispersion of resources it were found that wealth and expendi-
tures per pupil are positively correlated so that an increase or
decrease in local wealth results in an increase or decrease in
the budget per pupil, and if these differences were greater for a
select group of school districts, then the wealth neutrality stan-
dard would be violated because opportunity becomes a function
of local wealth. If, on the other hand, it were argued that varia-
tions are related to a legitimate educational purpose such as
compensating for differences in certain costs, i.e., sparsity or
density or special educational needs, then tests for significant
cost differentials between affected groups should reflect the
concept that rational differences in fact exist. The test is more
accurately between similarly situated groups: if differences are
observed, then equity questions may be confirmed. However, if
the formula creates differences based on justifiable differences
in populations, then equity may in fact be served by variability.

If differences are significant and are unrelated to relevant
altributable costs, both the resource accessibility and wealth
neutrality standards must be measured. Such measures need
to assess relationships between wealth and expenditure and
should assess differences between affected groups (e.g.,
plaintiffs, nonplaintiffs, and matched sets of nonplaintiff dis-
tricts) to provide an effective means of evaluating wealth neu-
trality in a finance formula. When inequality as defined by dif-
ferences in correlations between wealth and expenditure is
present, or when there are demonstrable and significant differ-
ences between these groups unrelated to legitimate purposes,
the formula may become suspect. Measuring wealth neutrality
thus forms a central feature of this examination of Montana's
school finance plan.

The final standard of taxpayer equity concludes the equity
argument and seeks equal treatment by questioning the rela-
tionship between tax yield and equal tax effort. If one school
district can produce higher tax yield with less tax effort than an-
other school district which cannot reach that level without
higher tax rates and therefore an unequal tax burden, the tax-
payer equity standard is violated and access to educational op-
portunity is barrier-laden unless the state aid formula actively
intervenes to nullify inequality. Consequently, observations re-
garding tax yield and tax effort are also instructive about re-
source accessibility and wealth neutrality. While many complex
issues cloud the taxpayer equity standard and make it largely
unmeasurable with the present level of sophistication in re-
search, for rough consideration statistical assessment is still
necessary. Because taxpayer equity can be considered as a
de facto byproduct of the wealth neutrality standard, taxpayer
equity is separately evaluated in this analysis of Montana's aid
scheme only insofar as it enlightens discussion on resource
accessibility and wealth neutrality.

Statistical measurement is therefore a necessary condition
to determining equity in school finance litigation. By observing
variations in the values of selected school finance measures,
judgments can be made about formula effects on generally ac-
cepted equity standards for the affected groups. Although each
side always believes its proofs to be accurate, measurement
must show meaningful disparity if plaintifis’ contentions are to
be valid, i.e., there must be a substantively negative effect on
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educational opportunity caused by statutory provisions. This
analysis therefore uses measurement to examine performance
of the Montana school aid formula generally, within, and be-
tween groups on the common standards of resource accessi-
bility, wealth neutrality and taxpayer equity.

Measuring Resource Accessibility,
Wealth Neutrality and Tax Yield

The standard measures of equity’™ used in this study to
evaluate resource accessibility were the mean, range, re-
stricted range, variance, standard deviation, coefficient of vari-
ation, and analysis of variance. These tests were applied, by
group, to a number of variables which measured budget, ex-
penditure, wealth (the dollar value generated by one mill}, bud-
get surplus, and tax millage for each district. The groups used
in this analysis included: all districts, plaintiff districts, nonplain-
tiff districts, and a randomly selected group of nenplaintiff dis-
tricts matched by enrcliment (ANB). Likewise, the statistical
measures used to determine wealth neutrality and equivalency
of tax yield were correlational analysis and regression, the
Mcloone Index, and Gini coefficient. All data were for the
1991-1992 school year, except the percentage of budget sur-
plus which was projected for the 1992-1993 school year, and
were provided by the Montana Office of Public Instruction.

Mean

The mean is a measure of the central tendency of the dis-
tribution of observations. It represents the average value in a
distribution of a variable The mean takes into account all ob-
servations in the distribution. The mean of each variable exam-
ined was calculated with the following formula:

X /N

where ¥ is the sum of all districts, X, is the value of a given vari-
able in district i, and N is the number of districts.

Range

The range is the difference between the highest and low-
est observations in a distribution. The smaller the value of the
range, the smaller the variation in the distribution of a given
variable. The smaller the variation, the better the assumed eq-
uity of a distribution. As a measure of equity, the usefulness of
the range is limited. It is based on only two values, does not in-
dicate the pattern of variation, nor is it sensitive to changes
within the distribution. Nonetheless, the range is highly useful
in assessing disparity. The range of selected variables in Mon-
tana was calculated with the following formula:

Highest X, — Lowest X
where X, is the variable considered in district /.

Restricted Range

The restricted range is the difference between the observa-
tion at the 95th percentile of the distribution and the 5th per-
centile. Due to the sensitivity of the range to extreme values,
the restricted range eliminates values below the 5th percentile
and above the 95th percentile. The smaller the value of the re-
stricted range, the smaller the variation in the distribution of a
given variable per district. The smaller the variation, the better
the equity of the distribution. However, like the range, the re-
stricted range is subject to the same limitations as a measure of
equity. The restricted range was used in examining Montana’s
fiscal profile and was calculated with the following formula:

X, at 95 percentile — X, at 5 percentile
where X, was the variable considered in district /.

Variance
The variance is the average of the squared deviations from
the mean. The smaller the value of the variance, the smaller the
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variation in the distribution of a given variable. The smaller the
variation, the better the equity of a distribution. The advantage
of the variance over the measures previously discussed is that
the variance takes into account all observations. However, the
variance is not expressed in original units and is sensitive to
outliers, i.e., extreme values at either end of a distribution. The
variance was a fundamental tool in examining expenditures per
pupil in Montana and was calculated with the following formula:

P (X, - X))/ ZP,
where ¥, is the sum of pupils in all districts, P, is number of stu-

dents in district J, X, is the mean expenditure per pupil for all
pupils, and X is the expenditure per pupil in district .

Standard Deviation

The standard deviation is the square root of the variance.
The smaller the value of the standard deviation, the smaller the
variation in the distribution per pupil per district. The smaller the
variation, the better the equity of a distribution. The advantage
of the standard deviation is that all observations are included in
the calculation and the units of measurement are in the original
scale. However, it is sensitive to outliers. The standard devia-
tion formed a central aspect of evaluating Montana's equity per-
formance and was calculated as the square root of the variance
as previously discussed using the following formula:

VEP, (X, - X)2{ XP

Coefficient of Variation

The coefficient of variation is the standard deviation divided
by the mean, or the square root of the variance divided by the
mean. It is expressed as the ratio of the standard deviation of
the distribution to the mean of the distribution. The smaller the
value of the coefficient of variation, the smaller the variation in
the distribution of some variable per pupil per district. The
smaller the variation, the better the equity of the distribution. It is
sensitive to outliers but not to changes in scale. The coefficient
of variation was utilized in examining Montana’s equity prefile
and was calculated with the following formula:

V(EP, (X, = X/ TPYX,
where X, is the mean expenditure per pupil for all districts,

McLoone index

The McLoone Index is the ratio of the sum of expenditures
per district for all districts below the median to the sum of ex-
penditures that would be required if all districts below the me-
dian were brought up to the median level of expenditure. The
larger the value of the McLoone Index, the closer the lower half
of the distribution is to the median of the distribution. Usually
this index has a value between 0 and 1; however, if the group
of districts (e.g., a selected subgroup as opposed to the entire
distribution) being compared were to have a mean value close
to the median, this value can be greater than 1. The McLoone
Index formed a central aspect of evaluating the wealth neutral-
ity standard and was calculated with the following formula:

S PPXIMZ(1.. )P

where districts 1 through f are below the median, ¥ is the sum
of pupils in all districts 1 through j, P, is the number pupils in
district i, X, is the expenditure per pupil in district J, and M, is
the median expenditure per pupil for all districts.

Gini Coefficient

The Gini coefficient indicates how far the distribution of ex-
penditures is from providing each percentage of students with
the same percentage of expenditures. The smaller the value of
the Gini coefficient, the more equitable the distribution of
expenditures in providing a specified percentage of students
with the same percentage of expenditures. Values range from
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Table 1. Descriptive Statistics for the Entire State

ANB
ANB ST. BUDGET BUDGET EXPEND EXPEND PPEXP PPEXP PPMILVAL PPMILVAL

Category N MEAN  DEV. MEAN ST. DEV. MEAN ST. DEV. MEAN ST.DEV. MEAN ST. DEV.
1 45 6.58 1.88 $32,644.91 $8,040.88 $28,523.44 $7,481.19 3462044 $147881 3101.41 $103.76
2 30 11.27 1.0 $43142.63 $18,876.74 $37,657.65 81462738 $3,315.38 $1,090.59 $94.24 $161.32
3 10 17.00 15.50 $61,196.00 $17,563.22 $51,000.66 $13,817.72 $3,284.92 S$813.02  $42.40 $33.49

4 1 20.00 . $51,014.00 — £44,619.05 - $2,230.95 = $10.50 —
S 49 2490 5.69 $86,161.47 $44,062.36 §72,028.38 §24,999.55 $2,912.32 $657.78  $36.43 $28.47
6 72 69.46 17.37  $326,197.68 $132,629.90 $294,550.93 §$126,018.70 $4,211.38 $1,366.82  $39.05 $70.87
7 87 179.08 53.34  $657,639.17 $235,121.51 $625,167.78 £23,078.13 §3,535.52 $931.61  $19.30 $31.16
8 70 118547 1696.32 $3,887,630.87 $5,380,191.83 $3,831,718.84 $5,362,217.30 $3,275.07 $603.66  $15.85 $27.84
9 6 20.50 3.51 8357,440.50 $70,518.053  $208,012.60 $37,195.77 $10,273.73 §$1,670.92 $77.58 $29.75
10 24 34.38 424 $361,328.67 $85,947.51  $326,084.99 $84,950.40 $9,495.23 $2467.89 S78.84 $46.20
11 53 65.21 19.60  $487,246.83 $119,344.06  $452,750.31 $103,153.56 $7,315.30 $2,074.85  $49.81 $31.08
12 35  148.83 28.75  $827,608.17 $269,746.64 §78B61562 $226,866.47 $5294.33 - $1,261.13 34685 $36.69
13 16 23747 30.87 $1,163,770.60  $363,776.86 $1.095,864.07 $235,68266 $4,665.93 $1,143.99 $39.74 $14.88
14 18 43328 76.28 $2,129,535.17 $853,555.89 $1,981,557.42 $552,246.45 $4,643.00 $1,359.37 $45.40 §80.33
15 11 1931.64 1345.77 $7,888,533.55 $5437,389.65 $784,935.57 $5,456,326.61 $4,048.48 §311.42  $27.86 $4.45
Overall 527  2B80.83 78412 $1,079,468.23 $26,282,710.31 $1,044,072.98 $2,613,356.00 $4,537.31 $2,178.45 $44.84 $67.78

zero to 1. The coefficient compares expenditures at each level
with expenditures at every other level and is sensitive to
changes throughout the distribution, though not to extreme out-
liers. The Gini coefficient formed a central aspect of evaluating
the wealth neutrality standard and was calculated with the fol-
lowing formula:
%% PP X~ X1 /2(%, Py X,

where X is the sum for all pupils in districts 7 and district f, P, is
the number of pupils in district i, P, is the number of pupils in
district j, X is the expenditure per pupil in district /, X is the ex-
penditure per pupil in district j, and X, is the mean expenditure
per pupil for all districts.

The foregoing measures were useful in assessing both the
resource accessibility and wealth neutrality standards by deal-
ing with the dispersion or variation of single variables. Other
measures were also used, however, to describe relationships
between two variables and were regression-based measures.
Correlations and slopes were two such regression-based mea-
sures used to examine Montana's aid formula,

Simple Correlation

Simple correlation describes the degree to which two vari-
ables are associated. In the present study the two main vari-
ables were wealth (mill value) in each school district and the
corresponding expenditure per pupil. In the study of school fi-
nance, these two variables are often used to describe the fiscal
neutrality of a state school finance system. A system that is fis-
cally neutral is generally able to show very low relationship be-
tween wealth and pupil revenuefexpenditure.

The correlation coefficient has values that range from
-1.0 to +1.0. When two variables are positively associated,
larger values of one tend to be accompanied by larger values of
the other. Conversely, when two variables are negatively re-
lated, larger values in one tend to be accompanied by smaller
values of the other. A value of +1.0 indicates a perfect positive
linear relationship and a value of -1.0 a perfect negative linear
relationship. A value of 0 indicates no linear relationship be-
tween the two variables. As a measure of fiscal neutrality, a cor-
relation coefficient of 0 would indicate no linear relationship be-
tween the two variables. In assessing Montana's aid scheme,
the simple correlation was found by the Pearson correlation co-
efficient and was calculated using the following formula:

T P{X = X)W, = W) [V E P(X = XFIIV  P(W, - W)
where Y. is the sum of pupils in all districts, P, is the number of
pupils in district i, X, is the expenditures per pupil in district j,
X is the mean expenditures per pupil for all districts, W, is the
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wealth per pupil in district /, and W is the mean wealth per pupil
for all districts.

These fundamental tocls formed the basis for assessing
resource accessibility, wealth neutrality, and by inference tax
yield in Montana. The results of the analysis were reviewed by
the court in the record wherein defendants were able to re-
spond to plaintiffs’ claims of formula-based inequity.

Results of the Analysis™
Resource Accessibility

Table 1 shows the derived values for school district bud-
gets, expenditures, and mill rates for the 527 school districts in
Montana. The funding categeries included eight (1-8) elemen-
tary school district categories and seven (9-15) secondary
school district categories. The primary methed of defining fund-
ing category at both the elementary and secondary levels was
the ANB. Thus, many of the discrepancies in operating schools
for fewer students can be seen simply by examining the funding
categories with their differences in ANB. As the funding cate-
gories increased in ANB, there was a concomitant increase in
district budgets and expenditures for both elementary and sec-
ondary categories. However, expenditures per pupil, as well as
mill values per pupil, did not follow the same trend. At the sec-
ondary level, per pupil expenditures decreased with increases
in ANB, while the pattern was less clear at the elementary level.
While there were exceptions, per pupil mill values were higher
given fewer students.

Plaintiffs in this cause were 146 school districts comprising
some of the smaller and more rural districts in Montana.
Because the state of Montana has greater diversity in district
sizes (i.e., ANBs) than was represented by plaintiff school dis-
tricts bringing this action, compariscns between plaintiffs and
the rest of the state in funding and expenditures should be in-
terpreted with caution, Nevertheless, Tables 2 and 3 show de-
scriptively the budgets and expenditures of all plaintiffs and all
nonplaintiffs in the state respectively, thereby giving some pre-
liminary indication of the relative position of plaintiffs to the re-
mainder of the state’s districts.

As expected, total budgets and expenditures of nonplaintiff
school districts were much higher (means) and more variable
(higher standard deviations) when considered on a statewide
basis. This finding was expected on the basis of observed dif-
ferences in ANBs for plaintiffs and nonplaintiifs where the aver-
age ANB for nonplaintiffs was almost three times the average
ANB for plaintiffs. In addition, the plaintiffs did not represent any
districts in the two largest secondary funding categories (14 and
15), and represented only smaller districts in the largest ele-

Educational Considerations
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Table 2. Descriptive Statistics for Plaintiff Districts

ANB
ANB ST. BUDGET BUDGET EXPEND EXPEND PPEXP PPEXP  PPMILVAL PPMILVAL

Category N MEAN  DEV. MEAN ST. DEV. MEAN ST. DEV. MEAN ST. DEV. MEAN ST. DEV.
1 8 6.50 2.39 $36,495.75  $10,480.17 $30.780.90 $9,776.66 $5,172.30 $1,918.58 §$150.46 $982.80
2 4 11.75 0.96 $46,991.25  $13.209.20 $39,761.81 $9,331.20 S3,36B.64 $664.23 $77.00 $48.77
2 15.00 1.41 $75,925.00 $23,753.13 $56,614.34 $3,217.28 $3,718.32 $142.02 $46.58 $37.86

1 20.00 $51,014.00 $44,619.05 $2,230.95 $10.50
13 2531 5.06 $85,060.46  $24,730.58 $70,396.23 $12,082.12 $2,857.79 $644.49 $53.66 $45.22

27 18115  52.00 $701,778.33  $200,491.20 $637,949.22 $179,075.19  $3,610.79 $897.83 $29.61 $53.09

9 48278 12245 $1631,249.22 $474,924.84 $1,579,681.58 $438,716.19 S3.267.41 $310.01 $33.25 $52.86

3 22.33 2.08 $270,147.67  $68,015.16 $224.343.41  §$51,524.87 $9,975.42 $1,497.90 $85.46 $44.55

10 16 34,63 4.40 $387.900.56  $90,581.12 $347,895.55 $109,538.75 $10,030.57 $2,810.05 $88.80 $51.72
1 20 6775 20,52 $521,854.60 $122,683.05  $472,62525 $97,126.35 S7.258.59 §1,276.81 $57.66 $25.76
12 12 15208 31.50 $897,837.92 $269,446.99 $824,135.07 $253,938.85 $5,387.25 $992.29 $62.08 $55.20
13 5 22640 2642 8$1,.221979.60 $359,809.77 $1,155752.73 S255,154.58 $5,067.35 $639.16 $45.46 $17.00

3
4
5
6 26 67.35 19.26  $356,890.50 $120,577.15  $313.541.12 $121,298.41 $4,617.28 $1,141.55 $60.84 $111.73
7
8
9

Overall 146 11232 12143 $541,334.86 S439,981.26

Table 3. Descriptive Statistics for Non-Plaintiff Districts

$496,112,22 $420,325.52 $5,303.53 $2,608.40 $60.25 $69.99

ANB
ANB ST. BUDGET BUDGET EXPEND EXPEND PPEXP PPEXP  PPMILVAL PPMILVAL
Category N MEAN DEV. MEAN ST. DEV. ST. DEV, MEAN ST. DEV. MEAN ST. DEV.
a7 6.59 1.79 $31,812.30 $7,325.22 $28,035.34 $6,960.08 $4,501.12 $1,369.24 $90.81 $104.08
26 11.19 1.02 $42,550.54 $19,740.10 $37,333.93 $15,392.46 $3,307.18 $1,151.62 $97.70 $172.75
8 15.63 0.92 857,513.75 $15,444.05 $49,595.99 $15,255.40  $3,160.82 $871.19 $41.36 $35.09
36 2475 5.97 $86,559.06 $49,520.86 $72,617.77 $28,38513  $2,832.01 $670.42 $30.21 $16.15

DN OO £ WA -

3 18.67 404  $244,733.33
10 8 33.88 416  $308,184.88

46 70.65 16.31 $308.849.57 $137.204.67 $283,831.43
60 17815 5433 $637,776.55 $248.141.20 $619,416.12
61 1289.15 1795.03 $4,220.539.64 $5,690,518.60 $4,163,986.63 $5,671,659.80 $83,276.20 $637.37 S13.29 32161
$87,11811  $191,681.80
$42,986.98  $282,463.87
11 33 63.67 1917 $466,272.42 $114,107.84  $440,704.90
12 24 14871 2792 $792,49329 $253,153.39 $770,855.80
13 10 24300 3272 $1,134,666,10 $381,430.93 $1,065,919.75
14 18 43328 76.28 $2,120535.17 $853,555.89 $1,981,557.42

$128,671.50 $3,981.96 $1,440.36 $26.73 $23.67
$251,709.02  $3,501.66 $951.88 $14.68 $10.14

$1,978.85 $10,572.02 $2,114.07 $69.69 $6.45
$25,587.12 £8,42454 $1,060.94 $69.23 $24.78
$106,270.41 $7,349.67 $2,453.85 $45.05 $£33.37
$215623.48 $5247.86 $1,393.76 $38.93 §20.11
$234,981.37 $4,46522 $1,311.46 $36.88 $13.74
$552,246.45 $4,643.00 $1,359.37 $45.40 $80.33

15 11 1931.64 1345.77 $7,888,533,55 $5,437,399.65 $7,84953557 $5456,326.61 $4,048.49 3311.42 $27.86 $4.45

Overall 381 34541

mentary category (8). Thus, larger budgets and expenditures for
nonplaintiffs were expected from their larger ANBs. Also, the
larger ANBs for nonplaintiffs led to lower average per pupil ex-
penditures. These findings were consistent with the pattern ex-
pected on the basis of relationships of these variables to ANB in
the overall state summary as seen previously in Table 1,
Deeper examination, however, revealed that differences be-
tween plaintifis and nonplaintiffs were not necessarily pre-
dictable by normal expectations of equity critics in school fi-
nance litigation. Differences between plaintiffs and nonplaintiffs
were in fact negligible. even when cursorily taking into account
the funding category, or ANB. When comparing plaintiffs and
nonplaintiffs within the categories of ANB comparability in
Tables 2 and 3 (Categories 1, 2, 3, 5, 6, 7, 9, 10, 11, 12 and
13}, it could readily be seen that budgets and expenditures
were higher for plaintiff school districts with only one exception
(category 5) and that per pupil plaintiff expenditures were higher
in 11 of the 13 categories (not 9 or 11). In addition to plaintiffs
having higher per pupil expenditures, wealth as shown by per
pupil mill values was higher for plaintiffs. Thus, plaintiffs were
wealthier districts with higher per pupil expenditures.

Although rough statewide comparison showed absence of
gross disparity after recognizing the impact of district size, these
data on budget, expenditure, and per pupil expenditure were
still nonetheless comparing two groups (plaintiffs versus non-
plaintiffs) that were not perfectly comparable. This lack of com-
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911.24 $1,285,682.07 $3,055174.32 $1,254,052.69 $3,037,541.66 §4,24369 $1,913.32 $38.94 $66.06

parability can be seen in ANBs. To more fairly examine such
phenomena, actual plaintiffs needed to be compared with com-
parable nonplaintiff districts. For purposes of this study, compa-
rability was defined as matching the two groups in terms of their
individual funding categories and their individual ANBs. To ac-
complish this, a matched nonplaintiff counterpart was selected
for each plaintiff school district. The matched district was de-
rived from the same funding category and with the same (or as
nearly possible) ANB. Whenever multiple districts qualified on
the criteria, the matched district was randomly selected by ap-
propriate statistical procedure. Table 4 shows descriptively
these data for the matched school districts. Note first that the
number of districts in each funding category was the same for
plaintiff and the nonplaintiff matched pair.” In addition, the
means and standard deviations for ANBs were approximately
the same for the two groups within each funding category as
well. Thus, comparisons between Table 2 (all plaintiffs) and
Table 4 (matched nonplaintiffs) provided a better basis for ex-
amining whether plaintifts materially differed from other districts
in the state.

When comparing plaintiffs with comparable nonplaintiffs,
differences in budgets, expenditures and mill value still existed,
generally for the same reascns cbserved earlier. Because bud-
gets and expenditures overall were still higher for plaintiffs,
higher overall budgets and expenditures seen in Table 3 were
simply a result of including larger noncomparable school dis-
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Table 4. Descriptive Statistics for Comparison Non-Plaintiff Districts

ANB
ANB ST. BUDGET BUDGET EXPEND EXPEND PPEXP PPEXP  PPMILVAL PPMILVAL
Category N MEAN DEV. MEAN ST. DEV. MEAN ST. DEV. MEAN ST. DEV. MEAN ST. DEV.
37 6.59 1.79 $31,612.30 $7.325.22 $28,035.34 $6,960.08 $4.501.12 $1,369.24 $90.81 $104.08
26 1119 1.02 $42,550.54 $19,740.10 §37,333.93  §$15392.46 $3,307.18 $1,151.62 $97.70 $172.75
8 15863 0.92 $57,513.75 $15,444.05 $49,585.99  $15255.40 $3,160.82 887119  $41.36 $35.09
$86,559.06 $49,520.86 $72617.77  $28,38513 $2932.01 S67042  $30.21 $16.15

46  70.65 16.31 $308,849.57  $137.204.67 $283,831.43 $128,671.50 $3,981.96 $144036 $26.73 $23.67

60 178.15 5433  $687.776.55 $248,141.20 $619.416.12 S$251,709.02 $3,501.66 $951.86  $14.68 $10.13

32 47653 124.84 $161627475 $587,12540 $1,581,576.97 $529,106.35 $3,323.52 $688.58  S11.07 84,51

3 18.67 4.04 $244,733.33 $87,118.11 $191,681.80 $1,978.85 $10,572.02 $2,114.07  $69.69 $6.45

10 8 3388 4.16 $308,184.88 $42,986.98 $282,463.87  $25,587.12  $8,424.54 $1,060.94 $59.23 $24.78
" 33 &3.67 19.17 $466,272.42  $114,107.84 $440,704.80 $106,270.41  $7,349.67 $2,453.85  S4505 $33.37
12 24 14871 27.92 $792,49329  $253,153.30  $770,855.90 $215623.48 $5247.86 $1,393.76  $38.93 $20.11
13 10 243.00 3272 §1,134,666.10 $381430.93 $1,065919.75 $234,981.37 $4.465.22 $1.311.46 $36.88 $13.74

p
2
3
4
5 36 24.75 597
6
7
8
9

Overall 323 12116 143.53 $492,282.47  $525,876.91

$471,790.81 7$507,895.52 $4,319.63 $2.020.00 7$41.04 $68.30

Table 5. Descriptive Measures Including Range Calculations for Expenditures Per Pupil and Millvalue Per Pupil By Group

Group
B Mean St. Dev. Minimum Maximum Range Res. Range™
All Districts Exp/Pupil* 4537.31 2178.50 1832.78 16570.70 14737.00 6570.50
| Millvalue/Pupil 44 .84 67.80 0.26 911.45 911.20 129.50
Plaintiffs Exp/Pupil 5303.54 2608.40 1922.58 16570.69 1464817 7148.83
Millvalue/Pupil 60.25 69.99 545 599.43 593.99 162.85
Non-Plaintiffs | Exp/Pupil 4243.69 1913.32 1832.78 14344.35 12511.57 5463.38
Millvalue/Pupil 38.94 66.05 0.264 911.45 911.20 88.09
Comparison Exp/Pupil 4319.64 2020.00 1832.78 14344.35 1251157 6071.48
Non-Plaintiffs | Millvalue/Pupil 41.04 68.29 0.26 911.45 911.20 95.79

* All data are reported in Dollars
** The Restricted Range

tricts. Even after removing those districts {see Table 4), plain-
tiffs still budgeted mere money for schools and plaintiffs still
spent more per pupil. In addition to overall differences in bud-
gets and expenditures, per pupil expenditure remained about
$1,000 higher in plaintiff districts. Significantly, higher expendi-
tures of plaintiff districts were accompanied by higher wealth,
as can be seen in the per pupil mill values, Finally, variability
for comparison sets and plaintiffs also showed some other dif-
ferences. Standard deviations of budgets and expenditures
were higher for the nonplaintiff comparison group, while stan-
dard deviations for per pupil expenditures were higher for
plaintiffs, showing less homogeneity within groups. Finally, per
pupil mill values were about equally variable in the plaintiff
group and the nonplaintiff comparison group.

For the remaining analyses examining resource accessi-
bility, districts were analyzed across funding categories. Except
as a basic description of the populations, the number of dis-
tricts within any single funding category was too small to confi-
dently draw conclusions. Consequently, analyses were run for
each of the groups as a whole {i.e., the state as a whole, plain-
tiffs, nonplaintiffs, and matched nonplaintiffs). The results are
reported in Tables 5-7.

Results of range measures examining wealth (mill value
per pupil) and expenditures per pupil are reported in Table 5.
As analysis by these data showed, unrestricted ranges of
these variables were noteworthy, Plaintiff districts had greater
average wealth per pupil ($60.25) than was true for either the
state {$44.84), non-plaintiffs ($38.94), or for the comparison
nonplaintiff group ($41.04). The range of wealth expressed as
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mill value per pupil was in fact dramatic, as wealth varied by
$911.20 per mill per pupil between the highest ($911.45) and
lowest ($0.26) wealth districts in the state. This relationship
was also true for the nonplaintiff group and for the comparison
group as well. For plaintiffs, however, the range was consider-
ably narrower at $593.99 {from $5.45 to $599.43).

The restricted range measure was alse applied to the mill
value per pupil, offering both a more conservative view of
wealth disparity and an estimate of where wealth inequality
was concentrated. By ignoring those districts at the extreme
top 5 percent and bottom 5 percent of the scale of mill value
per pupil, the restricted range at the state level revealed that
mill value range dropped from $911.20 to $129.50 for the state
(-14.2%). The decrease in restricted range was more variable
for the other two groups, as the nonplaintiff group dropped
from $911.20 to $88.90 (-9.7%), and the comparison group
dropped from $911.20 to $95.79 (-10.5%). Further, the de-
crease in restricted range was less dramatic for plaintiffs, mov-
ing from $593.99 to $162.85, showing a 27.4% difference be-
tween the unrestricted and restricted ranges. These data indi-
cated that disparity in mill values per pupil at the 5th-95th per-
centile was greatly reduced. Such a result was meaningful, in-
dicating that there were several districts in the state that ac-
counted for the apparent wide variations in wealth. At the same
time, plaintiff districts appeared to be more hemogeneous in
the distribution of wealth as evidenced by a larger restricted
range percentage. Such a result was significant because, al-
though the state’s unrestricted range in wealth per pupil ap-
peared low compared to plaintiffs, this variation was reason-

Educational Considerations 7
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Table 6. Analysis of Variance for Millvalue Comparing
Plaintiffs with Non-Plaintiffs

ANOVA Table of MILVALUE/ANB

Sum of Mean
DF Squares Square  F-Value P-Value
P-NP 1 47942.704 |  47942.704 10.628 0012

‘Residual ‘ 525| 2368224.122 4510.903 !
Model Il estimate of between component variance: 205.736.

Means Table for MILVALUE/ANB

Effect: P-NP

Count Mean Std. Dev.  Std. Err.
1 }»146 60.248 69.987| 5792
2 | 381 3893 66.054|  3.384 |

Scheffe for MILVALUE/ANB
Effect: P-NP
Significance Level: 5%

Mean D... Crit, Diff, P-Value

1,2 21.312| 12.842 | 0012 | 8

ably explained by a few extremely wealthy and extremely poor
districts. Likewise, the greater restricted range of plaintiffs indi-
cated that they were generally wealthier than the state as a
whole. Thus, nonplaintiff and comparison groups did not differ
dramatically from the restricted range calculations and percent-
age changes calculated for the entire state.

That plaintiffs were wealthier per pupil than either nonplain-
tiffs or the state as a whole was especially apparent when look-
ing at comparison groups by category. Both the expenditure per
pupil and mill value per pupil differentials were found to be lo-
cated in only a few districts holding extremely high or low
wealth. As seen in Table 6, these differences were statistically
significant. The p value of 0.0012 indicated that there was a sta-
tistically significant difference of $21.31 in the mill value per
pupil between plaintiff and nonplaintiff districts. In other words,
the bulk of districts came closer together in wealth as indicated
by the reduction in the restricted range, while the plaintiff dis-
tricts were significantly higher in wealth per pupil as measured
by dollars generated by each mill levied. While these observa-
tions were insufficient to conclude that wealth inequality was not
an identifiable issue with impact on educational opportunity in
Montana, they did indicate that the issue of wealth disparity be-
tween the plaintiff districts, their matched counterparts, and the
state as a whole was not totally accurate because, as a group,
plaintiff districts were wealthier than other districts in the state.

Wealth measures are important, however, only insofar as
they relate to expenditures per pupil by either facilitating or hin-
dering the ability of districts to fund expenditures and by indi-
cating the relative position of districts to one another on the re-
source accessibility standard. Because it is difficult to interpret
wealth measures alone, it was necessary to compare the
range of wealth per pupil to equivalent measures of expendi-
ture per pupil in order to make informed and valid assessment
of the resource accessibility standard.

As may be seen from the analysis in Table 7, plaintiff dis-
tricts also had greater mean expenditures per pupil ($5,303.54)
than was true for any other group. As seen earlier in discussion
of ranges of wealth, plaintiffs had a slightly lower range of ex-
penditures per pupil than the state as a whole ($14,648.17 to
$14,737.00). However, plaintiffs had a greater restricted range
for all groups ($7,148.83) when compared to the state
($6,570.50), to nonplaintiffs ($5,463.38), and to the matched
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Table 7. Analysis of Variance for Expenditures per Pupil
Comparing Plaintiffs with Non-Plaintiffs

ANOVA Table for EXP/P
Sum of Mean
DF Squares Square F-Value P-Value
PNP | 1| 118564207.732 118564207.732  26.180 | <.0001
Residual | 525[2377651181.924  4526859.394 |

Model Il estimate of between component variance: 540184.703

Means Table for EXP/P

Effect: P-NP

Count ~ Mean Std. Dev. Std. Err. ‘
1 146| 5303.535|  2608.404| 218.873 |
2 | 381] 4243688| 1913322 98.022 |

Scheffe for EXP/P

Effect: P-NP

Significance Level: 5%

Mean Diff. Crit. Diff, P-Value

<0001 | S

group {$6,071.48). These data indicated that plaintiffs spent
mare per pupil than any other group—a difference in mean ex-
penditure per pupil that was statistically significant when plain-
tiffs were compared to nonplaintiffs. As seen in Table 7, the p
level of significance at 0.0001 yielded a difference in means of
plaintiffs compared to the means of nonplaintifi groups of
$1,059.85. Investigation showed that it was thus possible to as-
sert that higher wealth per pupil did not necessarily drive higher
expenditures per pupil since several plaintiff districts had lower
wealth and higher expenditures, and vice versa, than was true
for several of their counterparts, Although plaintiff districts and
the categories represented thereby appeared to have higher ex-
penditure levels and higher wealth, it was thus observable that
this was not the result of membership in an ANB category. The
relationship between wealth and expenditures per pupil across
the state ameliorated equity concerns related to any district's
position in the distribution because it was not provable that
higher wealth districts had increased per pupil expenditures
faster than low wealth districts as there was no statistical evi-
dence to suggest such a situation that could be causally related
to the state funding mechanism.

Examination of resource accessibility in the framework of
this analysis therefore yielded the overall conclusion that range
and restricted range measures of mill value and expenditures
per pupil, measures comparing the performance of variables
within and across ANB categories and groups, and tests for sig-
nificant differences had not supported plaintifis’ claims of in-
equitable performance on the resource accessibility standard in
Montana,

1,2 | 1059.847|  406.922 |

Wealth Neutrality

As stated earlier, three conditions of equity had to be met
in this analysis if the state aid formula were to be judged equit-
able. The formula passed the first standard of resource accessi-
bility in that expenditures were based on a scheme of enroll-
ment categories that did not result in an unacceptable variation
of funds. The second standard of wealth neutrality followed
closely, requiring that the relationship between wealth and ex-
penditure be at least a neutral, if not inverse, covariant. As a
somewhat natural byproduct of wealth neutrality, taxpayer eg-
uity can also be determined. While it should be clearly stated
that the successful achievement of any one standard is often

11
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sufficient to cast shadows on plaintiff arguments conceming the
operation of a formula and its credibility, it was nonetheless de-
sirable to continue in this analysis by assessing wealth neutral-
ity in order to more fully judge the relationship between wealth
(mill value) and expenditures available to each student, je., a
measure of educational opportunity.

It was observable on its face that expenditures per pupil in
Montana were positively related to local wealth such that
poorer districts sometimes had lower expenditure levels, In
fact, as seen in Figure 1 the correlation between expenditure
per pupil and mill value per pupil was 0.25 statewide, 0.289 for
plaintiff districts, 0,124 for nonplaintiff districts, and 0.178 for
the matched comparison group. While it was correct to observe
that these relationships were positive in direction and implied
that greater wealth per pupil correlates unfavorably with
greater expenditures per pupil, these relationships were very

Figure 1. Correlation between Wealth per Pupil and Mill
Value per Pupil for all Districts in the State,
Plaintiff Districts, and Non-Plaintiff Districts

All Districts in the State

Regression Summary
EXP/P vs. MILVALUE/ANB

small, particularly given the unevenness of such phenomena
as judged under the resource accessibility standard. As seen
in Figure 1, the R squared value indicated the amount of vari-
ability of expenditure per pupil statistically explainable by the
wealth of a district. For example, despite a positive correlation
between wealth and expenditure for the state as a whole, only
6.2% {R* = 0.062) of variation in expenditure per pupil could be
explained by wealth in any given district. It then followed that
94% of this difference was explained by other factors. Even the
slightly higher level of explained variance for plaintiffs (8.4%)
was very low. Importantly, for nonplaintiff districts (3.5%) and
matched groups (2.9%) the effect of wealth on the level of per
pupil expenditure was almost negligible. As a classic measure
of wealth neutrality, these correlations and variance in expendi-
ture explained by wealth (as mill value per pupil) indicated a
relatively wealth-neutral situation.

However, tests for wealth neutrality should also be inter-
ested not only in access to wealth by district based on the num-
ber of students, but also based on the amount of revenue a
local district could generate in support for its educaticnal pro-
gram. In order to address this issue, it was necessary 1o con-
sider the strength of linkages between wealth and expenditures
per pupil in the state as a whole and within each of the individ-
ual groups to more fully judge the level of wealth neutrality. If

Table 8. Correlation and Regression Analysis for the State

Regression Summary
EXP/P vs. MILVAL

Count A
Num. Missing 0
R ' 250
R Squared | 082
Adjusted R Squared .060
RMS Residual 2111.561

MNon-Plaintiff Districts

Regression Summary
EXP/P vs. MILVALUE/ANB

Count 381
Num. Missing ‘ 0
R 194
R Squared . 038
Adjusted R Squared | 035
RMS Residual | 1879.261

Comparison Districts

Regression Summary
EXP/P vs. MILVALUE/ANB

Count 2 323
Num. Missing ‘ 0
R et 17|
R Squared ‘ 032
Adjusted R Squared | 029
RMS Residual 1990.975

Plaintiff Districts

Regression Summary
EXP/P vs. MILVALUE/ANB

Count ' 146 |
Num. Missing 0
R L 289
R Squared i 084
Adjusted R Squared | 077
RMS Residual | 2505.677 |
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Count 527
Num, Missing 0
R 034
R Squared 001
Adjusted R Squared .
RMSE Residual 2179.263

Regression Coefficients
EXP/P vs. MILVAL

Std. Std.
Coefficient Error Coeff. t-Value P-Value
Intercept | 4565.890 101.753 4565.890 | 44.872| <001
MILVAL ; -.005 006 -.034| -.780 4356
Regression Plot
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Table 9. Correlation and Regression Analysis for the
Plaintiff Districts

Regression Summary
EXP/P vs. MILVAL

Count [ 146 |
Num. Missing '
R 046
R Squared 002
Adjusted R Squared °

RMS Residual 2614691

Regression Coefficients
EXP/P vs. MILVAL

Std. Std.
Coefficient Error Coeff. t-Value P-Value

Intercept | 5366.564 | 244.773| 5366.564 | 21.925| <0001

1

MILVAL -013| .023|  -046| -551| .5825

Regression Plot
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0 T T T T
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PAILVAL
Y=5366.564 - 013 * X; R"2 =.002

the formula had successfully eliminated residence-related edu-
cational opportunity, the link between expenditures and local
wealth (mill value for the district) should be noticeably absent
throughout the distribution. If the formula had failed to break the
link, the presence of statistically significant relationships be-
tween expenditures and wealth at any level would indicate that
the wealth neutrality standard {and consequently the taxpayer
equity standard) was violated. As such, this portion of the analy-
sis was designed to further test and confirm the initial findings
that wealth neutrality was adequately operative within the state.

For purposes of this study, two procedures were utilized to
assess wealth neutrality in the state and in each enroliment
category on the variables of expenditure per pupil and mill value
of property reported for every district in the state. The first tests
for wealth neutrality were run to develop correlation coefficients
and regression equations to assess the relationship between
variables and to predict the contribution of each variable to ob-
served variance. All measures cited were correlated and also
included in the regression equations. The results are shown in
the tables and graphs which follow.

Data reported in Table 8 show correlations and variability for
relationships between expenditures and wealth for all districts in
the state. It is important to note that the relationship between ex-
penditure per pupil and wealth per mill was very small (r=0.034)

https.//newprairiepress.org/edconsiderations/vol21/iss2/4
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Table 10. Correlation and Regression Analysis for the
Comparison Districts

Regression Summary
EXP/P vs. MILVAL

Count B 323
Num. Missing 0
R PN 108
R Squared .004 |
Adjusted R Squared | 001
RAMS Residual | 2019.317

Regression Coefficients
EXP/P vs. MILVAL

Std. Std.
Coefﬁcient“ Error Coeff. t-Value P-Value

Intercept | 4200.232 | 155.978 | 4200.232| 26.928 | <.0001
MILVAL | 047| 043 061| 1.104| 2706

Regression Plot

16000 4= } 1 [ EPRPEPES EPNPI ErOUTIP U 1 1
14000 4 . r
12000

100007

EXP/P

20007

20007

o
-2000 2000 6000 10000 14C00
MILWVAL
¥Y=4200.232 + 047 * X; R'2 = 004

and was negatively directed. Such a relationship indicated that
the link between expenditure per pupil and wealth was weak and
inversely directed. Wealthier school districts did not exhibit higher
expenditure levels. This is shown graphically as a slightiy down-
ward slope to the regressien line. This pattern of asscciation gen-
erally held true within and across all groups and enrollment cate-
gories with the exception of the matched group. Table 9 contains
the regression analysis for plaintiff districts, and Table 10 con-
tains similar information for the matched set of districts.

As expected, regression analysis for plaintiff districts in
Table 9 indicated a strong similarity in lack of strength and nega-
tive direction of the correlation between expenditure per pupil
and wealth. The R value of 0.046 and an R’ of 0.002 indicated
that the relationship was weak at best and negatively directed.
The shape of the graph showed this relationship visually. As
seen in Table 9, for plaintiff districts there was virtually no rela-
tionship between expenditure and wealth. The regressicn equa-
tion developed to help explain the relationship between wealth
and expenditures for the districts selected as matches for plaintiff
districts, however, showed a slightly different relationship as
seen in Table 10. The correlation coefficient was stronger and
positively directed, which would indicate that there was a positive
relationship between the two variables such that, as wealth in-
creased, so did expenditures per pupil in these districts.
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However, it was noted that the relationship was still minimal as
reported by an R® of .004, less than 0.4% of the differences in ex-
penditures per pupil explained by the wealth of the district (see
Table 10). Despite its greater strength, these cbservations indi-
cated the presence of strong and widespread wealth neutrality
across the state. With the slight exception noted for the compari-
son group, this observation found wealth neutrality across all en-
roliment categories.

Nonetheless, two additional tests for wealth neutrality were
conducted to further explore relationships between wealth and
expenditures due to some evidence of positive association.
These tests were the McLoone Index and the Gini coefficient. As
noted earlier, the McLoone Index is the ratio of the sum of expen-
ditures per district for all districts below the median to the sum of
expenditures that would be required if all districts below the me-
dian were brought up to the median level of expenditure. The
larger the value of the McLoone Index, the closer the lower half
of the distribution is to the median of the distribution and the
greater the equity of the distribution. Usually this index has a
value between 0 and 1. However, if the group of districts being
compared were in fact a selected subgroup of a mean value
close to the median, the McLoone value could be greater than 1.
The second measure, the Gini coefficient, indicates how far the
distribution of expenditures is from providing each percentage of
students with the same percentage of expenditures. The smaller
the value of the Gini coefficient, the more equitable the distribu-
tion of expenditures in providing a specified percentage of stu-
dents with the same percentage of expenditures. Values range
from zero 10 1. Results of the calculations for the McLaone Index
and the Gini coefficients for each of the groups is reported in
Table 11.

Table 11. McLoone's Index and the Gini Coefficients for

All Groups
Group McLoone Index Gini Coefficient
All Districts 0.6598 0034
Plaintiffs 1.004 0.019
Nan-Plaintiffs 0.5484 0.024
Comparison 0.5513 0.018

Non-Plaintiffs

As expected from the earlier tests showing strong wealth
neutrality, the values for the McLoone and Gini were similar for
all groups. The larger values for the McLoone Index reported
for plaintiffs was explained by their relatively higher expendi-
tures per pupil. As explained previously, if the group of districts
being compared were tc have a mean value close to the me-
dian, this value can be greater than one. Likewise, the favor-
able value and consistency across groups of the Gini coeffi-
cient was indicative of a situation where wealth neutrality did
not vary much according to membership in any of the groups
being tested. The conclusion held that for the state as a whole
and for both the plaintiff and matched groups and the enroll-
ment categeries, measures of resource accessibility and
wealth neutrality were similar and consistent and continued to
favor the defendant state.

Tax Yield
The final area of examination sought answers to questions
raised earlier regarding tax yield equity. The analysis of tax
yield for districts in Montana was driven by two basic questions:
* Are taxpayers living in a given school district or group of
school districts paying higher tax rates than others for
support of public schools; and
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¢ |f in fact taxpayers do pay at some differential rate, does
the revenue generated help or harm these districts under
expectations of the resource accessibility and wealth
neutrality standards?

In order to address the first issue of taxpayer effort it was
necessary to investigate the relative tax loads imposed on tax-
payers. The second issue was in fact a marketplace evaluation
which would consider the relative efficiency of school districts
and consider the budget surplus carried by each district or
group of districts. The assumption was that surplus, or cash
carryover, is sensitive to revenue excess or shortfall during any
given financial period. If one group were to suffer from lack of
adequate revenue or experienced consistent economic hard-
ship, such adversity should be reflected in reduced surplus.
These factors could then be used to compare surplus levels
with tax effort to determine if the yield of a local tax had a rela-
tionship to the amount of surplus. For example, if a district was
conserving or increasing its surplus at a higher rate than its
neighbors, and if tax effort was significantly lower than in neigh-
boring wealthy districts, then the argument of potential inequity
would be strengthened. If on the other hand all districts, even
though there were extreme differences in wealth, exerted con-
sistent and equivalent tax rates while maintaining similar and
consistent surpluses, the challenge to the equity of the state
funding system would be suspect—i.e., no district or its tax-
payers would be differentially harmed by the formula.

The first analysis investigated relative local tax rates, with
selected local millages analyzed and reported in Table 12. As
expected, all groups reported consistent and equivalent county
tax millages. These millages ranged from 59.36 for all districts to
a high 60.353 for plaintiff districts, or an approximate 2% differ-
ence. Likewise total local millages were close, with plaintiffs hav-
ing the lowest rates at 30.961 while the matched counterparts
had a rate of 34.772 mills. The interesting difference was the
local voted millages. Here plaintiff districts had approximately
twice the millage rate (11.793), compared to other categories
(state= 6.975). Even the matched group had a lower local rate at

Table 12. Local Millages for Districts

All Districts

Plaintiff Districts

S Mean Std. Dev.  Std. Error Cdﬂ
Total County  60.353 12,940 1.071 146
Local Perm, 8.979 13.192 1.092 146
Lecal Voted 11.793 15.395 1.274 146
Total Local 30.961 21.001 1.738 146
= Non-Plaintiff Districts )

Mean Std. Dev. Std. Error Count
Total County  58.980 9.992 512 381
Local Perm. 16.430 16.278 .B834 381
Local Voted 5.129 12.278 629 381
Total Local  36.192  29.122 1.492 381

Comparison Non-Plaintiffs

~ Mean Std. Dev.  Std. Error Count.

Total County  59.525 10.010 557 323
Local Perm. 15.832 16.892 .940 323
Local Voted 4.558 12.074 672 323
Total Local 34.772 30.234 1.682 323

Educational Considerations
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Table 13. Comparison Between Plaintiff and Non-Plaintiff
Districts on the Variable Total Tax Rate

ANOVA Table for TOTAL MILLAGE

Sum of Mean
DF nggres Square F-Value P-Value
P-NP 1] 1571.364 | 1571.384 1.701 1927
Residual 525 | 485030,239 923.867 sk

Model Il estimate of between component variance: 3.067.

Means Table for TOTAL MILLAGE

Effect: P-NP
Count Mean Std. Dev.  Std. Err.
1 [ 146] 91314 24.110 1995
2 | 381 95.173 | 32.474 1,664
Scheffe for TOTAL MILLAGE
Effect: P-NP
Significance Level: 5%
Mean Diff. Crit. Diif. P-Value
1,2 3858) 5812 1927

4,558 mills. However, the reverse was true for local permanent
millage rates. Plaintiffs had a rate approximately cne-half of the
rate for the remaining groups {8.976) compared to nonplaintiffs
(16.43). At first analysis it appeared that taxpayers in plaintiff dis-
tricts in fact did exert greater effort at the lecal voted level than
did other districts in the state. This result would be expected in
districts with significantly higher expenditures and significantly
lower wealth. However, this was not the case in Montana since
there was no statistically significant difference between total mill-
age paid by taxpayers in plaintiff districts compared to nonplain-
tiff districts. As seen in Table 13, the p value was 0.1927 and
even though plaintifis had an average 3.858 greater mill levy
than nonplaintiffs, this level was small and was not statistically
significant. As a result, it could be confidently said that taxpayers
in all districts paid similar taxes for the support of schools.
Although the second issue of differential tax rates was
meaningfully addressed while answering the first question, addi-
tional analysis was conducted as seen in Tables 14 and 15.
From these data, several observations were made. Most impor-
tantly, within the general fund the total tax efforts (voted and per-
missive) of the various groups could be seen to be quite similar.
As shown in Table 14, the difference between plaintiff districts
{20.722 mills) and the state (21.341 mills) was only 0.619 mills,
with plaintiffs exerting the lower general fund tax effort. Similarly,
the difference between plaintiffs (20.772 mills) and nonplaintiffs
(21.559 mills) was only 0.787 mills. In fact, the greatest differ-
ence in total general fund tax effort {1.169 mills) was found be-
tween nonplaintiff districts (21.559 mills) and the matched com-
parison group of districts {20.39 mills). As a result, both plaintiffs
and the matched comparison group had a lower effort for gen-
eral fund millage than either the state as a whole or the group of

Table 14. The Total Local Millage less the Required
Local Millage

Total Local Net
. Lecal Permanent Local
District Millage Millage Effort
State 34.743 14.366 20.377
Plaintiff 30.988 8.959 21.98
Non-Plaintiff 36.142 16.380 19.762
Comparison Group ~ 34.726 15.778 18.940

hitps://newprajriepress.org/edconsiderations/vol21/iss2/4
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Table 15. Comparison Beiween Plaintiff and Non-Plaintiff
Districts on the Variable Net Local Tax Rate

ANOVA Table for Net Local Millage

Sum of Mean

DF Squares  Square F-Value P-Value

P-NP [ 1 520.257 520257 |  1.163| 2813
Residual | 525 234831.258 447 298

Model Il estimate of between compoenent variance; 346,

Means Table for Net Local Millage

Effect: P-NP
Count Mean Std. Dev. Std. Err.
1 [ 146 21.982 18170 1.504
2 ‘ 381 | 19.762 22181 1.136
Scheffe for TOTAL MILLAGE
Effect: P-NP
Significance Level: 5%
Mean Diff.  Crit. Diff.  P-Value
1,2 | 2200]  40s4] 2813

nonplaintiff districts, Equally important was the observation in
Table 15 where it can be seen that any difference in tax effort
for general fund between plaintiffs and nonplaintiffs was not sta-
tistically significant, with a p value of 0.2813.

Notwithstanding tests showing uniformity of revenue or ex-
penditure and notwithstanding policy questions impacting on
equity such as locally voted millages, a persistent equity ques-
tion has always troubled scholars about whether fiscal differ-
ences may be assumed to create differential effects. Although
the question is vastly complex and has never been successfully
disentangled. it was necessary and possible in this instance to
determine whether the small differences did have a negative ef-
fect on expenditure levels of plaintiff districts which subse-
guently could influence the effectiveness of their operation. One
analysis which can be used to determine whether these differ-
ences had a substantial effect on expenditure pattemns for local
school districts is to investigate respective levels of budget sur-
plus for plaintiff and nonplaintiff groups. For purposes of satisfy-
ing this nagging question in Montana, the 1992 budget surplus
was calculated as a percentage of total budget for each district
and reported as a percentage of total general fund budget. The
results of the comparison are reported in Tables 16 and 17.

As seen in Table 16, the statewide average for budget sur-
plus was 20.7% (0.207) and the surplus calculaticn for plaintiff
districts was 23.3%. The surpluses reported for comparison dis-
tricts and nonplaintiff districts were approximately 19% each.
Again, it would appear that plaintiff districts were not sufficiently
harmed so as to affect their budget surplus which, as a group,
was the highest in the state. As seen in Table 17, the average
difference between plaintiff and nonplaintiff surpluses was in fact
statistically significant. Statistical significance, however, augured
against plaintiffs since that group carried higher mean budget
surpluses. Consequently while differences in wealth, expendi-
ture, tax effort and budget surplus did in fact exist, it was appar-
ent that no identifiable harm fell to members of the plaintiff group.
In a situation where plaintiffs had higher wealth, higher expendi-
tures per pupil, and similar tax effort while maintaining larger bud-
get surpluses, it was entirely reascnable to conclude that the
Montana school finance formula had protected local taxpayers
from the need for excessive tax rates to support quality educa-
tional programs and services.
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Table 16. Budget Su;p!qs Calculations

All Districts
Mean Std. Dev.  Std. Error ~ Count
% Surplus 92 .207 164 .007 525

Plaintiff Districts
s Mean  Std. Dev.  Std. Error Count
% Surplus 92 233 2083 017 146

Non-Plaintiff Districts
Mean Std.A Dev. Std. Error Count
% Surplus 92 196 145 .007 379

Comparison Group

~ Mean Std. Dev.  Std. Error Count.
% Surplus 92 196 146 .008 321

Summary and Conclusions

This analysis performed on behalf of the defendant state of
Montana led to final summary of observations and impressions
about fiscal equity generally and about the context of modern
school finance litigation. One such observation is that data argu-
ments are often lengthy and complex. Another such observation
is that each side will present data arguments that contest the va-
lidity of any contrary opinion, From the data presented in this
paper, an apparent further observation is that proving the plain-
tiffs' cause can be difficult because these data show with consid-
erable elaboration that plaintifts were not differentially harmed by
the Montana aid formula. The analysis detailed here showed that
it is difficult to substantiate that the formula failed to provide a
mechanism for equitable distribution of funds to schools.
Increasingly, plaintiffs may expect to encounter such analyses
because states are increasingly seeking data-driven arguments. '

A critically important observation also rests in recognition
that recent school finance litigation has generally taken a tack ar-
guing no need for specificity of harm to plaintiffs. Instead plaintiffs
have argued that raw horizontal disparity in numbers, uncluttered
by the complex adjustments of vertical equity, is sufficient to cast
a pall over the manner in which states fund education. While
there can be no doubt that many states have been reluctant and
even unwilling to appropriately fund education, it is equally with-
out doubt that this strategy may have limited utility in the future
because states are now beginning to understand that the historic
presumption that states are derelict in their constitutional obliga-
tion is refutable only when convincing data are available to show
that plaintiffs’ claims of illegitimate variability may not be well
grounded. Until recently, only plaintiffs have understood the im-
portant role of data in litigation. Until litigation reaches the point
where both sides are willing to listen to data, so much so that
states actively monitor themselves and that plaintiffs concede
when sophisticated data deny genuine differences, plaintiffs and
states and children will suffer equally in lengthy and expensive lit-
igation. It should be recognized by both sides that in some in-
stances the culprit is not the formula or the ability of local districts
to pay which must be questioned. Rather it is sometimes the will-
ingness of taxpayers in local districts to assume responsibility for
funding, rather than furthering a victim psychology. Such seems
the case in Montana where the statistical analysis led to a collec-
tive view concluding that the plaintiff school districts exhibited
high expenditures (expenditure per pupil) and low wealth {mill
value) while claiming that the statutory scheme for funding public
schools is unfair when there was evidence to support the view
that they also maintained consistent budget surpluses and expe-
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Table 17. Comparison of Budget Surplus for Plaintiff and
Non-Plaintiff groups

ANOVA Table for % Surplus 92

Sum of Mean
_DF Squares  Square F-Value P-Value
P-NP 1 143 143] 5384 0207

Residual | 523 13904| o027, R

Means Table for % Surplus 92

Effect: P-NP
Count Mean  Std. Dev.  Std. Err.
1 146 233 203 017
25(05379 196" 145 007 |

Scheffe for % Surplus 92
Effect: P-NP
Significance Level: 5%

Mean Diff.  Crit. Diffi.  P-Value
192550 37 031 0207 | s

rienced consistent and moderate tax rates. In states where such
data exist, plaintiffs may not depend on a climate of reform to ad-
equately secure their claims.

Footnotes

1. The original document citation was David Honeyman,
M. David Miller, R. Craig Wood, and David C. Thomp-
son, The Study of Resource Accessibility, Wealth
Neutrality, and Tax Yield in Montana Rural Education
Association v State (Gainesville: Wood, Thompson &
Associates, 1992). Attribution is as follows: conceptuali-
zation by Wood, data design and analysis by Miller and
Honeyman, further analysis and rewrite for publication
by Thompson.

2. For a thorough discussion of these concepts and histori-
cal developments, see Chapter 5 in David C. Thomp-
son, R. Craig Wood, and David Honeyman, Fiscal
Leadership for Schools: Concepts and Practices. New
York: Longman ({1994); see also R. Craig Wood and
David C. Thompson, Educational Finance Lav: Consti-
tutional Challenges to State Aid Plans—An Analysis of
Strategies. Topeka: NOLPE (1993); see also David C.
Thompsoen, Julie K. Underwoed, William E. Camp,
Equal Protection Under Law: Reanalysis and New Di-
rections in School Finance Litigation. In Spheres of Jus-
tice in American Education. 1990 Amernican Education
Finance Association Yearbook. New York: Harper
{1990); see also David C. Thompson, School Finance
and the Courts: A Reanalysis of Progress. West's
Education Law Reporter, v59 n4 {1990); see also R.
Craig Wood, “Adequacy in Education Finance Litiga-
tion," Washington, DC: Office of Educational Research
and Improvement, Center for Education Statistics {in
press): see also numerous expert studies on behalf of
plaintiffs or defendants by Thompson and Wood that
have been developed for court testimony.

3. Montana Rural Education Association v State No.

BDV-91-2065.

Id at 2.

Id at 5-8.

Price differential effects are developed elsewhere in
detail in this issue of Educational Considerations; see
later R. Craig Wood and David C. Thompson, Funding
Public Education in Montana Based on the Concept of
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Cost of Living Indices in Montana Rural Education As-
sociation v State. The general concepts of uniform oper-
ation and limited cost inclusion were first raised in David
C. Thompson, R. Craig Wood, and M. David Miller,
Findings of Fact and Opinion on the Equity and Fiscal
Neutrality of Kansas® New State Aid Formula to Public
Schools: Expert Analysis on Behalf of Plaintiffs in
Newton USD 373 et al v State of Kansas et al (1993).
For a full development and discussion of harm versus
offense to political reform theories, see Chapter 3,
Thompson et. al., FISCAL LEADERSHIP FOR
SCHOOLS (New York: Longman, 1994), pp208-264.
These two concepts, developed repeatedly by
Thompson and Wood in expert studies in various states
for both plaintiffs and defendants, represent significant
forward movement in litigation data strateqy. Studies
have historically ignored whether the formula itself
caused the problem or whether problems were phenom-
ena rooted in some peripheral area: e.g., an aid formula
may appear inequitable because property assessments
are wrong—an issue that should not indict the school
aid formula. Likewise, the concept of direct comparison
of interested parties is often conveniently ignored—yet if
plaintiffs can demonstrate no actual harm, there is seri-
ous prima facie doubt about their claims if they must
rely on noncaptioned parties to prove their claims.
Subsequent to this litigation, the Montana Legislature
changed the distribution formula, rendering moot plain-
tiff claims. The trial court maintained jurisdiction regard-
ing selected aspects of the new formula. The scheme
as described here is the challenged statutory scheme
grieved by plaintiffs and examined by this analysis for its
equity performance.

12.

13.

14,

15.

16.

The framework used here has been employed repeat-
edly by Thompson and Woad in expert studies. See, for
example, Chapter 3, Thompson et. al., FISCAL LEAD-
ERSHIP FOR SCHOOLS (Longman, 1994), pp. 208-
264 and more than a dozen state studies. This section
has been adapted from standard language incorporated
in those studies.

Various excellent sources for deeper discussion of eg-
uity measures are available. See Thompson et. al., FIS-
CAL LEADERSHIP FOR SCHOOLS (New York: Long-
man, 1994); see various expert reports by Thompson
and Wood for plaintiffs and defendants on state-specific
application of measurement; for extended theoretical
discussion, see Robert Berne and Leanna Stiefel, The
Measurement of Equity in School Finance (Baltimore:
Johns Hopkins, 1984). This discussion here is nearly
verbatim of sections from Thompson et. al. (1994).

The general methodology was developed elsewhere in
Thompson, et al, FISCAL LEADERSHIP FOR
SCHOOLS {New York: Longman, 1994) based on ear-
lier studies by Wood and Thompsen and completed for
plaintiffs or defendants in other states. Specific research
design and analysis in Montana were conducted by
Miller and Honeyman. Original text in this portion of the
analysis was prepared by Woed and developed further
by Thompson for publication.

Comparison districts were selected by eliminating the
large ANB school districts from the nonplaintiffs. For
secondary school districts, this was accomplished by
dropping school districts in categories 14 and 15. For el-
ementary schools, all districts with ANB greater than
750 were eliminated.

Similarly complex arguments have been offered or are

10. 769 P.2d 684.
11. Montana Code,§ 20-9-301.

now being developed by Wood, Thompson & Asso-
ciates in more than a dozen states.
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