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Introduction

This‘study was undertaken for two reasons. First,
éome of the deta reportéd herein was used for various .
studies prepared for the Superintendent!s Advisory Committee
on School Finance. The Advisory Committee has produced four
volumes of studies which will contribute to knowledge con-
cerning school finance and, perhaps, also contribute to
fiscal reform in Illinois.{(1l) Second, should the Courts
move in the direction of applying a "reasonable basis" test
to state school finance systems, and.thefé is some recent
evidence to indicate that this might occur,(2) it is likely
that there will also be & demand for more longltudinui
}fiscal studies. This would arise because the Courts may
wish to inquire what the "track record" of the legislative
~and executive branches of state government has been rela-
tive to such public policy goals as: (a) reducing fiscal
disparities among school districts, and (b) encouraging the
equalization of educational opportunity. A state which can
demonstrate that i1t has moved "with all deliberate speed,"
through.the years toward these goals,might well receive
different treatment at the nands of the Court than a state

which can show little or no progress toward the same goals,



To make. this judgment, however, the Courts mist first
establish some justifiable standard of "figcal equalizg-
ticn." This will not be an easy task.

Cperational Definitions
and Hypotheses

In an eariier study Hickrod, ChaudhsaTi, and Tcheng
established four'models of fiscal equalization; that is,
"permissible'variahce, inverse allocation, fiscal neutrgl-
ity, and fiscal intervention." 1In that prior study we
reviewed the reievant normative and empirical 1literaturs
.supporting each of these four theoretical constructs. (3)
In this paper we have selected two of thess definitions,
e.8., permissible variance and fiscal neutrality,‘framed
hypotheses in terms of these constructs, and then testeg
the hypotheses on the basis of a time series of data in a
single state, Illinois. We also conducted sOme eXploratory
non—hypothetical investigation concerning fisca] effort
among School districts .of different wealth,

As Johns has stated there is no agreéhent con-
cerning the most appropriate method of definihg and
measuring "equalization of educational opportunity" and
only very limited agreement on defining and measuring
"fiscal equalization."(l4) The notion of al”PGPmiSSible"
or "allowable" variance is found in the work Of Arthur

Wise(5) and also it is implied in some of tpe computations
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of the National Educational Finance Project.(6) Therelare
several difficulties with the concept as YWise has himself
pointed out. Tirst, no one can say with certainty how much
variation is "permissible.” That is, we have no norms to
judge whether a state_has,'or'has not, exceeded the limits
of "allowable" variation, As of this writing we have no
judicial pronouncement at the state level equivalent to
Judge Skelly Wright's ruling that there could be no more
than a five per cent variation between expenditure levels
of individual schools within a single school district.(7)
Second, and far more important, there is no agresment on
what ﬁo meagure; that is, inputs such as expendituvres,
services, tax rates, etc. or outputs such as achievement
test scores and continuation rates. Third, various
statistical techniques are available to monitor inequality
and each ressarcher seems to select that measure which is
most familiar to him.(8)

In spite of the l.mitations of the notion of
"permissible variance" we believe the concept has some
intuitive appsal to the Courta and to state legislatures
and have therefore used it in the Illinois studies,

Lacking a good'outﬁut measurement in Illinois we selected
three input measures that will probably be of interest to
the Courts, e.g., ekpenditure per pupil, property valuation

per pupil, and two types of tax rates. Upon reviewing the
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different types of statistics used to describe dispersion
in a set of data we find that the coelfficient of variation,
that 1s, the standard deviation divided by the mean and
multiplied by 100 is the most popular choice and according-
1y have used that descriptive statistic in this portion of
the study. In Illinois thres types of districts are
present; elementaries, high schools, and units (K-12).
Since it would mix applss and oranges to pool these differ-
2nt types, especially with regard to fiscal characteristics,
separate time series have been established for each district
.type. |

To frame a longitudinal hypotﬁesis we have drawn
upon both studies of school finance in metropolitan areas,
and upon a single national study which provided evidence
on fiscal variation within each of the fifty states. It
was over a decade ago that Jesse‘Burkhead established an
“hypothesis of "increasing fiscal homogeneity" on the basis
of4studies he had conducted in the Cleveland metropolitan
area.(9) Basically this hypothésis holds that with the
passage of time school districts will become more alike
with regard to expenditure levels, tax rates, property
valuations per pupil, and cher fiscal characteristics.
This hypothesis assumes that the loéational decisions of
-buSiness’ané industry, plus(thé movementé_of people in

selecting their places of residence will act, at least in



the long run, to level out fiscal differencss betwesen
school districts., Empirical support for this notion has
certainly been uneven, but it is not disproved at this
point in time.(10) Not an inconsiderable stumbling block
is an answer to the question of just what constitutes, "in
the long run"? Second, at the state level the most exten-
sive data on in»ut variation within individual states
comes frcm the national study by Harrison and McLoone.(11)
This study concluded that we probably are moving toward
greater exbenditure equality if the geographiec area
studied was that of the entire United States, and the same
trend ‘-held for a majority of states. On the Basis of
these prior studles of fiscal disparity, plus some random
speculation about the possible efilects of collective bar-
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decreasing fiscal inequality among school districts.

Our second hypothessis is drawn from literature and
Court decisions of more recent vintage. A number of recent
decisions havé highlighted an emerging principle of "fiscal
neutrality.”(12) 1In its most basic form this principle
holds that, "school district expenditure shall not be a
function of wealth other than the wealth of the state."
Unfortunately there hag been more legal and philosophical
discussion of this notion than mathematical and statistical

gpecifications of the construct. A descriptive statistic



used extensively in the field_of economics and known
variouslyAas the "Gini Coefficient, Gini Index, and Index
of Concentration," is probably as acceptable as any other
measurement technique, and may have some advantages over
other techniques currently in use among fiscal analysts.(13)
The Gini numbers are purely relative; that is, they have
meaning only when comparing different years or different
distributions of fﬁnds within a single year. In g=sneral,
as these numbers become smaller therse is more fiscal
neutrality in the state system, and as they become larger
there is less fiscal neutrality in the state system. A
graphig presentation of the data, tﬁe Lorenz curvs, can be
used in conjunction with the Gini coefficient and when this
is done the diagonal [}5 degree line represents complete
fiscal neutrality. This interpretation, however, depends
upon what variables are used on the vertical and horizontal
coordinatss -of that graph. Under certain situations, for
example whenAusing state aid as one of the variablss, the
larger the coefficient the greater the distribution of
funds to poorer districts. We have prepared an appendix to
this paper giving the mathematical derivation of the coeffi-
ciént, an illustration of the curves, and the computational
procedure»for those who are interested in suéh.details.

To frame a longitudinal hypothesis we have relied

upon Coons, Clune, and Sugarman.(1lly) The investigations



conducted by these authors have led them to believe that
the political compromises necessary to pass formula legis-
lation result in distributions that are deliberately
"flawed," that is,-distribufions that give more funds to
the wealthi-é'r\ istricts than the designers of the formulas
intended prior 'to the "horse trading" necessary in most
state legislatures. Similér conclusions are réached by
Grubb and Michelson.(1l5) We were unable to discover,
however, any empirical work which could cast light on
whether individual states were moving toward greater fisecal
neutrality or away from greater fiscal neutrality and hence
a further motivation for this_paper. Persuaded by the
forceful rhetoric of advocates Coons, Clune, and Sugarman
we declded that the inevitable conflict between the affluent
schools and the poor schools probably produces something of
a "status quo" as far as the sharing of total expenditures

is concerned. Accordingly, we established an hypothesis_gg
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improvement in fiscal neutrality with the passagze of

time.

Findings: Simple Disparity

The results of the simple disparity analysis are
presentsd in figures one through four. The downward 8loping
line in the graphs indicates that the value of the coeffi-

cient of variation has been falling and that school districts




in I1llinois are becoming more alike with the passage of
time. In figure one we zan see that this is true for
current operating expenditures per pupil especially for the
period 1965 throuzh 1@71. In an area that sorely needs
some good news we are pleased to indicate this fairly
optimistic finding. If expenditures are related to the
level of gocds and services provided, and il these expendi -
tures make at least some small difference in students!
achievement then there was probably greater equality of
educational opportunity at the end of the period in T1lli-
nois_than at the beginning of the period. Thess are, to
be sure, monumental ifs, and current research does not
reassure one that the assumptions are valid.(16) UNothing
here tells us why expsnditures are becoming more alike among
school districts, only that they are. Figures two and'three
tell us that the same phenomenon.has occurred relative to
tax effort. There is therefore less tax inequality at the
end of the period than at the beginning of the period.-
The<curreﬁt very strong demand fér-local property tax re-
lief in Illinois may well be more of a response to the
overall level of taxes than to the inequality of tax effort
among districts.

One causal element we can at least rule out at this
point. Both the phenomena of decreasing disparity in |

expenditures.and.decreahing_disparity in tax effort could




be taking place if school districts wers becoming more
alike with regard to wealth as measured by property valua-
tion per pupil. However, the data.of figure fbur'?uggest
that this is probably aotl an imﬁortant factor. Unit dis-
tricts were about &s unequal with regard to wealth at the
end of the time period as they were at the beginning of the
time period and elementzry districts were more unequal with
regard to wealth than they were at the beginning of the
time period. Only the high school districts 1llustrate a
reduction of variation in wealth. Parenthetically this
also tells us that if the zoal of the schocl district
reorganization in recent years ir Illinois has beén to re-
duce wealth disparities that reorgarizaticn has succeeded
cnly with regard to high school districts., Of course the
variance in property valuations among school diatricts is
alffected by complex locational decisions of individuals
and corporaticns and not sb]ely by school district réorga-
nization.

We find, therefore, that our first hypothesis~is
supported with regard to expenditures and tax effort but
not with regard to property véluation per pupil. At least,
the evidence on this last variable is mixed., This leads
us to speculate that the forces working to equalize
expenditures and tax effort may not be related tc those
forces affecting proprerty valuations per pupil. It is

entirely possible that some sort of "demonstration effect"

!
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enhanced now by more rapid means of communication is causing
school district expenditures to become more alike with the
passage of time. Speculaticn of this sort was advanced
some time ago Sy Benson.(17) It is also possible that
collective bargainiryg by teachers organizations plays an
important role in this increasing equality of expenditure
levels. tews concerning salary settlements travels very
Fast in Illinois and this may well have had an overall
leveling effect on expenditurss throughout the state. OF
course, we huve 110 way of testing such speculation within

the design of the investigation roported hera.

Findings: Iiscal Neutrality

figures five, six, snd seven illustrate thre date on
fiszal neutrality. Gini coefficients were computed for
boeth locally raised revenue and for the combination of state
- funds plus locally raised. Thus the difference between.the
upper and the lowsr lines on the graphs represent the
contribution state funds have made to fiscal neutrality ut
any given point in time. The lower the Gini value, the
greater the fiscal neutrality with absolute fiscal negtraiity
constituting the base of the vertical axis. In a rather
loose sense, the upper line represents what the fiscal
neutrality picture would have been like had there Leen no

state aid at all and expenditures had been a function
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entirel& of local wealth variations and local willingness
to spend. The values of the Gini éoefficients we hav
computed for Illinois tend to be slightly smaller th:..
those reported for fifteen other states by Grubb énd
Michelson.(18) For example, these researchers report a
Gini value of .0792 for Louisiana in 1969. Our comparable

Gini values for Illinois for the same year are: ,031L for

~units, .0513 for elementaries, and .0595 for high schools,

However, some differences in defining state or local funds,
or some computational differences, could well account for
differences of this magnitude and we would therefore be
hesitant to draw any conclusions from the smaller size of
the Illinois coefficients,

As was expected the greatest departure from abso-
lute fiscal neutrality occurred among the elementary dis-
tricts in Illinois. It happens that the 1969 data cited
above are an exception to this rule. Returning for a

moment to figure four one can easily see why this would

" probably be true; e.g., the local wealth variation is much

greater for elementary districts in Illinois than for unit
districts and high school districts. A decreasing fiscal
neutrality due to local wealth and/or local willingness to
spend variations can be documented for high school districts
and elementary districts but an increasing fiscal neutrality

caused by local wealth and/or willingness to spend
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variations can be observed for unit districts. That is,
the upper lines in figures five and six are positively
sloped while the upper line in figure seven is negatively
sloped., However, our interest in these upper lines i3 not
nearly as great as is our intefest in the bottom lines
which display the combined effects of both state and local
funds. Federal aid‘is not reflected in any of the data

‘reported here.

Pigure six shows a slight improvement in fiscal
neutrality for students iﬁ.elementary districts in Illinois
during the period under investigation; however, all of this
iﬁprovement was prior to 1968 and there has beeﬁ no improve-
ment since that date. Figures five and seven indicate
_virﬁually the same amount of fiscal neutrality for students
in unit districts and high school districts at the end of
the period as existed at the beginning of the period. We
thus believe that our second hypothesis has also been sﬁs-
tained. There has been no marked improvement in fiscal
neutrality, at least as we have opefationally defined this
concept, in Illinois during the years from 1965 to 1971.

It should be stressed that‘the data displayed in figures
five, six, and seven are intended to casf light upon the
combined effect of both state and local funds since the
formulation, "expenditure'shall.not be a function of

wealth, othér than the wealth of the state," is also focused
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upon this combined effect. However, the legisliature may
well be interested in the effect of the state funds alone,
particularly in the effect of the general purpose nmrants-
in-aid which, in most states, are deliberatel+ ... 1ad to
be "equalizing" in their effect.(19) The datu .. _.rayed
in figure eight casts some light uvon this subject.

As indicated in the appendix placing state aid on
the vertical axis rather than revenues from a given source
results in a diffefent interpretation of the Gini coeffi-
cient. ' In this particular case, the highe» the value of
the coefficient, the greater the proportion of funds being
directed to the poorer school districts., As can be
observed from figure eight the trands have not been the
same for all three categories of school districts in I1li-
nois. The students in the poorer high school districts
have been receiving a pgreater share of state aid with the
passage of time, Howevaf, the students in the poorer
elementary districts and the poorer unit districts have
suffered a rédﬁction in their share of state aid. 1In an
Qarlier version of this paper we concentrated solely upon
the poorest quartile of students with essentially the same
results, (20)

A very interesting phenomenon can be observed here
that prbbably applies to other states which have separate

elementary, secondary; and unit districts; i,e., the



1}
so-called "dual district" states. During the pesriod under
analysis in Illinois the foundation level was raised
faster than the qualifying rate, Most observers of the
"foundation" grant-in-aid systems would predict +' -t when
this phenomenon occurs the poorer stude. Lo cive a
smaller percentage of state aid since more wealthy dis-
tricts are becoming entitled to equalizﬁtion grants. That
has, indeed, happened in Illinois for studerts in unit
districts and in elesmentary distreicts. However, this very
same phenomenon has had exactly the opposite effect for
students in high school districts. Raising the foundation
level and holding the qualifying rate-cohstant or at least
not raising the rate very much has pléced funds into some
of the poorer secondary districts since these poorer
secondary districts are toward the upper halfl of the over-
all wealth distribution. This lafgely unintended conse-
quence is unfortunately typical of the complexities found
~in the so-called "dual district" states and makes rational

state fiscal planning very hazardous in these states.

Findings: Fiscal Effort

The Advisory Committees invested a good deal ofits
time exploring the concept of "equal expenditure for equal
effort.(21) A large number of formulae which allowed

districts to.receive funds in Proportion to their local tax
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effort were constructed and then simu. _ated by computer,
- It was therefore logical for the Com:..ttee to ask, "will
any of these effort formulae help poor districts?"
Longitudinal data of the type reported here can not really
answer this type of question very well, Tne adoption of g
completely new formula brings into belng forces that were
simply nbt there before. "Yhat is, the assumption under-
lying projections from a time series, i.e., that conditions
in the future will be similar to conditions iun the immedi-
ate past, is very suspect. Nevertheless, we thought it
useful to at least look at some effort data in longitudinal
oefspective. |

Our procedure was similar to that reported.in the
previous section. We ranksd the districts from low to high
in terms of pesr student property valuations and then
cumulated by enrollments toward the top, hreaking at each
quartile. Figures nins, ten, and eleven assemble tax rate
data by wealth quartiles for the period 1965 throuzh 1971.
Each quartile consists of the districts wbich.contain one -
fourth of the students ranked by wealth. The tax rates
indicated are weighted averages; that is, we took the
expenditures for all educational purposes in each quartile
and then divided by the total property valuation in that
quartile. . The line at the bottom indicates'the tax rate

difference betwsen the richest quartile and the poorest
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quartilé.

The first relationship we can obs@®ve from [jigures
nine, ten, and eleveh is thHat the districts wyhich contain
the wealthiest quartile of students has t!*® Jowest tax
'effort, and the poorest quartile has the Rlghest téx
effort. Iﬁ fact, with a few exceptions, Cg., prior to
1967 for unit districts, and in 1971 for plgh sChool dis-
tricts, this relationship of wealth to g% effort'has peen
similar every year since 1565. One could therefore con-
clude that the immediate or short-run efrect of adopting a
formula which was weighted heavily for loc2l district tax
effort would be to put more funds into the boorer districts.
We are, however, also interested in trends through time.
Here the results are not quite so reassueifg, iT ths goal
is greater equalization. For unit districts and for nigh
school districts the difference between.tn@ wealthiegt
quartile and the poorest quartile has begn fairly congtant
during the period under examination. HoweVer, With rggard
to elementary districts the difference betWeen the two
quartiles has narrowed with the passage of time, and one
can see by inspection of figure ten that thig was due to
increased effort by the wealthisr quartile since 1968
Figure eleven also revszls a strong upward thrust of effort
from the second wealthiest quartile of the high schooyl dis-

tricts. Thus there is a modest ihdication in the datg that
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the wealthier of the so-called "dual districts" in Illinois
have been exarting greater effort with the passage of time.

Critics of "effort" formulan, also called "incen-
tive" or "stimulation" or "district power" formulae, allege
that when a bonus ls placed into the formula to reward
local effort it will be the wealthier districts that will
responil to the stimula rather than the poorer districts.(22)
Tt is difficult to subject this notion te a dirvect test.
About all we aro prepared to do at this reint is to hazard
a guess that the initial or short-ranme effect of the
adoption of an effort formula would be to help poorer
districts but thet this gain in equalization might be
greatly weakened at some later point in time as the richer
districts begin to exert greater effort. Effort formulae
will probably become a popular mesans by which states seek
to meet court decisions. When challenged, a state will
allege that its formula does not make exXpenditures a
function of local wealth, buﬁ rather a function of willing-
ness to exert tax effort for education. The various effort
formulas can be slowly adjusted to the point where any twe
districts exerting the same tax effort can have almost the
same expenditure level. Technically they can be adjusted
so that any two districts have exactly the same expenditure
levels but this procedure is usually too costly to the

gtate. However, if willingnesgss to tax and wealth are highly
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correlated then an application of the Gini coefficient as
described in the previous section will still show a lack of

fiscal neutrality even if an effort formula has been

adopted Yy the 7o “slatnre. Lifort formulae are no

panacea; at best they may provide a convenient rnstlnp‘sta~
ticn on the way from where we ars now tawrard full stat:

funding.

Conclusions ﬂnq

Qualilicaty ons

The observed reduction in disparity among school
diztricts relative to 2xpenditure levels and tax rates is
é good omen as this state, along with cthers, awaits the
Courts! piaazure in 3:;P"~uav and similar cnses, Howevoir,:

vie can find 1ittle evidance to indicate that this reduction

in disparity in expenditure and tax rates was the intendad
‘result of cdeliberalte state fiscal policr. To the comtravy,

O

ERIC

Aruitoxt provided by Eic:

there is somz evidence that the student= in the poorer dis-

tricts of Illinois have fared wors2 in recent years rela-
ive to their share of state aid. It is 3lso clear that
Illinois was not much cleser to fiscal neutrality in 1971

. It 1s more apparent to us now than it

‘J“\

than it was in 196

wag when we started this investigation that the twoe con-

1}

" and "fiscal meutrality,” are

cepts, "permissible variance,

more dissimilar than they are similar. Variance in

expenditures could be decreazing bwt that variance couid

N
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still remain a function of local wealth and/or local -will-
inpness %o spend, If the Courts are really intent upon
eurablishing fiscal neutrality then it appears to us ﬁhat
the Gini coefficient would be a more appropriate criterion
than any meazurement of simple dispersion.

As usupl, there are unresolved measurement problems
in this area. of school finance research as in most othey
areas. For==xaaple, it is difficult to compare the resultsg
of an analys:s with the coefficient of variation with the
results of ar investigation with the Gini coefficient when
one method uses the district as the unit of analysis and
the other uses: the ggggggg.as‘thé unit of analysis, As
indicated in the appendix, the horizontal axis is the
cumulative AZ3: as ranked by wealth not the cumalative count
of districts. That 13, we are analyzing what proportion |
of expenditwses, or in a few cases what pfoportion of state
ald has been accorded to the poorest 10 per cent, 15 per
cent, 20 per ¢ent, etc. of students rather than the pooresy
10 per cent, 15 per cent, 20 per cent, etc, of districts,

A murch more sericﬁs qualification lies in the
specificatior of district wealth. The "poorest" students
are defined 1m this paper as poor in terms of the property
valuations pe: pupil of their district. One has only to
refllect upon the fact that in illinois the city of Chicago

is in the upper half of the per pupil property distribution
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to realize that most of the efforts to aid Chicago, for
example the incluéion in the general aid formula of a bonus
for large districts, would hgve the effect of decreasing
the measure@ent of fiscal neutrality as it has been defined
and used here. When income data is available for each
scnool district in Illinois a different specification of
wealth can be used and new Gini cpefficients Will then need
to be comruted uéing this different measurement of wealth.
Unfortunately, obtaining a reliable measure oflincome among
sqhool districts for one point in time hés been a very slow
process and it may be a very long, long time indeed before
we have a reliable time series of income data for each
school distriet in the state; if indeed we ever have guch
measurements.

In conclusion we wish to specifically disavow any
usage of these data to justify some philosophy of "benign
neglect” on the part of any branch of Illinois state
government. In the first place -we doubt very much that the
students in the poorer districts of this state will be
ﬁilling to wait for unassisted market forces to leveél out
expenditures and tax rates. Such a process might take
decades. Secondly, we believe that the goal of fiscal
neutrality is just as compelling if not more compelling
than the simple reduction of fiSéal disparities among

school districts. Regardless of the outcome of current



mn
=

litigation on this subject, it appears to us thét the
determination of service levels by the wealth of a loecal
district is not functional to the larper body politic and

we have said this in many ways, for many years,(23)
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Area B iz the arca under the curve aind if n is the number of

districts, and

i

X .

i cumulative proportion of ADA for the ith district .

¥Yj = cumulative proportion of $ for the ith district
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APPENDIX

A

COMPUTATION OF GINI COEFFICIENT

For measuring equalization, the districts are sorted in

ascending order of wealth which is defined as assessed valu-

ation per pupil in Average Daily Attendance.

The cumulative

proportions of total operating expenditures accounted for by

these districts are represented by the vertical axis. The
curve thus plotted
Yn _ 1.0
] o} . 2 A
R 2 E
o N , , X o
B oz Yi-l [-~-. . B
£ oLZ ! : 53] 0
& 0%, . x £ 0.0
) i-1 %1 *p 5 . 1.0
ADA ADA
(wealth =) (wealth )

would bé a straight line at 459 to both axes if the total oper-
ating expenditures were equal in all districts--poor as well as
wealthy. However, a sagging curve represents lesser expenditures
in poor districts and'suggésts some inequity. The measure of
this inequity as defined by gini coefficient G is given by the

formula:

_ Area A
G = “Area (a+B)

or after further simplification

0«5 -~ Area B

0°5

G =

1 - 2 Area B (1)



Since poor dlstflcts get more state aid than wealthy dis-.
tricts, the curve in this case will belabove the diagonal and
formula 3 would result in a negative value of G. To avoid con-
fusion we reverse the sign of G to make it positive. However,
Gini coefficient as applied to state aid must be interpreted
differently.v The higher the value. of G in this case, the bet-
ter it is for poor districts and the higher is the equalizatiocz.
On the other hand higher values of Giﬁi coefficients for total

expenditure and local revenue indicate lesser equalization.
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