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PREFACE

The economics profession has produced much theoreticel and empir-
ical research that might contribute to the improvement of the school
finance system in the United States. Economists, however, have not
always been able to communicate their ideas to other professionals
involved in this task.

This study, funded under a grant from the National Institute of
Education to The Rand Corporation, attempts to develop a‘common vocab-
ulary, describe a set of basic concepts, and explain the application
of the more useful tools of economic analysis to school finance prob-
lems. Armed with this knowledge, school finance policymakers and
activists will, it is hopced,.be able to work together with economists
to improve the system.

other Rand studies dealing with school finance issues include:

John Pincus (ed.), School Finance in Transition: The Courts
and Educational Reform, Ballinger Publishing Company,
Cambridge, Mass., 1974.

Rolla Edward Park and Stephen J. Carroll, The Search for
Equity in School Finance: Michigan School District Response
to a Guaranteed Tax Base, R-2393-NIE/HEW, March 1979.

Arthur J. Alexander, Inequality in Califormia Sehool Finance:

nimensions, Sources, Remedies, R-1440-FF, March 1975.

P. Michael Timpane (ed.), The Federal Interest in Financing
Sehooling, Ballinger Publishing Company, Cambridge, Mass.,
1978.




SUMMARY

The ultimate purpose of this study is to help to improve the school
finance system of the United States. An individual can do little, how-
ever, to phange this large and complex institution for the better. The
most one can hope for is to establish an intermediate objective that ap-
pears bo'h attainable and useful. The intermediate goal of this study,
then, is to facilitate communication between economists and other pro-
fessionals involved in school finance analysis and policymaking.

Economists have been thinking systematically for 200 years about
the issues that confront the school finance system today. In The Wealth
of Nations, the paradigm of modern political'economy, Adam Smith devoted
considerable attention to issues-of taxation and the role .f governments,
and an entire chapter to the quedtion of financing education.

This report is divided into three main parts. Part One presents
the basic theory of economics: the general model of production and ex-
change. It then isolates the several aspects of "this theory most rele-
vant to the analysis of school finance. Individual chapters cover the
theory of educational expenditures, the theory of taxation, and the
theory of school district governamce.

Part Two presents an econoumic analysis of school finance reform.
Not every topic discussed in Part One leads to some specific insight
in Part Two. Rather, the first part provides the conceptuai context
for economic analysis and prepares the reader to understand the spe-
cific analysis presented in Part Two, 'as well as future research on
school finance. Chapters in Part Two cover the objectives of school
finance reform, the constraints on reform, the responses of social
institutions to reform, and the economic literature on relevant
topics.

The text concludes with three appendixes on special topics and
technical issues, including cost-of-education indexes, the speciallprob;

lems of cities, and the measurement of equality,
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PAKT ONE

THE ROLE AND METHODS OF ECONOMIC ANALYSIS

Economists build models of the behavior of households, firms, and
governments. These three sets of actors exchange factors of production
and outpqts by means of a system of markets. Market exchanges generate
an allocation of goods among hougeholds.

Economic analysis includes fhree branches of activity. Predictive
economic theory generates statements about the qualitative relationships
among economic variables, such as prices and quantities. Econometrics
adds quantitative content to the reeglts of theory by applying statisti-
cal techniques to eco :iomic models. _Normative economic thebry develops
criteria for evaluating the performance of the economy by comparing
alternative allocations according to a social welfare function--a mathe-
matical statement representing an individual's or group's social values.

Analysis focusing on the market for a single commodity, called par-
tial equilibrium analysis, 1s most often represented by sets of supply
and demand curves. Information about both of these curves is summarized
in a single number, the elasticity. An inelastic demand curve, for ex-
ample, indicates_that the quantity purchased of some good is unrespon-
sive to the price of the good. An elastic supply curve indicates that
the quantity brought to market for sale is highly responsive to the
price of the good. ; ‘

General equilibrium models, which are quite complex, represent the
relationships among the markets for several commodities. The analysis
of general equilibrium theory with some very unrealistic assumptions--
including that there are no public goods--predicts that a free market
economy will make all c' nsumers as well off as they possibly can be. A
public good is such that one individual's consumption of it does not
diminish the ;mount of the good available for others to ccnsume. An ex-
ample 1s national defenée. If there are public goods, then a free mar-
ket economy will not generate the best possible economic outcomes, and ‘

some government intervention may be called for.
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THE NORMATIVE THEORY OF EDUCATIONAL EXPENDITURES
Public goods will not be allocated efficiently by the decentralized
decisionmaking of consumers and firms. Each household benefits by the

entire amount of the public good provided, regardless 6f how much of the
public good that particular household pays for. No household, there-
fore, has an incentive to pay for any of the public good, becausr it ex-
pects’ to benefit by the purchases of other households. ‘Because no house-
hold has an incentive to pay, none of the public good wifi\be purchased
--an inefficient outcome. Some centralized decisionmaker is called for.

Education generates public goods: Generalized literéc; contributes
to public safety. The shared norms inculcated by public schooling en-
hance social cohesion. Certain distributions of education services among
children may lead to more equal distributions of well-being among house=
holds. Education is also a private good to the extent that many of its
benefits are enjoyed only by the recipient,

Corresponding to these two aspects'of education as an economic good
(i.e. its public and private aspects) are two approaches to identifying
the optimal allocation of education among individuals. The social wel-
fare approach begins with an explicit set of social values and some
understanding of how education leads to economic outcomes. The optimal
allocation of education is the one that leads to the most valued set of
outcomes. The local choice approach views education as essentially a
private good. As such, education willvbest be allocated if each house-
hold consumes only the quantity of education it wants and can afford. A
If the institution of local school districts is ancepted as unalterably
given, the local choice approach suggests that the more choices indi-
vidual households have available to them, the more efficient the allo-
cation of education will be. This analysis argues for a system of many
small school districts, each offering different kinde and quantities
of education.

The two approaches may lead to very different allocations of edu-
cation among individuals. One of the central problems faced by sphool
finance analysts and policymakers is to devise ways of reconciling

these approaches.
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THE PREDICTIVE THEORY OF EDUCATIONAL EXPENDITURES

Economists most frequently use the median voter model to explain

and predict differences in expenditure per pupil among school districts.
Within the context of this model, school districts choose levels of ex-
penditure per pupil as if a single household made the decision. That
household ig the median voter, the household with income, taste, andqyy
demograpﬁic characteristics most typical of the district's population.
By identifying school district decision processes with the choices
of an individual household, this model allows us to apply the insights
of the theory of consumer behavior to the:analysis of differences in
spending per pupil among districts. Most important, the model high-
lights the role of prices in the decision process. The relevant price
in the context of school district decisions is the tax price, the dollar
amount an individual household must pay 1if expendithres per pupil in its
school district are to increase by one dollar. Central (state) govern-
ments control this price variable. Analysis of the effects of tax price

changes plays a major role in modeling the effects of school finance

/
reform.

THE THEORY OF TAXATION

Efficiency and equity are the two criteria for evaluating alterna-
tive taxes. The efficiency criterion dictates that we tax inelasti-
cally demanded goods at higher rates than we tax elastically demanded
goods. When we tax an elastically demanded good, much less of it is
purchased. Consumers lose the benefit of that consumption, and the gov-
ernment collects no revenue from the lost sales. Taxationm, to be effi~
cient, should minimize this double loss of consumer well-being and gov-

ernment revenue by taxing inelastically demanded gwods at relatively

higher rates.
The equity criterion is associated with two principles of fair tax-
ation: benefit and ability to pay. According to the benefit principle,
those who benefit most by the provision of some government service’shodld
pay the most in taxes to support that service. The ability-to-pay prin-
ciple says that those with greater ability to pay should bear nore of

the tax burden than those with less ability to pay.
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The incidence of a tax is the distribution of the burden of that
tax among economic actors. Incidence analysis identifies the household,
or type of household, whose well—beihg is reduced because the tax was
imposed. Economists have devised several methodologies for determining
which classes of households will bear the burden of a given tax. Gen-
eral aquilibrium incidence analysis shows how a tax will fall on broad
classes of households--labor, capital owners, or consumers--depending
_on elasticities of demand for taxed and untaxed goods and the ability
of firms to substitute differeat inputs.

_Partial equilibrium incidence analysis uses supply and demand
.graphs to show that the burden of taxation of a single good will fall
on cinsumers or producers of the good depending, not on who actually
pays the tax, but on the relative elasticities of supply and demand.

To the extent that demand is inelastic, the burden will fall on consum-
ers. To the extent that supply is inelastic, the burden will fall on
producers. The side of the market that is relatively more flexible in

{ts economic behavior will bear the smaller share of the burden. s

THE INCIDENCE OF THE PROPERTY TAX

The property tax is subject to twc separate analyses. The nation-

wide, uniform, average property tax rate is generally assumed to have the
effect of reducing the incomes of capital owmers. This conclusion is
qualified somewhat by the consideration that if the income capital own-
ers receive from their investmenté is reduced, they may save less of
their current income. A reduction in the quantity of available capital
may result either in increases in the prices of outputs, especially
those of firms that use large amounts of taxed capital inputs, or in
reductions in the wages paid to workers. The importance of this quali-
fication with respect to the long-run elasticity of the supply of capi-
tal is uncertain, and most economists appear to accept the conclusion
that the burden of the nationwide average property tax falls on capital
owners. If so, the tax is progressive, because capital owners, as a |
class, tend to be better off than those who have nothing to sell but

their labor services.




The incidence of the differential property tax, the part of the
tax that varies, falls on the least mobile economic actors. In the
short run, an increase in local taxes will affectlthose who pay the tax,
the capital owners, because they cannot move their capital quickly.
Over a longer period, capital can, in a sense, move from high-tax to
low-tax jurisdictions. Once this has happened, the burden of high local
taxes wiil fall on consumers and/or laborers. The least mobile will
bear the burden for the longest period.. Eventually all economic actors
will have resporided, leaving only the perfectly immobile landowners to
bear the ultimate burden. The distribution of burdens will depend on |

how fast these adjustments take place. Over the long run, however, a
substantial proportion of the burden is likely to fall on landowmers,
and the differential property tax too is considered progressive.

The overall conclusion that the property tax is essentially pro-
gressive must, however, be modified somewhat in light of Bruce Hamilton's
analysis., To the ext%pt that exclusive zoning is a major factor in de-
termining the residential patterns of different income classes, part of

the burden of the property tax may be borne by low-income households.

MODELS OF SCHOOL DISTRICT MANAGEMENT

Economic mndels of school district internal decisionmaking are not

as well devcleoped as other aspects of school finance analysis. Theoret-

ical models, which are largely normative, suggest that an efficient

school district manager will choose combinations of inputs to purchase
by comparing the prices of those inputs with their productivity. The
productﬂvity of any given input is considered within the context of its
role as one of a combination of inputs. Productivity is also rather

' broadly defined to account for the relationship Setween any one input

) and all of the outputs the district may produce. Factors such as un-

certainty about productivity relationships may also be incorporated in-

‘ to the model.

Empirical models of managerial behavior have been ad hoc, produc-
ing estimates of the proportions of new money that will be devoted to

various budgetary categories.

10




FRAMEWORK FOR ANALYSIS

We use the framework of constrained maximization to evaluate al-

ternative school finance policies. An optimization problem consists
of three elements: ‘objectives, policy instruments, and constraints.
The solution consists of a description of which instrument or combina-
tion of instruments can most effectively achieve a set of objectives,
given the constraints. The constrained maximization framework for the

general school\finance problem is summarized in the figure below.
! ’ .

'

Instruments ' Social Welfare
Grants ! Objectives
Regulations e f Household
o Behavioral well-being \
Responsss of e Exomndit
Institutions xpenditure
Constraints | ______ equality
Economic
Social School district
Political viability

Fig. - - Constrained maximization framework for school finance reform

The objectives of school finance reform are household well-being,
expenditure equality, and school district integrity. The relative im-
portance of these three social welfare values is a subjective judgment.
The instruments consist of a large number of possible grant formulas
and regulations in an equally large number of combinations. The con-
straints represent the social, political, and economic restrictions on
school finance policy.

To connect instruments and objectives, we need to make an informed
guess as to which households, if any, will benefit from the application
of a given set of policies. Which, if any, will suffer? Which policies

ERIC 11
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will enhance expenditure equality and at what cost in terms of other
social values? Which policies will best preserve the fiscal integrity
gf school districts and at what cost? These questions may.be answered
by applying some model of the behavioral responses of/school finance
institutions--school districts and families--to the opportunities of-
fered or removed by these policy instruments.

\ A _COMPLETE RESPONSE MODEL

A complete response model accounts for the objectives and choices
of and constraints on eight sets of actors whose behavior wili deter-
mine the outcome of any school finance reform: éonsumer houéeholds,
housing firms, other firms, schpol districts, local and staté govern-
ments,.the federal government, and educators.

Analysis of this model tékea_two forms. First we describe an ini-
tial prereform equilibrium and investigate how the actors' choices and
the allocations of the equation influence each other. Zxpenditure deci-
sions of school districts depend on the preferences of their residents,
on the number of firms that choose to locate there, and on the actions
of local educators and 6f other governments. An important interaction
is noted between housing and land markets and school finance variables.
Households will choose which community to live in partly on the basis
of school tax rates and expenditures per pupil. Where expenditures are
high and where the taxes are low, the price of housing is expected to be
higher, everything else being held equal.“

After analyzing the initial equilibrium, we focus on the effects of
reform. These will vary, affecting the choices of all actors in the
model. Indeed, expenditures and tax rates in school districts wili
change, as will the locational decisions of households and firms, the
values of housing and land across communities, and the behavior of gov-
ernments and educators. Furthermore, a complete response model must be
a gen.ral equilibrium model because several markets (e.g., housing and
edqcation) are closely related and because the outcomes in any single

school district depend on what has happened in all other school districts.
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A REVIEW OF EXISTING RESPONSE STUDIES

Relatively few  f the relationships among relevant variables that

might irfluence the outcome of school finance reform have been inten-

sively investigated. We know most about the effect of differences in

tax prices on district expenditure decisions and the effect of differ-
ences in.taxes and expenditures on property values. '

Whether. or not state aid formulas can relatively easily reduce ex-
penditure disparities among schoolidistricts depends on whether school
district expenditure decisions are relatively sensitive or insensitive
(elastic or inelastic with respect) to tax price. The econometric prob-\
lems involved in estimating the tax price elasticity of demand are com-
plex and difficult. Nevertheless, several economists have estimated
this elasticity to range from -.41 to -1.00. Another rec~nt and excel-
lent study, however, estimated this crucial elasticity at only -0.02. |

Studies of capitalization have fairly consistently found that in
large metropolitan areas school finance variables do in fact influence
property values. Professor Robert Inman was able to combine these find-
ings into a simulation model that predicts the outcomes of d variety of
reform proposals. Inmén evaluated these outcomes according to three so-
cial welfare functions and then ranked the policies under each set of
social values.

Two areas of investigation should be given high priority in future
economic research on school finance. Firs%, we must try to resolve the
differences among the various estimates of the tax price elasticity of
expenditures per pupil. Second, we must know how sensitive results
such as Inman's are to the assumptions about behavioral responses and

gocial values.
APPENDIXES

COST-OF-EDUCATION INDEXES

The prices of educational inputs may vary among school districts.

If so, then states that want to redistribute educational services and
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not just raw dollars among school districts will have to adjust their
aid formulas to reflect the price differentials. Both supply and de-
mand factors influence tne prices of educational inputs, but the argu-
ment for adjusting aid formulas really applies only to differences in
prices attributable to supply-side factors.

The empirical problem involved in devising a cost-of-education
index (of an index .f prices of educational inputs) is to identify the
influence of supply-side factors on the prices faced by school district.
managers. The difficulty of this empirical undertaking arises, first,
from the difficulty of distinguishing factors affecting supply from
those influencing demand. Arbitrary distinctions between these two
classes of factors have led to essentially arbitrary indexes. Second,
it is difficult to measure the quality of teachers. It is important to
do so, however, because we want to compare the prices of essentially
identical inputs. However, the qualities that make a good teacher are
imperfgctly related to the observable characteristics of teachers. For
these reasons, no completely satisfactory methodology for computing
cost-of-education indexes has yet been devised.

All of this ic not to say that cost-of-education indexes ought not
to be adopted as aid formyla elements. The caveats tell us only that
the state of the cost-ind {-axg has not reached the point where a simple,
definitive methodology can blindly adopted by all polMcymakers.

X
\.

URBAN SCHOOL FINANCE

Many of the problems discussed in this study are mork severe in
central city than in other types of school districts. Large citlies may,
however, } ave an additional problem, diagnosed as municipal overburden.
According to the municipal overburden hypothesis, because they gener-
ally spend more per capita and tax themselves at higher rates to support
nonschool public services than do other jurisdictions, large cities have
less to spend on education. Because cities may be more severely con-
strained in their ability to raise school revenues, the argument con-
tinues, special consideration of urban districts ought to be built into

any state's school aid formula.

14




This argument has been examined and found wanting, because the ob-
served data--higher than avérage spending per capita and nonschool tax
rates—--are open to several, sometimes contradictory, interpretations.
The coﬁclusion that high nonschool spending limits school spending is
only one of many that may be drawn from the data.

An glternative way of looking at the urban school finance problem
is to focus on fiscal stress and fiscal crises. If a city that has
been spending more than it can maintain over a long period faces a cri-
sis and is forced to reduce total spending, the city's schools will
suffer along with other local public services. Although it is diffi-
cult to predict which cities are likely to experience crisis, we know '
that a slow tax-base growth rate and a high tax rate characterize cities

with a high crisis potential.

MEASURING EQUALITY
The inequality exhibited by a distributionm, e.g., of expenditures

per pupil among school Jistricts, has several aspects. Which aspect or
aspects one considers most worthy of alleviation by public policy is a \
matter of personal value judgment. Measures are available for cvalua:ing :
several aspects of equality, but no single measure includes all aspect.s.
Depending on which measure one chooses, either of two distributions may
be repo.ted as the more equal. Therefore, in any analysis of equality,
several measures should be computed and reported, along with explicit
descriptions of which aspect of equality each measure highlights.

The reduction of inequality is only one objective of reform and
may be considered of minor importance by many reformers. No evaluation
of alternative school finance systems should be confined to reporting

measures of equality.
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INTRODUCTION

IS

The ultimate purpose of this study is to help to impfove the school
finance system of the United States. An individual can do little, how-
ever, to change this large and complex institution for the better. The
most one can hope for is to establish an intermediate objective that ap-
pears both attainable and useful. The intermediate goal of the study,
then, is to facilitate communication between economists and other pro-

fessionals involved in séhool finance analysis and policyﬁaking.

THE NEED FOR BETTER COMMUNICATION
Economists have been thinking systematically for 200 years about

the issues that confront the school finance system today. In The Wealth
of Nations, the paradigm of modern political economy, Adam Smith devoted
considerable attention to issues of taxation and the role of governments,
and an entire chapter .o the question of the best way to finance
education.

Neither Smith nor anyone else has been able to design a "best pos-
sible" school finance system. We are all very much in the dark as to
how elementary and secondary schools should be financed. Nevertheless,
economics has much to offer to the common search for insights. The more
economists and professionals of other disciplines work together, the
better their common understanding will be.

A common effort requires communication in two directions. Econo-
mists, who tend to theorize about ideal worlds, can benefit from the
discipline of close association with policymakers and other analysts de-
manding attention to current policy issues and feasible alternatives.

A school finance analyst or policymaker who understands both the value
and limitations of economic analysis will be better able to provide
economists with the restraints they need. In the other direction, econ-
omists can provide useful advice, mostly cautionary, to others inVOlved'

in school finance issues. Economists have developed a facility for de-

tecting the blind alleys of policymaking and for assessing the unintended

consequences of public policies.
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Scheool finance analysts and policymakers have not always taken ad-
vantage of the contributions that economists could make in this field.
Several states have in recent years undertaken major reforms of their
school finance systems. These reforms have absorbed a grzat deal of tax
money and legislative energy. In most cases, expenditure disparities
have not been significantly reduced; nor has the burden of taxation
necess&riiy been shifted from the poor to the rich (Carroll, 1979).

At the same time, a number of economists have\been trying to figure
out ways in which states could redistribute educatioﬁql,resources and
tax burdens. The results of the most recent of these gnalyses indicate
that well-intentioned legislatures had, indeed, adopted ?glatively in-
effectual approaches. The policies they chose could not have led to the
results they desired, although other policies might have. If legisla-
tive staff or other analysts involved in the process had been familiar
with the relevant economic literature before they acted, better policy
might have been made.

If policymakers have better access to economic ahalysis, they will,
it is hoped, make fewer mistakes in pelicy, and the search for improved
school finance systems will be faster and less expensive.

It has been somewhat difficult for economists and other profes-
sionals to comnunicate. The results of much economic analysis are pre-
sented in scholarly journals and expressed in mathematical terms and
jargon that are not always comprehensible to those not trained in eco-
nomics. Part of the failure to communicate is the fault of the econo-
mists who have not bothered to translate their findings into a common
languige. However, the many r§sults of economic research refer to sub-
tle and difficult concepts. If|the economist must explain each finding
from its conceptual beginning, both he and his audience are likely to
lose patience with the process before the import of the research is
conveyed. |

The immediate objectives of this study, therefore, are to make it
easier for economists and other professioﬁals to work together to 1mpro§e
school finance in the United States. One way to do this is to develop
a common vocabulary, describe a set of basic concepts, and explain the

more useful technical tools of economic analysis as applied to school
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finance. In a sense, therefcre, this is an economic primer. More im-
portant, perhaps, it identiflies the things that economic analysis can
do well and the things that it cannot do well, so that the reader will
be better able to interpret and judge other work reported in the lit-
erature on these topics. Economic analysis can provide insights into
how inst{tutiona work; it cannot solve social problems. The working
relationship will be better if policymakers and analysts know what and

what not to expect from economists.

THE AUDIENCE AND THE LEVEL OF DIFFICULTY OF THE STUDY

This study is aimed at a specific audience, namely, individuals who
spend a significant part of their work time at least thinking about
school finance issues. It is written in particular for legislators on
education committees, staffs of such committees, school finance acti-
vists and lawyers, researchers in both the economic and education fields,
graduate students in a variety of disciplines who are studying related
issues, and in general, anyone who is frequently involved or interested
in the analysis of school finance.

The study presents material at a fairly high level of sophistica-
tion and goes as far as it can using mathematics no higher than inter-
mediate algebra. Because new and difficult concepts are presented
briefly, some parts of the text may require considerable concentration.
This choice of a level\of sophistication may be justified on the grounds
that although most specific research findings in the economics of school
finance are subject to much more facile explanations than are presented
here, a more casual approach would not meet the study's objectives.

Each economic analysis of a specific question is based on a common,
unified, general theory of behavior. The fuly,import of any research
finding does not become clear until it is understood in the context of
this general theory. Since the objective of the study is to enhance
communication, and not merely explain individual research projects,
author and reader together must work through the theory and only then

go on to discuss schoul [inance.
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THRE CONTENTS OF THE STUDY

The study is divided iﬁto ﬁhree main parts. Part One presents the
basic theory of economics: the general model of production and exchange.
It then isolates the several aspects of this theory that are most rele-
vant to the analysis of school finance. Individual chapters cover the
theories of educational expenditures, taxation, and school district
governaﬂce. 7

Part Two presents an economic analysis of school finance reform.
The reader should not expect every topic discussed in Part One to lead
to some specific insight ih Part Two. Rather, the first part provides
the conéeptual context for economic analysis and prepares the reader to
"understand future research 6n school finance, as well as the specific
analysis presented in Part Two. ‘Chapters in Pért Two cover the objec~-
tives of school finance reform, the constraints on reform, the responses
of social institutions to reform, and tha economic 1iterature on rele-
vant topics.

The text concludes with three appendixes on special topics and
technical issues, including cost-of-education indexes, the special prob-

lems of cities, and the measurement of inequality.
[



Part One

THE ECONOMIC THEORY OF PUBLIC SCHOOL FINANCE

I. THE ROLE AND METHODS OF ECONOMIC ANALYSIS

Lawyers, policy analysts, educators, sociologists, political sci-
entists, and economists all contribute to current discussions of pub-
1ic school finance in the United States. The economist's role in fhe
development of better finance mechanisms is a natural one because mdch
of the discussion involves such economic variables as wealth, income,
taxes, and public expenditures. This chapter discuéses the essential
contribution that economists can make and describes the methods they

use.

FUNDAMENTAL CONCEPTS OF ECONOMIC ANALYSIS

Model Building

Economists build simplified models to help them organize their
thinking about human behavior and the economy. They are inturested
specifically in how scarce goods and services are produced and distrif—
uted among individuals and households. A simplified\model of the most
important relationships under investigation eaables them to understand
aspects of an otherwise incomprehensibly complex social system. Such a
model consists of explicit, highly general assumptions about the be-
havior of the economic actors--firms, households, governments, etc.--
involved. .

Some economic assumptions used in models are patently unrealistic.
Such assumptions are made, however, tolslmplify an initial analysis of
a complex phenomenon. Once the simpie case is worked out, the simpli-
fying assumption is replaced by a more complex model. This strategy is.
used at several points in this study. For example, we assume initially
that a dollar buys the same amount of educational services in all school

districts. We know that this is not true, but we can gain useful
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insights by assuming at first that it is true and later in the study
analyzing the effects of different costs of education among school
districts,

Other model assumptions are fundamental and are retained. Econo-
mists assume that people are ratiomal and that they try to live as hap-
pily as possible by using what they have as efficiently as possible.
Although such assumptions may also seem unrealistic, they enable econo-
mists to understand and predict economic outcomes. Fconomists can
understand more and predict better if they make these assumptions than
if they do not make them.

Once assumptions have been made, the economist analyzes the model.
Conclusions based on the assumptions show how economic outcomes--the
observed prices and quantities of goods and services and their distri-
bution among hodseholds--depend on specific empirical facts. For ex- i
ample, one widely used model of the behavior of local governments indi-
cates that expenditures per pupil in }ocal schools depend on, among many
other things, the distribution of income of the community's residents.

>

Predictive Theory, Econometrics, and Normative Theory

Model building and analysis--or predictive economic theory--is one
of three major lines of economic inquiry. Predictive theory generates
qualitative predictions of the relationships among economic variables.
One such qualitacive prediction might be that the more unequal the
disiribution of income in a community, the lower the expenditures per
pupil in local schools will be. But theory alone cannot go beyond these
qualitative predictions.

To determine the exact quantitative relationship between, say, the
inequality of the income distribution and per pupil expenditures, econo-
mists must rely on a second line of inquiry, econometrics. Econometri-
cians develop and apply statistical techniques to test the hypotheses
of predictive economic theory. Econometric models, that is, economic
.nodels translated into statistical form, add quantitative content to

the qualitative predictions generated by theory.



Criteria for evaluating economic outcomes--known as wel fare eco-
nomies or normative economic theory--constitute the third line of in-
quiry. Here the objective is to show how such statements as 'We should
spend more on the education of poor children than of rich children"
derive from specific theoretical assumptions, empirical facts, and
value judgments. Weltaré economists have also developed a number of
highly general evaluation criteria based on certain widely, but not uni-~

versally, accepted value judgments.

The Application of Economic Analysis to Public School Finance

Each of the major lines of economic analysis discussed above can
be useful to policymakers and analysts involved in the complgx issues
of public school finance in the United States.

Anyone attempting to analyze as complex a social institution as
public school finance must have some iImplicit simplified model of that
system in mind. A single human mind could not possibly comprehend all
of the facts and possibilities constituting the actual school finance
system. To organize one's thiaking about such a system, some simpli-
fying assumptions must be made. Usually these assumptions are implicit,
but they nonetheless influence the conclusions that are drawn about how
the system operates. For example, when one speaks of school districts
"responding" to changes in state or federal regulations, one must neces-
sarily be assuming something about how the individual. actions of all of
the people who constitute the school district are resolved in a single,
final response. Different sets of assumptions about the choices of
individual actors and the ways in which these might combine will gen-
erate different predictions of how the district will respond.

Economists, like othér social scientists, are trained not only to
make assumptions and build their own models, but also to expose and
scrutinize the assumptions in other people's models. Economic theorists
can be useful in the development of public school finance policy by ex-
posing the fundamental premises of the policy and showing how the assump-

tions determine the conclusions.
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Welfare economists have a particular role to play. In fact, the
entire involvement of economists in school finance analysis can be seen
as an exercise in appiied welfare economics. Any evaluative statement
about school finance systems or outcomes depends on behavioral assump-
tions, assumptions about specific empirical facts and value judgments.
Later we shall see, for example, what assumptions and judgments under-
lie the étatement that the current school finance system is inequitable
because identical tax rates raise different per pupil expenditures in
different school districts.

Econometricians play a role in predicting the likely range of out-
comes of a variety of proposed changes in current school finance prac-
tice. Of course, no econometric model generates perfectly accurate pre-
dictions, but econometric statistical techniques lead to more precise
predictions than do ad hoc approaches.

Finally, economists' skills can be applied to some of the techni-
cal problems involved in school finance. The development of cost-of-
education indexes or inequality measures may be straightforward appli-

cations of one aspect or another of economic theory.

THE BASIC MODEL OF PRODUCTION AND EXCHANGE

An economisF confronting a specific problem creates his own model.

However, all models developed by economists are based on a general under-
lying theory of production and exchange. The elements of this theory
and their interactions are illustrated in Fig. 1.

Households, Firms, and Governments

The fundamental model describes the characteristics and behaviors
of three groups of actors: households, firms, and governments. All
are discussed in this chapter; later chapters treat the role of govern-
ments in greater detail.

Economists assume that each household or individual owns a given
quantity of each factor of production. A factor of production may be
an area of land, a machine, a quantity of raw materials, or an individ-

ual's ability to perform labor. The initial distribution of these
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Fig. 1 — Model of production and exchange

factors of production among households is assumed to be given, although
as the economic system operates through time the distribution of factors
of production among the households may change.

Each household or individual is also characterized by a given set
of tastes or preferences for certain combinations of consumer goods .
Finally, households are assumed to behave so as to maximize their util-
ity, i.e. their well-being or happiness. They do this by selling or
renting out their factors of production and using the income from these
sales to purchase consumer goods. Typically, a household sells labor
time, receives wage income, and buys consumer goods. Or the household
may rent ite capital--machines, land, and so on--to producers and use
the capital income to buy consumer goods.

Consumer goods are produced by ‘he second set of economic actors, .
the firms. The firms producing each product are assumed to be charac-
terized by a given production technology, defined as all of the possible

ways of producing any given quantity of the product. Firms behave so as
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to maximize profits. They buy some combination of factors of pfoductiuu
to use as inputs and sell some quantity of output. They choose the in-
put combination that minimizes the cost of producing the output, and
sell just the amount of output to produce the greitest profit.

Three additional sets of basic ~ssumptions complete the model.

First, economists assume that substitution is possible in produc-
tion and’consumption: that equal quantities of output can be produced
with different combinations of iuy'+: ind that equal levels of well-
beirg (utility) can be achieved with different combinations of consumer
goods. For example, it may be assumed that 500 bushels of corn can be
produced with either one acre of land and one person-year of labor or
ith one-half acre of land and five person-years of labor, other factors
of procuction held constant. Or, it may be assumed that a household can
be equally happy with either a television tape machine or a tvo-week
trip to Europe, other household consumption held constant.

Economists also assume the existence of institutions of exchange,
or markete, where factors of production are exchanged for consumer in-
cohe and where the outputs of firms are exchanged for revenue. These
market institutions are assumed to work in such a way that the quanticy
of each good Q;ought to the market for sale, the supply, just equals the
quantity that buyers want to buy, the demand.

The price mechanism insures that the supply will equal the demand.
1f, at some price per unit, the quantity demanded of a good exceeds the
quantity supplied, the price rises. Producers of the good are then in-
duced to produce more of it; consumers, deciding to substitute some
other good for the now more expensive one, demand less.

Finally, econcmists assume that only the relative prices of goods
matter to consumers or producers. If all prices were suddenly to
double, including the prices of factors of production, it is assumed
that the consumption decisions uvf households and the production deci-

sions of firms would remain unchanged.

*

This assumption allows economists to separate issues related to
consumption and production decisions from the highly complex theory of
inflation. A great deal of economic analysis deals with the effects

\
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Allocations of Goods

The process of exchange resulis in the allocation of goods among
consumers and households. An allocation represents a list for each con-
sumer or firm in an economy of the'quantities of each factor of produc-
tion or consumer good used by that firm or consumer. Figure 2 shows
the form of a simple allocation. Goqu (commodities), the outputs of
firms ana the factors of production, are listed across the top. Firms
and households are listed vertically. This matrix filled in with a set
of numbers would represent an allocation of goods and services. The
operation of the market system generates both prices for each of the
commodities and the allocation of quantities of goods. Either outcome
--prices or allocations--may be the object of economic investigation.

Welfare economists have established two basic criteria for evalu-
ating alloeations: efficiency and equity. One allocation is said to
be better than another if it is more efficient, more equitable, or both.
Allocation A is more efficient than allocation B if both are technically
feasible and at least one person is subjectively better off under A than
urder B, while no one is worse off under B.\\

The efficiency of an allocation is an objective criterion; the
equity, a subjective one. If one could know how well-off each household
was under each of two allocations, everyone would agree on whether one
allocation was (objectively) more efficient than the other. People
might reasonably disagree, however, about which of two allocations was
the fairer, or the more equitable. An individual confronted with alter-
native allocations would rank them according to his own (subjective)
preferences. This ranking would reflect the individual's values.

If tionse subjective social values display certain general charac-

&
teristics, welfare theoreticians are able to represent them in a

of inflation on the behavior of firms and households. Certainly, if in-
flation affects some prices more than others, people's choices will
change. For example, if the price of labor rises more slowly than the
prices of consumer goods, the effect is to decreasz consumer income.
Inflation and policies intended to reduce inflation affect schools,
along with all other institutions. School revenues may increase more or
less rapidly than the prices of the inputs that schools use. However,
these effects are subtle and difficult to analyze. This study therefore
ignores these effects in presenting a broad pinture of how school fi-
nance institutions work.
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Fig. 2—-Allocation of goods

mathematical form, called a social welfare function. There may be as
many different social welfare functions, or value systems, as there are
individuals in society. Among all technically feasible allocations
(i.e. allocations of goods that can be produced given existing tech~-
nology and available factors of production), one allocation will be
ranked highest by any given individual. This allocation maximizes so-
cial welfare. Again, the allocation that maximizes social welfare from
the point of view of one individual may differ from that of any other
individual.

Analysis of the Model

The analysis of the basic mcdel of production and exchange--the
subject of much of the literature on economic theory--indicates that in.

this system each element of the outcome depends on all other elements

of the outcome.
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The prices of consumer goods depend on the prices of factors of
production in two ways. The incomes of consumers are defermined by the
payments they receive when they sell their factors of production. Con-
sumer income influences the demand for different commodities and, there-
fore, helps determine the prices of those commodities. At the same
time, since factors of production are purchased by firms and used to |
produce consumer goods, the prices of the factors determine the cost of
production. Cost,'in turn, influences the supply and, therefore, the
marﬂet price of the good.
Furthermoré, when consumer goods are closely related, the price of
one influences the prices of the others. Coffee and tea proviQe a typi- \
cal example of a close relationship. When the price of coffee-fises, i
many consumers drink_tea instead. The increased demand for tea may then
be expected to result in higher tea prices. For other goods, the rela-
tionship may be extremely tenuous. The price of socks, for example,

has little bearing on the price of chewing gum.

PARTIAL EQUILIBRIUM ANALYSIS: SUPPLY AND DEMAND CURVES

The distinction between closely related goods and unrelated goods

is reflected in the distinction between pértial and general equilibrium
models. Partial equilibrium models focus on the market for a singlé
good and on how changes in either éhe supply of or demand for the good
influence its own price. Since no single market is perfectly isolated
from all other markets, partial equilibrium analysis, which assumes away
interrelationships among goods, is always somewhat wrong. However, if a
commodity is in fact relatively isolated and if expenditures on that
commodity consume a fairly small proportion of the typical family budget,
the inaccuracies of partial equilibrium analysis may not matter. Par-
tial equilibrium analysis has the advantage of being easier to do and
generating much more clear-cut conclusions than the more complex general
equilibrium analysis.

 The manipulation of supply and demand curves in partial equilibrium
analysis is an integral part of economic discourse. Figure 3 illustrates

a typical supply and demand case. The demand curve slopes downward,
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Fig. 3 — Typical supply and demand curves

reflecting the fact that, typically, when the price of a good goes up,
the quantity that consumers will buy decreases. At price Pl’ consumers
will buy Q3, but at P2 they will buy only Q2. The upward slope of the
supply curve illustrates the tendencies of firms to offer more for sale
when the price goes up. At Pl’ firms will offer only Qi, but at P2,
they will offer QA' '

Price does not always determine either the supply of or demand for
a given commodity. No matter how high the price goes, the supply'bf
land within three miles of the Chicago Loop is fixed. For other com-
modities, however, even a small price change will radically alter the
quantity supplied or demanded. If a commodity, such as a two-week va-

cation on one of several identical Caribbean islands, has a perfect

substitute, a small increase in the price will cause demand to vanish.

The responsiveness of demand or supply to price is called the

elagticity of demand or supply. If demand (supply) does not respond to
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price, the demand (supply) is said to be inelastic. Figure 4 illus-
trates a price~inelastic demand curve. Demand or supply that responds
to price changes is said to be elastic. Figure 5, depicting a highly
elastic supply curve, indicates that if the price were to rise above P*
by even the smallest amount, the supply of the good would expand by a
huge quantity. If the price were to drop slightly below P*, none would
be supplied.

Elasticities also have an algebraic representation. The elastic~-
ity of demand (or supply) is represented as a percentage change in
quantity demanded (supplied) when the price changes by 1 percent. De-
mand elasticities are usually negative numbers, because when price in-
creases, the quantity purchased goes down. A demand elasticity of -0.2,
for example, indicates that the quantity demanded will decrease by 0.2
percent when the price increases by 1 percent. Supply elasticities are
usually positive, since the quantity supplied increases when prices
increase.

Demand and supply curves are drawn under the assumption that every-

thing in the economy except the price and quantity of the single good

Price Price
Supply
/ p* Supply
Demand Demand
Quantity Quantity
Fig. 4 — Inelastic demand curve Fig. 5 — Elastic supply curve
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under consideration remain constant. A change other than in the price
or the quantity of the good will induce a gshift in the position of
either the supply curve or the demand curve or both. Suppose, for ex-
ample, that the overall income of consumers increases (that is, they
now [receive a ﬁigher price for the factors of production they have to
sell), while all other prices in the economy remain the same. For the
typical good, this increase will cause a rightward shift in the demand
curve. The shift reflects the fact that, at a given price, consumers
will now demand a larger quantity of the good than they did when their
incomes were lower. Likewise, if the price of important input: in the
production of the commodity increases, firms will supply a smaller
amount of the good at any given price than they did when input prices
were lower. This decrease in the quantity supplied at any given price
is represented by a leftward shift of the supply curve. These shifts
are depicted in Fig. 6.

Other aspects of supply and demaﬂd curves are discussed irn greater

detail at various points in later chapters.

Price

Supply

/ Demand

Quantity

Fig. 6 — Rightward shift in demand curve as result of
increased income: leftward shift in supply curve
as result of increased production cost
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GENERAL EQUILIBRIUM ANALYSI1S
Models of the allocation of goods which are not isolated from other

comnodities, or which consume a large proportion of the typical family
income, cannot safely rely on partial equilibrium analysis. Because
they must take'into account the interrelationships among all of the
closely related commodities, analysis of such markets requires a general
equilibrium approach,

Consider automobiles. People buy automobiles largely, although not
entirely, to provide transportation. How much the number of cars de-
manded can be expected to change when the price of an average car goes
up depends on whether alternative modes of transportation may become }
available. If alternative transportation is inelastically supplied,
that is, if the cost of providing alternative transportation is high,
then even large increases in the price of automobiles might induce only
small changes in the number demanded. In other words, the elasticity
of supply of alternative transportation influences the elasticity of
demand for automobiles. An analysis of the market for automobiles must
take this relationship into consideration.

The purchase of automobiles consumes a significant proportion of
many households' total income. If automobile prices go up and if fami-
lies are unable to substitute cheaper transportation, they will have to
forgo other forms of consumption. The shift in demand patterns will
influence other markets, some of them only peripherally related to auto-
mobile markets. An analysis of the effects of an increase in automobile
prices must also account for these effects on other markets.

When dealing with closely related goods or with goods that consume
large portions of the typical family's budget, the economic methodology
of choice 1s general equilibrium analysis. Unfortunately, the economics
profession has produced relatively few examples of applied general equi-~
librium anaiysis. The problem ligs in the complexity of the models.
When more than two markets must be taken into account, the number of
factors which must be considered so complicates the resulting models aa.
to make it possible to draw unambiguous or relatively satisfying con-

clusions. Some two-sector general equilibrium models have generated
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interesting qualitative conclusions. These models treat the relation-
ship between supplies of and demands for two related commodities. We
will refer to some of these models in the discussion of the property
tax. Researchers have recently had some success in computer simulations
of multimarket general equilibfium modelé. However, general equilibrium
analysis of problems in applied economics remains more the ideal than
the typical practice. General equilibrium considerations usually take
the form of caveats regarding partial equilibrium analysis of specific
economic problems.

The basic theory of general equilibrium nevertheless influences
the approach of most economists to the identification and analysis of
economic problems. Beéause some knowledge of this theory will enable
the noneconomist to better understand the economist's contribution to
the discussion of public school finance, we will consider it here in
some detail.

General equilibrium theory begins by adding several assumptions to
the basic model of production and exchange. At more advanéed stages of
analysis some of these assumptions are dropped to make the.model more
realistic. General equilibrium theorists assume, first, that there are
markets for everything. For example, they assume that there would be a
market for clean air. Second, they assume that consumers' tastes and
firms' production technologies satisfy certain technical conditions.
They assume further that individual firms and consumers are small and
that the total market for any good is large. That is, each firm pro-
duces and each consumer buys or sells only a small proportion of the
total quantity of each commodity or factor of production traded. This
assumption guarantees perfect competition by eliminating individual
control over the price of any commodity: No economic actor has any con-
trol over the total quantity of a good supplied or demanded at any given
price.

Finally, and most important for purposes of school finance analy-
sis, economists assume that there are no public goods. In the case of -
private goods, each person's consumption diminishes the total quantity

of that good available for other people's consumption. My consumption
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. 5
of a loaf of bread means that there is that much less bread available

for othe;s to consume. This is not the case with public goods. Typi-
cal exaﬁples of public goods are national defense and the Grand Canyon.
The protection I receive from our national defense establishment does
not reduce the total quantity of proteqtion available to everyone else,
nor does my enjoyment of the canyon reduce the amount of canyon left
for everyone else to enjoy. In fact, however, certain aspects of edu-
cation involve public goods. At this stage of the analysis, economists
have assumed away these aspects of nhe problem..

General equilibrium theorists have proved that, if these assump-
tions kold, the allocation of goods and services generatied by free ex-
change will be efficient. It would be impossible to rearrange the al-
location generated by markets wiuhout making at least one consumer worse
off. Furthermore, if these assumptions hold, the social welfare evalu-
ation of the resulting allocatipn depends entirely on the initial dis-
tribution of factors of production (wealth) among the households. If,
from some individual's subjective point of view, the initial distribu-
tion of wealth was "right," tgen again from that individual's point of
view, the resulting allocatién will maximize social welfare. All that
would have to be done to generate the best possible allo~ation would
be to redistribute the factors of production initially, and then simply
let free exchange operate. The outcome would then be both efficient
and equitable.

Of course, the assumptions leading to these conclusions do not, in
fact, hold. There are not markets for everything. From an economist's
point of view, the pollution problem in the United States reflects the
absence of specific markets for a clean environment. The existence of
monopolies in some sectors of the economy belie the assumption of per-
fect competition. Nor are all goods private. Economic theory indicates
that when assumptions do not hold, the allocation generated By the free
operation of exchange markets may not be efficient and soncial welfare,

from anyone's point of view, ma not be maximized.

\
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THE ECONOMIC ACTIVITY OF GOVERNMENTS

Govérnments play a role in three phases of the economy--allocation,
redistribution, and stabilization--which would not function efficiently
and equitably without the intervention of a centralized decisionmaker.

The inability of free markets to generate an efficient allocation

.when there are incomplete markets, monopolies, or public goods calls

for government intervention. Governments correct market failures by
directly allocating nonmarketed goods--for example, by deciding how much
clean air there should be and requiring its provision, or by creating
artificial incentives that induce firms and households to supply that
quantity of clean air. Governments directly produce certain other goods,
for example, national parks and public education. Governments are in-
volved also in regulating the behavior of monopolies or potential
monopolies. ’

Because decentralized wmarket activities cannot be both efficient
and equitable unless the initial distribution of factors or production
has been equitable, governments try to insure the equitable distribution
of wealth by taxing some people and distributing income or goods to
others. The Social Security system and the public housing program both
redistribute. Public education is also a redistributive precgram to the
extent that the taxes that poor people pay seldom cover the cost of edu-
cating their children.

Finally, governments seek to stabilize the economy. Large; complex
economies are subject to severe fluctuations in aggregate economic activ-
ity. The federal government attempts to dampen these fluctuations, or
at least to minimize the social disruptions that accompany booms and
recessions. |

To achieve an allocation that is both efficient and equitable, gov-
ernments must first attempt to find out exactly what consumers want, for
example, the right amount of clean air or national defense from each
individual's point of view. Since the preferred level of clean air or
national defense is likely to differ from individgal to individual, gov;

ernments must find a way to reconcile divers: preferences. In other

words, governments must establish rules that will combine and reconcile
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many different individual social welfare functions. Official social
welfare functions, i.e. some aggregatio& of individual values, inform
the government's allocative and redistributive policies. Governments
must, in addition, collect tax revenues for allocation (to buy the
right amounts of clean air, national defense, and so on) and for redis-
tribution (to support the needy). The choice of the best tax system
also involves the process of ascertaining, combining, and reconciling
individual preferences.

One branch of economic theory, public finance, dealing with the
taxing and spending behavior of governments, seeks to discover which
kinds of government behavior are better or worse thar others. The next
several chapters apply some of the findings of public finance theory to
the issues involved in public school finance.

SUMMARY

Economists build models of the behavior of households, firms, and
govermments. These three sets of actors exchange factors of production
and outputs by means of a system of markets. Market exchanges allocate
goods among households.

Economic analysis includes three major.activities. Predictive
economic theory generates statements about the qualitative relationships
among economic variables, such as prices and quantities. FEeonometrics
adds quantitative content to the results of theory by applying statisti-
cal techniques to economic models. Normative ecoromic theory develops

criteria for evaluating the performance of the economy, comparing alter-

native allocations according to a social welfare function--a mathematical

statement representing an individual's or group's social values.
Analysis focusing on the market for a single commodity--partial
equilibriwn analysis--is usually represented by sets of supply and de-
mand curves. Information about these two curves can be summarized in a
single number called the eiasticity. An inelastic demand curve reflects
the unresponsiveness of the quantity of some good purchased to the pricé

of the good. An elastic supply, to give another example, indicates the
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responsiveness of the quantity of a good brought to market for sale to
the price of the good.

General equilibrium models represent the relationships among the
markets for several éommodities. Such models are necessarily so complex
as to preclude the use of general equilibrium analysis in most applica-
tions. The analysis of general equilibrium theory predicts that, under
a set of very unrealistic assumptions, a free market economy will make
all consumers as well off as they possibly can be. One of the assump-
tions behind this conclusion is that there are no public goods.

A publie good is such that one individual's consumption of it does
not diminish the amount of that gnod available for otherg to consume. -
An example is national defense. If there are public goods, then a free
markey. economy will not generate the best possible economic outcomes,

and some govecnment intervention may be called for.
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II. THE NORMATIVE THEORY OF EDUCATIONAL EXPENDITURES

is chapter reviews the theory of education as an economic good
and two approaches to identifying the optional allocation of education
among in@ividuals.

The economic thecry of general equilibrium tells us that, given
complete markets, perfect competition, and no public goods, free pro-
duction and exchange generaté efficient economic outcomes. The cheory
holds further that 1if these outcomes are not the most desirable from a
social welfare point of view, it is only because the ynderlying distri-
bution of factors of production is undesirable. \

Economists of education doubt that a completely free educational
market, with each household buying just the amount of education it wants
and can afford, will generate an efficient and equitable allocation of

education. This doubt stems from their evaluation of education as a

public good.

EDUCATION AS A PUBLIC GOOD

Economists of education have identified at least three ways in
which education generates a public good.

First, the general level of public education benefits each individ-
ual in society. Each driver, for example, is likely to be safer when
all other drivers are able to read traffic signs. Each resident of a
community is likely to be healthier if all other residents understand
the basic principles of sanitation. And each citizen is likely to en-
joy more responsible government services if all other citizens are able
to evaluate the claims and promises of political candidates and vote
intelligently. |

Second, education is one mechanism through which the shared norms
and common experiences that contribute to social cohesion and stability
are inculcated. Thus, education may be said to generate the public ‘
good of gocial cohesion and stability.

Thifd. education may help to redistribute economic outcomes, name-

ly, income and well-being. One way to reduce income inequality is to
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give some people more education than they would choose, or be able, to
purchase in a perfectly free market.* By improving the individual's
work skills, education enables him to ~arn a better living and thus may
also improve the quality of his life.

Each person consumes, in some sense, the average level of educa-
tion of the community or nation. Furthermore, the benefit that one in-
dividual derives from the general level of education does not diminish
the benefit that anyone else derives from generalized literacy, factual
knowlaedge, political acumen, social stability, or equality of economic
outcomes. The general level of educational attainment in society is,
_inerefore, a public good, and as such, it will not be proyided in the

right amount by an entirely free market economy.

TFE PPOBLEM OF PUBLIC GOODS IN A FREE MARKET

The explanation of why a free market cannot provide the right quan-

tity of a public good will take the‘forr of an allegory.

Consider several households living on a cul-de-sac in an area
where snowfall is heavy. At the beginning of each winter, each house-
hold will want to make sure that some arrangement is made to have the
cul-de-sa. plowed whenever the snowfall is heavy. Each household will
benefit from whatever plowing is done, but may differ with the others

on when to plow. One resident may want the cul-de-sac plowed whenever

two inches or more of snow falls. His neighbor whv has purchased -
four-wheel-drive vehicle will want cousiderably less plowing.

Suppose that the houscholds d. 1ot collaborate and that no resi-
dent takes the others' expected behay lor into account in deciding how
much plowing to arrange for. Eac' “ousehold will contract for a certain
amount of plowing. Some wili co' "» :t for plowing whenever a little
snow fa'ls. Others will contract for plowing only when the snowfall is
heavy. The result will be that when a heavy snow falls, several plows

will arrive to clear the cul-de-sac.  Clearly this is inefficient.

*Anoth«r vay to equalize income and well-being 1s to give money to
some peop'e Many object to giving money, however, because doles de-
crease the ‘pient's self-respect and reduce his incentives to engage
in productli.. ..ctivities,
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Consider another possibility. Suppose that the residents still do
not col)aborate, 'but tha€ each takes the others' expected behavior into
account. Each reasons. "The others are likely to arrange for plowing
and therefore I don't have to bother to make my owL separate contract."
If everyone thinks this way, no one will contract for smow plowing and
the cul-de-sac will never be Plowed. This too is an inefficient outcome.

The solution would seem to be for the residentsa to get together be-
fore the winter and decid how much snow plowing to contract for and how
to divide the cost. This does not always solve the problem, however.
Consider what might happen at the meeting to decide when to plow. Those
who want the least plowing will be unwilling to contribute to the cost

" of having only two or three inches of snow cleared from the cul-de-sac.
They will want to divide the cost according to che amount of plowing
each houéehold wants, reasoning ths.t those who want more frequent plow-
ing should pay more. But, since each resident knows that his cost share
will depend on how much plowing he asks for, he will have an incentive
to ask for a little less plowing than he actually wants. He reasons:
"Asking for less than I want will have very little effect on how much
plowing is actually done, but it will reduce my share of the cost.' Be-

cause each household has this incentive to ask for a little less plow-

ing than he actually wants, the decision arrived at at the residents’
meeting will likely call for an inefficiently small amount of plowing.

This allegory illustrates two generally accepted assertions regard-
ing the allocation of public goods: First, decentralized decisionmaking
about public goods--that is, markét allocations--~will result in either
too much or too little of the public good being provided. Second, even
with centralized allocation of the good, it is difficult to determine
how much of the good to provide.

Relating this allegory to the government's role in economic alloca-
tion, we may conclude that the complexity of a market economy, with its
hundreds of thousands of commodities and millions of firms and house-
holds, makes government intervention an extremely difficult undertakiné.
Furthermore, once the government decides to intervene in the market al-
location of a particular good or service, the difficulty of ascertaining

the right level of provision suggests that the government will probably




err in its allocation. At the same time, people may be worse off with~-
out government intervention. From the point of view of economic theory,
a strbng case must be made for intervention in the allocation of such

a good as education before the delicate procedures of defining the right

role for government are undertaken.

FACTORS COMPLICATING GOVERNMENT INTERVENTION
IN THE ALLOCATION OF EDUCATION

The government's role in the allocation of education is complicated

by the nature of cducation as a private as well as a public good. As

noted above, such outcomes as general literacy, shared norms, and wealth
redistribution make education a typical public good. At the same time,
education is a private good to the extent that the attention that each
individual receives in a classroom diminishes the amount of attention
that the teacher can give to others. It is a private good also to the
extent that a portion of the benefits of the schooling that ecch person
receives is enjoyed by the individual himself and does not generate any
public good. Specifically, by improving the individual's work skills,
education enables him to earn a better living and may also improve the
quality of his life. ‘

The government's role is further complicated by the fact that the
case for its intervention in education markets is a matter of judgment
and individual preferences for education vary tremendously.

At one extreme, some people, given their social values, mav find
the arguments for intervention completely convincing, may believe that
providing every citizen with a four-year college education at public ex-~
pense will generate highly valuable social benefits, and may therefore
support a high level of government involvement in the allocation of edu-
cational services. At the other end of the spectrum of opinion, some
may place a low valuation on the public goods generated by widespread
education, accept the distribution of income as it 1is, and therzfore
reject any govermment involvement in the education sector.

Others may accept the case for governmént intervention as a source
of efficiency, but argue that the public benefits of widespread edu-

cation are exhausted at fairly low average levels of schooling. They

13




might, for example, value the benefiis of widespread literacy and there-
fore favor govermment .involvement in elementary education, but argue
that all of the benefits of higher education accrue to the individual
who receives it.; Still cchers may value public elementary and secondary
education on efficiency grounds, but view government involvement in
higher e@ucatién as valuable only as a redistribﬁtive device.

Our sgéiety has decided that widespread elementary and secondary
education/is a sufficiently important public good to justify some gov-
ernmental action to allocate it. The problem then becomes one of de-

termining exactly how much education each individual should receive.

DETERMINING THE OPTIMAL DISTRIBUTION OF EDUCATION

Economists have investigated two general approaches to determining

the optimal allocation of education: the soctal welfare approach and
the /ocal choice approach. Of course, neither approach can define ex-
actly the optimal distribution of education. But both, through the
analysis of economic models, suggest the kinds of empirical, theoreti-
cal, énd value judgments that must be made in the process of determin-
ing the optimum.

The two approaches differ in the way they view the nature of edu-
cation as a commodity. The social welfare approach .ocuses on educa-
tion as a public good and analyzes the way in which a centralized gov-
ernment would allocate schooling. The local choice approach views edu-
cation essentially as a private good, but recognizes the fact that in
the United states this particular private good happens to be allocated
by public institutions, namely, local school districts.

The So-ial Welfare Approach

The social welfare approach begins with a hypothetical social
welfare function--a mathematical statement representing certain spe-
cific social values. Under this approaéh we ask how much education
each individual should receive regardless of how much he or she wodﬁf' |
chnose to receive. A simple example (Arrow, 1971) illustrates the

approach.

44




28

Suppose that the social ;elfare function values only (1) aggregate
economic well-being (i.e. the total quantity of goods and services pro-
duced) and (2) equality of well-being among the population. Different
social welfare functions may place different relative values on aggre-
gate well-being and its distribution. The distribution of noneduca-
tional factors of production among the population is assumed to be
given. People sell their laber and receive income. The laborer's pro-
ductivity determines his wage. More highly skilled, and therefore more
productive, workers receive higher wages. Their income is therefore
higher and it is assumed that the& will therefore be happier. Educa-
tion increases people's skills and therefore the income that they
receive.

The analysis of this model suggests two considerations that must
be taken into account before we can identify the optimal quantity of
education that each person ought to receive: How much any given amount
of education increases any given individual 8 productivity and how much
we value equalfty of economic outcomes.

A given quahtity of education may increase the productivity of in-
dividuals with high innate ability to earn income more than it would
increase the productivity of people of low ability. That is, the total
output of goods and services may increase more if a person of high
ability receives an additional year of schooling, or schooling of a
higher quality, than if a person of low ability receives the same addi-
tional schooling. Of course, the opposite may be true: Schooling may
increase the productivity of low-ability perople more than it increascs
the productivity of high-ability people.

Suppcse that maximizing the total value of goods\and services pro-
duced were the only objective, the sole criterion for allocating edu-
cational services would be the degree to which increments of schooling

The term ability, used here in a special, highly simplified sense,
refers only to the ability to earn income, i.e. the ability to be highly
productive on a job. Furthermore, the term assumes that only one kind
of productive ability exists. This assumption is obviously an oversim-
plification, because the ability to repair a car, for ~xample, differs
from the ability to play the piano. The results would be essentially
the same even if the model were built around a variety of abilities.
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improved each individual's productivity.* Given the assumed social
welfare function, if high-ability people benefited more in terms of
eventual productivity than low-ability people, the distribution of
educational services would be elitist. If equal increments of educa-
tion benefited everyone equally, regardless of innate ability, the
distribuqion would be egalitarian. If low-ability people benefited
more, the distribution would be compensatory.

Maximiziﬁg the gross value of economic outputs is not, however,
the only social welfare objective of the allocation of educational re-
sources: The equity of the allocation is also an important goal and

ﬁ?he second consideration that influences the optimal allocation. This
criterion is usually identified with the value of a fairly equal dis-
tribution of incomes by assuming that well-being and income are closely
and positively related. If we provide educational services to people
whose innate ability to earn income is high, we will be increasing the
eventual incomes of people who would have received relatively high
wages in any event. Hence, the resulting distribution of income will
be more unequal than it would have been had we not allocated educa-
tional services in this way. If, on the other hand, we assign rela-
tively greater educational resources to low-ability people, the allo-
cation of education will tend to equalize the income distribution.

The.édentification of the optimal allocation of educational
services among individuals in this model thus resolves itself into

two questions:

1. Does schooling tend to increase the productivity of high-
ability people more or less than that of low-ability people?

2. How much do we value any degree of equalization of income
distribution?

" .f maximizing output were the only objective of allocating educa-
tion, the government would have little reason to intervene. If wages
were pald in proportion to productivity, each individual would bave an
incentive to buy just the amount of education that would maximize his
contribution to aggregate productivity. The only reason for government
involvement, given the sole objective of maximizing the value of out-
put, would be that individuals were not paid in proportion to their
productivity.
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Although this simple analysis does not completely define the opti-
mal allocation of educational resources, it suggests several important
observations about what such an allocation might look like. First, the
optimal allocation will probably assign different levels of resources
to different pupils. The pattern of productivity increases produced
by schooling and the social value of redistribution are unlikely fo
dictate éxactly equal .xpenditures. In the most likely outcomes, the
level of educational services will either increase slightly as the in-
dividual's ability to earn income increases or decrease slightly with
ability. : S

Second,' the allocation of educational resources that maximize so-
cial welfare clearly ignores the individual's age, sex, race, and resi-
denchuszll that matters in this allocation is how productive the indi-
vidual ig likely to be, given any level of schooling, and how much we
value improvements in the well-being of the individual. Of course, a
social welfare function that values redistribution from cne age group
to another, from men to women, from whitcs to blacks, or from people
living in one part of the country to people living in another part of
the country can be defined. However, when the social welfare function
ignores age, séx, race, and residence, the allocation of resources will
also ignore them.

Finally, this model of social welfare maximization identifies the
possibilities for conflict between output maximization and equity., If
the allocation of schonling that maximizes output also tends to equal-
ize the distribution of'income--that is, if, in terms of productivity,
low-ability people benefit more than high-ability people from the edu-
cation they receive--there is no conflict. The confliét arises 1if
society values redistribution, but also finds that people with higher
ability benefit more from education. In this case, whether educational
Allocations increase or decrease with native ability will depend on
the answers to the two questions asked above.

This model can be constructed and analyzed to account for sources
of income inequality, such as differences in ability, racial discrim-

ination, differences in preferences for leisure, and even luck. 1In
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general, the al'ocation of education will follow the structure of the
social welfare function and the assumptions that are made about the
sources of inequality.

The social welfare approach might have descriptive validity in a
country where educational financing was completely centralized. Stu-
dents would be assigned to specifir educational programs according to
native ability or other factors that generate inequality. The distri-
bution of serviceé would be either elitist or compensatory, depending
on the relationship' between education and productivity and on the value .
of redistribution. Some governmental social welfare function, say,
that of the minister of education, would determine the optimal
allocation.

The social welfare approach does not necqssarily require the cen-
tral government to produce the education that people receive. A system
of subsidies or vouchers could be used to induce individuals to pur-
chase education from private providers. Likewise, a system of intra-
governmental grants and regulations could induce school districts to

provide the optimal allocation.

The Local Cht ce Approach

The " ..ed States does not allocate educational resources accord-
ing to a sucial welfare function. Rather, a complex set of institu-
tions, through mutual interaction, generate an allocation of education-
al resources among individuals. The institutions include state gov-
ernments, the federal Department of Education, local school districts,
private schools and associations, and other interested professional and
lay groups. Local education authorities (LEAs) allocate available
resources among the students who live within their jurisdiction and
choose to attend the public schools. 7The aggregate resources available
to the LEAs are determined in large part by the willingness of school
district residents to tax themselves to support education. Other rev-
enues come in the form of intergovernmental grants from state or federai

agencies.




32

The local choice approach to the allocation of educational re-
sources takes this institutional arrangement as given. The simplest
local choice models assume that different school districts may spend
different average amounts per pupil and allocate available resources
among pupils according to different decision rules. The models assume
also that households differ only in the subjective values they place.
on education: that some families desire high levels of educational
services for their children and that others are satisfied with less.
In other words, the simplest local choice models ignore other differ-

ences among households--such as income. As the models become more com-

plex, they"drop these unrealistic assumptions and analyze how such
differences affectlthe allocation of education.

This combination of assumptions--that all pupils in a school dis-
trict must share the same aggregate revenues and that families differ
only in the amount and ﬁuality of education they want--generates a
fundamental efficiency problem. People with different subjective valu-
ations of education must under these assumptions consume similar quan-
tities. A simple model illustrates the inefficiency inherent in such
a situation.

Suppose that there are equal numbers of two types of people: type
H people, who are willing to pay for a high level of educational ser-
vices, and type ! people, who are unwilling to pay as much for school-
ing as type H. Suppose further that both types of people must live in
a single school district, one that collects identical amounts of tax
revenue from each household and spends an equal amount on each child in
the district. Finally, assume that a central autﬁbrity seeking to
please local residents decides the level of taxes and services provided
in the district.

Since the population is equally divided among the two types, the
level of services might lie exactly halfway between the quantity de-
sired by type H people and that wanted by type L. Clearly this dis-
tribution is inefficient. Type H people are receiving less education
than they want and are willing to pay for, and type L people are paying
for more than they want. If the dis rict could be divided into two




parts, segregating type Ls and type Hs and providing two different lev-
els of educational services at uo.different tax rates, everyone would
be better off and no one would be\yorse off.

This solution of the efficien

problem involved in the local

choice model suggests the widely discussed theory of local choice pro-

posed by Charles Tiebout (1956). Tiebout argues that if the number of
communities 1s large, the inefficiency associated with local choice

will be reduced. According to Tiebout, ' here are as many communi-
ties as there are types of people, every 7111 be able to consume the
quantity of local public services that he wants and is willing to pay
for.

For the Tiebout model of local public choice to work, however, each
household must be able to choose among a large number of school dis-
tricts, each offering a different level of services. In fact, few
households have access to as wide a variety of options as Tiebout sug-
gests. People living in small metropolitan areas may have only one or
two school districts from which to choose. Even in large metropolitan
areas, work-place locations, economic constraints, racial discrimina-
tion, zoning laws, and other factors may confine the choices reasonably
available to the typical household to a small number of school districts.
It is uncertain, therefore, that the Tiebout mechaniesm actually results
in an efficient allocation of educational services.

The local choice model, like the social welfare approach, does sug-
gest some general characteristics of an efficient allocation of educa-
tional services. First, to the extent that households differ in their
taste for education, the efficient allocation will be characterized by
different quantities of education received by different pupils. Changes
in school finance institutions which increase the choices available to
the typical household are therefore likely to increase the overall ef-
ficiency of the allocation.

Second, as the analysis of the Tiebout model illustrates, allo-
cative efficiency may be reduced when educational choices and residen- '
tial locat .on choices depend on each other. Because of the way school

financ:' institutions operate in the United States, to consume a give
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quantity of public education, a household must live in a certain com-
munity.* sducational prefe£ences therefore influence residential
choices, and conversely, the choice of residence ‘determines the amount
of education that will be available. Most households wind up choos-
ing neither the quantity of educational services nor the residential
location fhey would have chosen were the two decisions not tied to-
gether, ‘The result is a loss of efficiency. People might be better
off 1f some way could be found for them to be able to consume just

the quantity of education and just the residential location they want

and can afford.

Reconciling the Two Approaches

The social welfare and local choice approaéhes provide two differ-
ent ways of thinking about the optimal allocation of edugational ser-
vices among students. The social welfare app;oach-distfibutes ser-
vices among students in accordance with a social welfare function. The
education each child receives is determined jointly by the values in-
herent in the social welfare function the relationship between native
ability and the productivity returns io educational investment, and
the child's individual abilities. The local choice approach takes the
institution of school districts as given. The education a child re-
celves is determined by the services provided in the district in which
the child lives. Residential deci{sions, in turn, are determined in .
part by the household's taste for education, but also by work-place lo-
cation, househonf income, racial discrimination, zoning laws, and many
other factors. |

These two approaches will, in general, result in very different
allocations of educational services among children. Households are un-
likely to arrange themselves in school districts in such a way that

expenditures on each child will maximize anyone's social welfare func-

tion. On the other hand, a local choice model, in which all local

*

The choice of private schooling would remove some restrictions on
the choice of residence, but private schooling involves essentially pay-
ing for education twice, once as tuition and once as local taxes.

01
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educational services are paid for with local revenues, will not guaran-
tee that the public benefits associafed with education, literacy,
shared norms, redistribution, and so on will be produced in the right
quantities.

Legislatures and school finance analysts in the United States have
suggested a number of ways to recdncile these two approaches. Higher
levels of government can regulate the behavior of local school dis-
tricts, dictating certain levels of services and the distribution of
those services among pupils withis the district. Intergovernmental
grant mechanisms can supplement local resources. Expenditure limita-
tions can heip insure that the distribution of expenditures among
children does not deviate far from the social welfare ideal. Part Two
of this study investigates the operation of these policy instruments
in much greater detail. ,

Even with this array of mechanisms, however, reconciling the two

approaches to the allocation of sducational resources may still be im-

. possible. The fum'-mental problem remains. The local choice approach

is driven by th. cub Cifve preferences of households. The social wel-
fare approach is diiven by some objective understanding of the economic
impact of education on aggregate productivity and aggregate distribu-
tional equity. As long as sdme individual choice is allowed, the allo-
cation of education is unlikely to maximize social welfare. This ten-
sion is inherent in our federal system. The history of school finance
in the 20th century reveals a series of attempts to reconcile social
norms and local choice. No school finance system can entirely elimi-
nate the conflict; but a system based on a better understanding of how
the two approaches work is 1ikely to come closer to reconciling these
approaches than a system that is not. In Chapter III, we turn to a
closer aialysis of how local choice mechanisms generate the observed

allocati'n of educational services.

SUMMARY | ,
Publ.c goods will not be allocated efficiently by the decentral-

ized decisionmaking of consumers and firms. Each household benefits
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by the entire amount of the public good provided, regardlcss of how
much of the public good that particular household pays for, No house-
hold, therefore, has an incentive to pay for any of the(public good,
because it expects to benefit.by the purchases of other households
Because no household has an incentive to pay, none of the public good
-will be putchased-;an inefficient outcome. Some centralized decision-
maker is Ealled for,

Education generstes public goods. Public safety is enbanced by \\L
generalized literacy. The shared norms inculcated by publi<;f:;;;11ng
are a requisite of social cohesion. Certain distributions oft educa-
tion services among children can lead to more equal distributions of
well-geing among households.

Education is also a private good to the extent that many of the
benefits of education are enjoyed only by the individual who receives
the schooling.

\\Corresponding to these two aspects of education as an economic
good (i.e. its public and private aspects) are two approaches to identi-
fying'the optimal allocation of education among individuals. The goeial
welfare' approach begins with an explicit set of social values and some
understanding of how education leads to economic outc:mes. The optimal
allocation of education is the one that leads to the most valued set
of outcomes. The local choice approach views education as essentially
a private good. As such, education will best be allocated if each
household consumes only the quantity of education it wants and can
afford. If the institution of local school districts is accepted as
unilaterally given, the local choice approach suggests that the more
choices individual households have available to them, the more effi-
cient the allocation of education will be. This analysis argues for a
system of many small school districts, each offering different kinds
and quantities of education. ‘

The two approaches may lead to very different allocations of edu-
cation among individuals. One of the central problems faced by school
finance analyats and policymakers is to devise ways of reconciling

these approaches.
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K\\,,~N IfI. THE PREDICTIVE THEORY OF EDUCATIONAL EXPENDITURES

This chapter rcviews the economic theory of educational expendi-
tures. It first identifies the institutional and behavioral factors
that generate differences in spending per pupil among school -districts
in the United States and develops hypotheses about whether each factor
ifcreases or decreases spending per pupil. ‘It then illustrates the
application of econometric techniques to add quantitative content to
the qualitativé effects identified. “

Qualitative and quantitative analysis of school district expendi-
tures caﬁ be used to influence education policy. If we know which fac-
tors affect school district spending and to what extent, we can then
call on policymakers to manipulate the factors under their control to
change the pattern. The process of discovering the determinants of
school district spending also provides information about how much dif-

ferent types of households value educational services. Knowing this,

we can estimate the degree to which households will subjectively bene-

fit or suffer from any given change in school finance\patterns.
Partial equilibrium analysis is the basic methodology. We want
to estimate demand and supply curves for educational services and to
find out how these curves change when we alter the institutional con-
text in which expenditure decisions are made. To apply the tools of
supply and demand analysis to the problem of educational spending, we
will have to develop concepts of the quantity of educational services
and the price of a unit of educational services, as well as a model
of how school districts make choices. Armed with these concepts, with
the data available on school district characteristics and spending,
and with the techniques of economic analysis, we will be able to show
how the factors that we identify determine the expenditure outcomes.
The type of analytical results that we seek are illustrated in
Fig. 7, which represents the configuration of supply and demand in
two school districts. In this case, we want to know why the supply

and demand curves for the two districts are in different positions and
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Fig. 7 — Supply of and demand for education

in two school districts

SELECTING A MODEL OF SCHOOL DISTRICT BEHAVIOR

it.

Economic Models

dividual consumer and firm behavior.

what changes in policy variables might bring the service levels of the

two districts closer together or drive them furthe: apart.

The first task in analyzing school district behavior is to modei

Economists have developed and analyzed sophisticated models of in-

A school district resembles a

consumer in the sense that it decides how much education to purchase;
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but it is not an individual to the extent ttat the decisions of local
educational authorities result from the complex interaction of many
individual tehaviors within the context of certain rules of process.

A school district is also somewhat like a'firm in that it produces and
supplies educational services; but unlike a firm, 1t does not seek to
maximize'profits. Hence, the models of consumer and firm behavior do

*
not apply to school districts.

Organizational Behavior Models

Economists and specialists in related social sciences have also
developed and analyzed several models of local government behavior.
Viewing the administrative offices of a school district as a relatively
autonomous organization, analysts can apply some of the findings of the
sociological theory of bureaucracies (Gittell, Hollander, Vincent, 1970).
Models of bureaucratic behavior describe the ways in which organizations
respond to their environments. The characteristics of the school dis-
trict--its population, its economic base, its location, and so on--con-
stitute the environment in which its administrative bureaucracy oper-
ates. Although these modcls offer interesting insights into the essen-
tially conservative nature of school district administrations, they
fail to predict precise expenditure levels and are therefore of limited

usefulness here.

Political Coalition Models

Some analytical work has been done on models of political roali-
tion formation. School districts make decisions by political processes
that seek to reconcile the different values held by the participants in
the decisionmaking process. These participants include different
classes of voters (rich and poor, with and without children, etc.),
school district administrators, the school board, and school district

employees.

x
Some economists have attempted to develop firm-like models of

school district behavior. This literature, collectively termed produc-
tion funcotion studiec, goes beyond the subject matter of this study.

Some of the implications of these studies will be discussed in
Chapter VI,
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Pulitical models begin by identifying the interests of each partic-
ipant group and positing some measure of the political power of each.
The model isolates the possible winning coalitions of participants and
predicts that expenditure outcomes must be consistent with the common
interests of at least one of these possible winning coalitions. This
class of.models has a relatively high degree of descriptive validity.
However, the political approach has not been applied to school district
behavior because these models tend to become too complex to allow use-
ful analysis (Salisbury, 1970).*

THE MEDIAN VOTER MODEL

Economists most frequently use the median voter model to analyze
school district behavior.** This model provides fairly precise pre-
dictions of expenditure levels, and its predictions approximate fairly
closely the actual observed values. It has the further advantage of

dealing with easily observable variables. .

Assumptions of the Median Voter Model

The basic strategy of the median voter approach is to reduce the
complex interactions that generate school district decisions to the
choice of a single consumer. The model allows us to assume that school
districts act as if a single household--the household that is most
typtcal of the community, i.e. the median voter--made all decisioms.
In this, as in the case of many other economic models, the basic prem-
ise is that outcomes are generated as 7f the assumed behavior actually
took place, regardless of the particular institutional structure of
decisionmaking.

The model assumes first that the voters of a school district face
a ‘eries of dichotomous choices of expenditure levels. For example,

in a first electic., voters would choose between, say, $1500 per pupil

%
See Ordeshook (1978) for an illustration of the limited applica-

bility of the political approach at this stage of its development.

The clearest dev lopment of this model is found in Bergstrom
and Goodman (1973).
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per year and $2000 per pupil per year. In a second election, they
would choose between $1600 and $1750, and so on. Although no school
district actually runs such a series of elections, the median voter
model proposes that any decision mechanism that is driven by elections
(budget elections, school tax levies, school board elections) will
generate outcomes very close to those of the procedure described.
Second, éhe model assumes that each voter is characterized by a pre-
ferred expenditure level and that the voter grows uniformly unhappier
as expenditures decrease or increase from that level.

If these assumptions are granted, a single, specific level of
expenditures will win an election against any other level of expendi-
tures. This will be the level of expenditures preferred by the median
voter; that is, half of the people in the district will prefer a higher
level of expenditures and half will prefer a lower. Hence, if we can
identify the median voter, we can model the behavior of a sclicol dis-
trict in exactly the same way that we model the behavior of individual
consumers. The median voter model reduces the complexity of group be-

havior to the relative simplicity of individual household behavior.

Redefining Some School Finance Varlables

To make the median voter model work, we must' first define school
finance variables, tax rates, and expenditure levels in terms that can
be analyzed within the framework of consumer behavior models. In
choosing which gnods to buy, consumers take into account their dis-
posable income, their tastes, and commodity prices. The median voter
model assumes that the tastes and incomes of consumer-voters are given,
as are the prices of all goods except education. We are left with the
problem of measuring the quantity and p'ice of education.

We usually assume that it is possible to define a unit of educa-
tional services, a hypothetical concept created solely to simplify the
model. We assume further that one unit of educational services costs
one dollar and that any quantity cf educational services can be producea

by a school district at a constanlt average cost of one dollar per unit.
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A district spending one million dollars a year is providing one million
units of educational services.*

We assume also that each resident of the school district pays some
share of the cost of each unit of educational services provided, called
the tax price of educational services. The distribution of these
shares is determined by the tax system of the district. For example,
if the district's tax system dictates equal tax shares per resident
household and if there are N resident households and no nonresident
taxpayers, the share of the cost of each unit of educational services
paid by each household will be 1/N. More typically, since most school
districts rely on property taxes, the share of each dollar of local
revenues paid by each household is that household's share of total
property value in the district.

This concept of tax price can be elaborated to take into account
variations in the cost of educational inputs among districts and other
factors. These complications will be discussed when we consider actual
school finance inscitutions. At this point, we need only recognize
that district financial decisions can be conceptualized within the

framework of traditional theory of consumer demand.

Identifying the Median Voter

Analysts who use the median voter theory as the basis for empiri-
cal work generally identify the characteristics of the median voter as
the median characteristics of residents of the school district. The
income of the median voter is taken to be the median income of school
district residents. The median voter's age is the median age of the
residents. If more than half of the resident households contain school-
age children, the median voter is assumed to have school-age children,

and so on.

“We do not absolutely need these simplifying assumptions connected
with the unit of educational services. We can instead build a median
voter model that defines more realistically educational services and
the cost of nroviding them. Such models are complex, but not intract-
ably so. The predictions of these more realistic models are quite sim-

{lar to the predictions of the simpler model.
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Reducing the complex process of school district financial behavior
to a straightforward application of consumer demand theory, we find
that the same factors that influence any household consumption choice
--prices, income, and taste--influence the spending behavior of the
median voter.

The.median voter model allows us to posit a number of hypotheses
concerning the deierminants of that spending behavior. These hypothe-
ses rest on the assumption that the quantity of educational services
per student is simply per student expenditure (recall that in the pre-
ceding subsection we defined a unit of educational services as what a
schoocl district could buy for one dollar).

The first hypothesis is based on the theory that, typically, when
the price of a good rises, the quantity purchased decreases. We hy-

pothesize, therefore, that

o The higher the tax price facing the median voter, the

lower the expenditure per pupil.

The second hypothesis relates to the observation that as consum-

ers' incomes rise, they purchase more goods. Therefore,

o The higher the median income in the community, the high-

er the expenditures per pupil.

The third hypothesis relates to the proportions of families in a

community with children of school age. Typically, families with school-

age children value local educational expenditures more than childless

households do. Therefore,

o Expenditures per pupil in a district in which more than
half of the households include school-age children will
be ner than expenditures per pupil in a district in
which fewer than half of the households include school-

age children.

GU
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We may, in fact, expect to find that where the median voter is child-
less, school expenditures will be the minimum allowed by the state.

The fourth hypothesis involves the fact that consumers' tastes in-
fluence their consumption choices, and in this instance, consumers'
taste for education is one of the more important factors. Although
consumer tastes are difficult to observe, one might reasonably conclude
that better educated pecple value education more than do poorly edu-

cated people. Thus,

o The higher the median level of education in a school

district, the higher the expenditures per pupil.

Other taste variables, such as religion, ethnicity, and age, have been
examined empirically in studies involving school expenditures, and
equivalent hypotheses can obviously be stated for these variables as
well.

The hypotheses as stated above are qualitative and directional.
They do not as yet contain any assertion as to how much any particular
variable might change per pupil spending. That is, they simply assert
that when one variable goes up--~with every variable other than the one
of interest held constant--some other variable (in this case, school
expenditures) goes up or down.

The techniques of econometric analysis, described in the next
section, can be used to test these hypotheses and to add quantitative
content to the model's predictions. We know that higher prices are
associated with lower quantities, but the model does not tell us by how
much. We must turn to econometrics to determine, for example, whether
the median voter's choices are responsive or unresponsive to the tax
price, that is, whether consumer demand for educational services is
elastic or inelas.ic with respect to price. We know also that in-
creases in median voter Income are expected to shift the demand curve
for educational services to the right, but we do not know by how wmuch.
When we ask these questions, we are also asking for a ranking in terms
of importance of the tactors that generite ditferent levels ot edu-

cational spending. As we shall see, the relative importance of
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these factors-—price, income, and taste--is crucial t« e design of

school finance institutions that will work as we want thk  to.

Advantages and Disadvantages of the Median Voter Model

The chief advantage of the mediin voter model, aside from its rel-
atively high predictive power and its conceptual simplicity, lies in
its use of the concept of tax price. Central (state) governments di-

rectly control the price of educationallservices. Matching grants from

state governments and changes in tax systems can change tax prices and,
depending on the price elasticity of demand, can also change expendi-
ture behavior. The median voter model provides a method whereby a com-
plex set of school finance institutions can be related to consumer and
school district behavior.

The disadvantage of the model lies in the patent unreasonableness
of some of the assumptions. The concept of a unit of educational ser-
vices, an artifact of economic analysis, has no observabie correlate.
The choice process posited in the model, a series of dichotomous elec-
tions, does not describe the institutions of any known school district.
Unfortunately, a model that offers the predictive power of the median
voter model, its relative conceptual simplicity, and its usefulness
for policy analytic purposes, but rests on a more realistic description

nf the ways iu which choices are made, does not yet exist.

The Managerial Choice Extension of the Median Voter lModel

A small number of economists (e.g., Barro, 1974) have worked with

what might be a more realistic extension of the median voter model.

!

The decision proceés in the manaperial choice model involves a single
decisionmak-:r, rather than a series of elections. The district super-

intendent, for example, decides the level of expenditures. The prefer-

ences, incomes, and tax shares of resident households influence the
manager's choices, but other factors that way be of little concern to
the median voter also influence managerial decisions. The superin-
tendent may be more concerned with equity than the m dian voter is.
He may value a rich educational program or high teacher salaries more

than the median voter does.
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If we could identify all of the objectives of a district manager
and ascertain the priorities assigned to alternative objectives, we
would be able to predict the effects of institutional changes on school
district choice.

Two problems with the managerial choice model have led most ana-
lysts to geek elsewhere for their tool of choice. First, a manager who

made choices at variance with the preferences of local voters would

probably be replaced by one whose decisions better represented the
preferences of the community. Second, managerial behavior is less well
understood thar consumer behavior. We are unable to posit a list of

‘ determinants of managerial behavior as concise and complete as prices,

| income, and taste. Empirical model building under the managerial
choice model is therefore likely to be ad hoc, and most soc&al scien-

tists prefer not to work with ad hoc models.

ECONOMETRIC METHODS

Our theory, derived from the median voter model described in the
preceding section, tells us that X, Z, and W influence the value of Y.
Here, Y is the dependent variable and X, Z, and W are the independent
variables. The relationships generated by the theory can be expressed
a¢ an equation relating the value of the dependent variable to the

values of the independent variables:
Y = aX + bZ + cW

where a, b, and ¢ are constant values, called coefficients. The equa-

tion is an econometric model, that is, an economic model translated
into terms amenable to statistvical treatment. We have two objectives:
to estimate the values of a, b, and ¢ and to determine how well our
econometric model explains the differences we observe in the dependent
variable.

A timple case using a pair of variables illustrates the objectives
of econometrics. Suppose that we have collected and plotted variables

E and T--for example, expenditures per pupil, E, and tax rates, T--for




a sample of school districts. We might get a set of points, one for
each district, like the set illustrated in Fig. 8. Suppose further
that we have developed a model which predicts that I and T will have
the following algebraic relationship:

E=a+ AT

where a and 8 are constant.

To estimate values of coefficients a and B, we must find a single
line lying as close as possible to all of the points in Fig. 8. Such
a line, AB, 1is depicted in Fig. 9. Line AB can be represented as an
equation in the form E = a + bT, with specific numerical values for
a and b. If no other line lies as close to all of the data points as
AB, then a and b are the best possible estimates for a and B,
respectively. |

If we can find a line that lies close to all of the data points,
as shown in Fig. 10, we have a good fit of the data; that is, the model
fits the data. If we are unable to find a line that lies close to all
of the points, as shown in Fig. 11, the model fits the data poorly.

Econometric Analysis

Econometric analysis begins with data on the values of Y, X, Z,
and W. For example, we might have data on expenditures per pupil for
a sample of school districts (Y), along with census data on the m dian
income of voters (X), their median level of education (Z), and local
public finance data that would allow us tn compute the tax price (W).
We want to estimate a, the effect of differences in median income on
district expenditures; b, the effect of diffurences in median educa-
tional levels; and c, the effect of differences in the tax price.
Furthermore, we want to know how well these three independent vari-
ables, taken separately and together, explain differences in expendi-
tures per pupil among school districts.

The values of a, b, and ¢ can be estimated by applying econometric
computational techniques to these data. Estimated values of coeffi-

cients are usually represented by A, B, and C. To compute the
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Fig. 8 — Hypothetical data sst on expenditures E versus
tax rates T for a sample of school districts

Fig. 9 — Fitting the data shown in Fig. 8




Fig. 11 — Example of a poor fit of modei to data
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estimated, or fitted, or predicted value of the dependent variable, we
add up the observed values of the independent variables, X, Z, and W,

using the estimated coefficients, A, B, and C.
FY = AX + BZ + CW

The dependent variable for each observation (school district) in our
sample now has two values: Y and FY, the obaserved value and the pre-
dicted value.

If we find that Y and FY, the actual and predicted values, are
usually close together proportionally, we can say that our model is
successful in explaining the variation in Y. If the values of Y and
FY are frequently far apart proportionally, the model is less success-
ful. This amounts to saying that the lines lying close to the data
points in Figs. 9 and 10 indicate a good fit, or that the scattered
data points in Fig. 11 indicate a poor fit.

We can also evaluate the significance of individual coefficients.*
We ure usually interested in whether a specific coefficient--let us say
C--differs significantly from zero. In other words, can we ascertain
whether variable W exerts any influence at all on Y? We can answer
this question by computing a predicted value of Y, which we will call
FFY, assuming that coefficient C is equal to zero.

FFY = AX + BY + 0

T:ie dependent variable for each school district now has three val-
ues: Y, FY, and FFY, We have already compared Y and FY to seec how
close together they usually are. Now we compare Y and FFY, If Y and
FFY are usually as close together as Y and FY, then the variable W is
not an important factor in determining Y, the coefficient C does not

differ significantly from zero. and the inclusion of W and C do not

——— i oot ® e

*

A coefficient is considercd significant if there is a very good
chance (usually 90 or 95 percent) that it differs from zero (or some
other number).
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help to predict values of Y. 1If, on the other hand, FY is usually quite
close to Y, while FFY is frequeiutly far off, we know that we can predict
Y better by taking the effect of W into account and that, therefore, C
differs significantly from zero.

Ec iometricians usually pay more attention to the significance of
coefficignts than to the overall fit of the entire equation. Frequently,
our understanding of the causes of variation in a particular dependent
variable is limited, but our knowledge of the effect of one single deter-
minant is fairly certain. Under these circumstances, we would expect to
estimate an equation with a fairly poor overall fit of the data, but with
a significant coefficient on the well-understood term.

These testé of the statistical significance of coefficients also
check the model's ability to explain differences in the dependent vari-
able. Recall that the median voter model predicts that higher tax prices
will be associated with loﬁer expenditures per pupil. This means that
coefficient C in our equation should be negative. If we found that the
effect of tax price was zero, or a fortiori, if we found that C was posi-
tive. we would know that the model's identification of school district i
choice with the traditional model of consumer behavior was mistaken. \
Fortunately, the hypothesis that the coefficient on tax price is less \
than zero has been supported by almost all of the empirical work on the \\
median voter model reported in the literature.* In other words, we find N
that we can explain variations in expenditures per pupil much better if

we account for the negative effect of high tax prices than if we do not.

Problems of Econometrics

Troublesome problems arise in econometric analysis when we attempt
tr estimate coefficients, such as a, b, and ¢, using real data. " Some of
these problems have been solved; others have yet to be solved or are in-
herently insoluble. Severa)l examples of econometric problems follow.

Let us consider a somewhat more complicated model than the one de-

scribed above, one involving relationships between dependent variables.

*
These studles are reviewed in Chapter 1X.
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We continue to assume that the income of school district residents in-
fluences the expenditures per pupil, but we assume also that high-income
people tend to choose to live in school districts where expenditures are
high. In other words, our theory tells us that Y, expendit -—es pef”pu;
pil, depends on, among other things, X, median resident in_.me; it tells
us also that X depends on, amony other things, Y. This model can be ex-

pressed algebraically as two equations:

Y = aX + bY + cW

X =dY + eV

where d and e are new coefficients and V is another variable that influ-
ences residential choices. If this more complicated ﬁodel is the true
one, but if we estimate only the coefficients in the simpler equation,

Y = aX + bZ + cW, without taking the second relationship into account,
our estimates of a, b, and c will be wrong. |

Techniques exist for dealing with simultaneous “relationships be-
tween dependent variables, such as Y ané X in this example, but few
econometric analyses are able to take into account all of the possible
simultaneous relationships among the variables under consideration.
¥ example, some tenuous relationship may exist between W and X in ad-
Jdit:sn to the relationship between Y and X. Our econometric model could
b. expanded to three equations, but only at the cost of more cumputation
and only with data on some new variable. In using econometric analysis,
we must judge which relationships among variables should be taken into
account and which ones may safely be ignored. We ignore relationships
at some risk and take them into account at some cost.

A second econometric psoblem involves errors in variables. Sup-~
pose (hat our statistical sources are inadequate and that as a result
our observation of, say, variable Z 1is inaccurate. 1f we fail to take
this inaccuracy into account, our estimated coefficients will be wrong.
Correcting for this problem acain requires additional computation and

more data, and a judgment as tou the importance of inaccuratc data.
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Yet another econometric problem, colinearity among the right-hand
variables, would arise when variables X and W, median income in a dis-
trict and median education level of the residents, are such that when
one is above average the other is almost always above average. In this
case, it may be impossible to obtain precise estimates of the coeffi-
cients on these variables.

The extent of potential econometric problems and the expense of

dealing with them call for several caveats:

o Econometriciané\should make known which potential problems
they have chosen to deal with and which they have chosen
to ignore.

o Consumers of econometric analysis should take account of
the analyst's judgments and decide for themselves, first,
whether the problems that the analyst ignor~d are important
and, second, if the problems are in fact important, how
much or how little faith to plgce in the findings.

o Both analysts and consumers should beware the results of
any single econometric study. Findings--for example, that
higher tax prices are associated with lower expenditures
per pupil--should be accepted only after several studies,
using different techniques for different samples of observa-

tions, have reached similar conclusions.

SUMMARY

Economists most frequently use the median voter model to explain
and predict differences in expenditures per pupil among school districts.
Within the context of this model, school districts choose levels of ex-
penditures per pupil as if a single household made the decision. That
household is the median voter, the household with income, taste, and
demographic characteristics most typical of the school district’s
population.

By identifying school district decisicn processes with the choices

of an individual household, this model allows us to apply the insights
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of the theory of consumer behavior to the analysis of differences in
spending per pupil among districts. Most important, the model high-~
lights the role oi prices in the decision process. The relevant price
in the context of school district decisions is the tar price, the dol-
lar amount an individual househo’d must pay if expenditures per pupil
in its school district are to increase by one dollar. Central (state)
governments, it turns out, control this price variable. Analysis of
the effects of tax price changes plays a major role in modeling the
effects of school finance reform.

Econometric analysis translates the qualitative relacionships pre-
dicted by economic theory into terms amenable to statistical treatment.
The relationships generated by the median voter model are expressed as
an algebraic statement, or econometric model, equating the value of a
dependent variable Y to the values of the independent variables X, Z,
and W, in the form Y = aX + bZ + cW, where a, b, and c are constant
values, called coefficients. Econometric computational techniques are
applied to data on these variables to find the coefficient values. The
estimated, fitted, or predicted value of the dependent variable is com—
puted by adding up the observed values of the independent variables,
using estimated coefficients. The coefficients enable us to ascertain
the influence of the independent variables on the dependent variable

and to test the fit of the model to the data.
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IV. THE THEORETICAL ANALYSIS OF TAXATION

This chapter introduces the economic theory of taxation. The the-
ory derives from the same general unified theory that explains the work-
ing of many aspects of the economy. Although some of the conclusions
of the economic analysis of taxation contradict intuition, these con-
clusions should be accepted because the theory as a whole yqu5~wé11:

The chapter begins with a discussion gfwthe~géﬁé¥éi‘éritetia for
evaluating alternative taxes: efficieﬁc;“and equity. The second sec-
tion presents the economic theory of tax incidence. The third section
describes two eneral methods---general equilibrium analysis and partial
equilibrium analysis--for determining who bears the burden of a given

tax and demonstrates the application of incidence analvsis.

THE EVALUAT1ON OF TAXES

Efficiency
There is no such thing as a perfectly good tax. A tax takes in-

come away from some household and leaves the family with less to spend
on the things it wants. In exchange, the government provides public
services, which are valued by most households. A perfectly efiicient
tax and expenditure system would leave each household at least as well
off after taxes have been collected and services provided as it would
have been if no government activity had taken place. The utility lost
by households when a tax is collected, however, almost always exceeds
the utility gained when the public services are provided.

The difference between the value of the utility lost through taxa-
tion and the value of the tax revenues collected by the government is
called the excess lurden of the tax. Because this element of economic
theory is an important aspect of school finince analysis, we will il-
lustrate both discursively and by a special application of supply and
demand curves how taxation .2ads to inefficiency in the form of an ex-

cess burden.




Recall that the pricer of goods and services convey information to
consumers and firms about the economic value of the resources they use.
In deciding whether to buy an automobile, for example, a prospective
consumer compares the subjective value that he will receive from that
purchase with the price, which is the value that the market (represent-
ing society) places on the resources (factors of production) used to make
the car. The consumer will buy the car only if the subjective value
that he receives equals or exceeds the value that society places on the
resources used to make the car. 1In this way, society's resources are
used as efficiently as possible to create the greatest possible happi-
ness for consumers. The price system conveys the necessary information.

Any tax (except a uniform or random lump-sum tax levied on all
bouseholds) is simply the difference between the market price and the
price that the consumer or firm must pay for the good. A tax drives a
"wedge" between the price paid by the purchaser and the price rece’ved
by the supplier. An excise tax on a commodity--say, a 10 percent tax
on cigarettes--is the most obvious example, but most other taxes work in
the same way. An income tax drives a wedge between the market price of
labor (the before-tax wage) and the price that each laborer receives for
his services (the after~tax wage). A property tax on land drives a
wedge between the market price of land (the rent the user of the land
pays to the landlord) and the after-tax rent that the landlord receives.

Once taxes have been introduced into the price system, the prices
that determine household consumption decisions and firms' input choices
cease to reflect the value that the market (or society) places on goods
and services. When cais are taxed, for example, the prospective con-
sumer no longer compares the social value of the resources used in auto-
mobile production with the subjective value that he expects to derive
from the use of the car; instead, he equates the subjective value with
the value of the resources plus the value of the associated tax. A tax,
by distorting the cquation of subjective and soclal values (an equation
that results in an e¢fficient use of society's resources as a source of
subjective well-being), introduces some degree of inefficiency.

The inefficiency introduced by taxes is graphicall; illustrated by
the application of supply and demand curves (Harberger, 1971). 1In this

application, we view che demand curve in a slightly different way.
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Consider a commodity, such as The New York Times, which everyone
either buys one of or does not buy at all. Each consumer is willing to
pay some price for a daily copy of The Ncw York Times. The most avid
reader may be willing to pay, say, $5 a day before forgoing the news-
paper. The next most avid reader may be willing to pay $4.98, and so
on down to the nonreader who might pay one cent for the newsprint.

Now.suppose that the supply of The New York Times is perfectly
elastic. In oth~r words, assume that the Times Corporation can supply
any number of coples at a constant price of 25 cents each. Anyone who
is willing to pay 25 cents or more for a daily copy will do so. Fur-
thermore, those who had been willing to pay more than 25 cents for a
copy will pay only the same 25 cents that everyone else pays. It is
reasonable to say, therefore, that the most avid Times reader, who would
have paid $5 a copy, 1s enjoying what economists call a surplug of $4.75.
He is purchasing something with a subjective value o§~$5 for a market
price of only 25 cents. The next most avid consumer enjoys a surplus
of $4.73, and so on down to the buyer whose subjective value of The Times
is only 25 cents and who therefore enjoys no surplus.

Figure 12 illustrates this set of assumptions. 1[It is as if the
consumers of The TiJeg were lined up along the demand curve in order of
the price at whicu they would be willing to forgo consumption; the most
avid reader is at the top. The surplus enjoyed by each consumer, the
consumer surplus, is measured by the distance between the demand curve
and the price at which the good is sold. Thug, if the paper sells for
25 cents, distance AB represents the surplus teceived by the first con-
sumer, distance CD the surplus of the second consumer, and so on. The
aggregate concsumer surplus derived from the sale of The New York Times
at 25 cents a copy is proportional to the area of the triangle ABE,
which represents the total benefit, or utility, derived by consumers
from the production and exchange of this commodity.

Suppose now that a tax is imposed on the sale of The New York
Times, raising its price to consumers to, say, 35 cents. [ewer copies
ar: sold, and aggregate consumer surplus is reduced to the area of the
triangle AFG. The total government revenues equai the tax per copy,

10 cents, multiplied by the number of copies sold, Ql. The number of
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Fig. 12 — Demand curve for goods selling at 25 and 35 cents
ABE = consumer surplus at 25 cents
AFG = consumer surplus at 35 cents
FHE = dead - weight loss ({see below)

copies sold is propo-tional to the length of line segment FG, and the
total government revenues are therefore proportional to the area of
the rectangle GFHB.

Although a large part of the consumer surplus given up when the
tax is imposed is transformed into government revenues that are used
to provide valuable government services, another part is completely
lost. The area of the trianyle FHE, which constitutes part of the be-
fore-tar consumer surplus, is not collected as revenues; therefore it
cannot be returned to consumers in the form of public s;ervices. The
area of this triangle, tepresenting the loss to both consumers and the
povernment, is called dead-weight loss.

A triangle of dead-weight loss appears when a tax is imposed, be-
cause some consuker: wio would buy 7he New York Times if its price

repredented the social value of the rescurces used to produce it no
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longer buy it. These consumers neither enjoy a consumer surplus nor
pay ﬁaxes to tine government, and the government collects that much less
in revenues to be return.d as valuable government scrvices.

Although this example involves a commodity that everyone buys
either one or none of, the analysis extends to all commodities. The
triangle representing dead-weight loss appears under the demand curve
whenever.a commodity is taxed.

Based on this analysis, we can define the first evaluative cri-
terion for taxation efficiency: A tax on commodity A is more efficient
than a tax on commodity B if, when both taxes are used to raise equal
revenues, the dead-weight loss associated with a tax on A is less than
the dead-weight loss assoclated with a tax on B.

Commodities may differ in the degree to which taxation creates
dead-weight loss; the relative elasticity of the demaund for these com-
modities causes the difference. Figure 13 illustrates demand elasticity
and dead-veight loss for two goods, the supply of which is assumed to
be perfectly elastic. Two supply curves are shown, one at the initial
price, P, and one at P plus the tax, P + t. The demand for commodity A
is much less elastic than the demand for commodity B. The diagram shows
the dead-weight loss associated with the tax on commodity A (triangle
CEF) to be much lower ~“an the loss associated with the tax on commod-
ity B (CDF).

The example of Fig. 13 reflects the general principle of efficient
taxation: To minimiée the overall inefficiency of taxation, the in-
elastically demanded good (in this case, A) should be taxed at a higher
rate and the elastically demanded good (B) should be taxed at a lower
rate.

We have so far discussed the efficiency of taxation in terms of de-
mand curves aud consumer sucplus, assuming that supply is perfectly
elastic. If this assumption were true, it would mean that the producers
of a taxed commodity bore none of the burden of taxation. But the as-
sumption is not true, and producers do bgar a share of the tax burden.

A producer, like a consumer, may enjoy a surplus as the result of

the exchanye of gonds. Iroducer surplus is, in fac', the profits of
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Fig. 13 — Demand elasticity and dead -weight loss
CEF = dead - weight loss from tax on commodity A
CDF = dead -weight loss from tax on commodity B

the nroducing firms. Whenever a less-than-perfectly elastically sup=-
plied good is taxed, part of the producer surplus that would have been
generated in the absence of taxation is transformed into government
revenues and part disappears as a dead-weight loss. Dead-weight loss
on the supply side is minimized when taxes are imposed on goods that

are inelastically supplied.

Equity

To evaluate the comparative equity, or fairness, of alternative
taxes, we must first determine who ought to bear the burden of taxation.
We rely for this purpose on two widely accepted value judgments: the
benefit principle and the ability-to-pay principle.

The benefit principle holds that those who benefit most from the

provision of public goods should bear the burden of providing the rev-
cnues.  According to this principle, the cost of supporting a public
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service that benefits a 1imited geographic area--for example, fire pro-
tection--should be paid by the residents of that geographic area. Like-
wise, because visitors to national parks benefit more from those parks
than nonvisitors, but because even nonvisitors benefit to some extent
from the park system, the cost of maintaining the parks ought to be di-
vided somehow between the visitors and the nonvisitors. 1In this case,
some combination of admission fees and support from general tax revenues
appears to accord with the benefit principle.

According to the second general principle of fair taxation, tax
burdens should vary directly with the taxpayer's ability to pay. Based
on this priu~inle, households with higher incomes should pay higher taxes
than households with lower incomes. The relationship between household
tax burdens and household ability to pay may take‘'the form of a progres-
sive, a proportional, or a regressive tax. In the case of a progressive
tax, the burgen, measured as a proportion of the household's income, in-
creases as income increases, so that people with higher income pay higher
proportions of their income in taxes than people with Jower income. With
a proportional tax, the burden, again measured as a proportion of the
household's income, remains constant for all income groups. A regressive
tax places a higher relative burden on low-income households than on
high-income households.

Good taxes based on the ability-to-pay principle of fair taxation
exhibit both vertical equity and horizon:al equity. A vertically equit-
able tax places a greater burden on households with a greater ability to
pay. A horizontally equitable tax places an equal burden on all house-
holds with equal ability to pay. The horizontal equity criterion may
also be interpreted to mean that differences in tax burdens among liouse-
holds should be based on characteristics relating to the ability to pay
taxes, rather than on such criteria as race, taste, or geographic loca-
tion. To the extent, however, that distinctions based on chese criteria
reflect differences in benefits derived, they would be justifiable cri-

teria for taxation according to the benefit principle.
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The Theory of Optimal Taxation

Both sets of criteria for good taxation--efficiency (minimization
of excess burden) and equity--may be subsumed under the optimal taxation
approach to evaluation. Models of optimal taxation begin with some gen-
eral social welfare function that values increases in aggregate economic
well-being and decreases in after-tax income inequality (Diamond and
Mirrlees; 1971; Atkinson and Stiglitz, 1972). In such models, the gov-
ernment may be required to raise some predetermined level of revenues
to finance public services, or it may collect taxes from some households
to redistribute income to other households. Certain tax instruments--
random taxation, lump-sum taxation, and taxes on leisure--are ruled out
at the beginning. The problem, then, is to choose a set of tax rates
on specific commodities or factors of production that raises the re-
quired revenues and maximizes social welfare.

The analysis of such models indicates that the optimal system of

taxation

o Taxes elastically demanded commodities at relatively
low rates and inelastically demanded commodities at
relatively high rate:s

o Taxes commodities that rich people buy at higher rates
than commodities that poor people buy

o Taxes goods that require a great deal of leisure time
for their enjoyment at relatively high rates (to en-
courage people to work)

o Avoids taxing factors of production (to insure that

firms use the cost-miniuizing combination of inputs)

Optimal taxation models, like all economic models, are based on
some highly unrealistic assumptions, for example, that monopnlies'do not
exlst and that all consumers have identical tastes. Furthermore, none
of the optimal taxation studies reported in the literature has analyzed
optimal local, as opposed to federal, taxation. Because the structure

of the federal taxation problem differs in seviral respects from the

7Y
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local problem, the results of the federal taxation studies should not

be accepted uncritically in a discussion of school finance. Such anal-
yses do, however, indicate some of the factors that ought to be taken
into account in any evaluation of alternative tax systems and illustrate
how issués of efficiency and equity can be combined into a single set ot

tax evaluation criteria.

THE INCIDENCE OF TAXATION
The tncidence of a tax is the distribution of the burden of that

tax among economic actors. One might say, for example, with regard to
the incidence of the U.S. corporate income tax, that 75 percent of the
burden 1s borne by owners of capital and 25 bercent by consumers. Inci-
dence analysig shows how the burden of the tax is distributed; that is,
it identifies the househcld, or classes of households, whose well-being
is reduced by the imposition of the tax.

In the basic model of production and exchange without taxation,
consumers (households) sell factors of production and receive income.
Firms buy factors of production at market prices and sell their outputs
to consumers, again at market prices. Income and the prices of the
goods that it wishes to buy determine each household's level of utility.
The outcome of the process of production and exchange might therefore
be represented by a 1ist of the utility levels of all households.

When a set of taxes is imposed on the economy in the form of some
tax rate for each commodity exchanged (many of the tax rates may be
zero), consumers continue to earn income and firms continue to sell
products, but because the government has changed some of the after-tax
prices that influence firm and consumer behavior, the outcome will, ia
general, differ from what it was before the taxes were imposed. These
outcomes might also be represented as a list of utility levels of all
households, and the outcomes would again differ from what they were
without taxes. A comparison of a household's utility before and after
taxes would provide a measure of the burden of taxation on that house~
hold. The tax burdens of households under alte.native tax systems
might also be measured by comparing their levels »f utllity under each

systemn.
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This general model of productfon, exchange, and taxation does not,
of course, provide a suitable framework for analyzing actual taxes. We
do not know people's utility functions, nor are we able to build practi-
cal models to account for all of the exchange transactions, production
decisions, and consumption choices which make up a real-world economy.
The model merics analysis, nevertheless, because it serves as a basis
for the more practical approaches to/ﬁaxation discussed in subsequent
chapters. /

The model first of all illusqutes the fundamental insight of inci-
dence theory: The economic actog/(firm or household) who pays the tax
doeg not necessarily bear the byfden of the tax.

The economir decisions that firms and households make after a tax
is imposed differ from the decisions that they would make in the ab-
sence of taxation. The rational desire on ﬁhe part of firms and house-
holds tuv minimize the burden imposed on them by the tax system motivates
this change in behavior. Households which might previously have pur-
chased large quantities of highly taxed goods instead consume less
heavily taxed goods. Firms which might have used large quantities of
highly taxed factors of production substitute other inputs. By shift-
ing their economic choices, firms and households shift the burden of
taxes that they might otherwise have borne tc other economic actors.

Consider, for example, a tax on the purchase of new automobiles to
be paid by the consumer. Once such a tax is imposed, some households
that might otherwise have bought new cars will now buy either used cars
or some other form of transportation. One result of the new tax, there-
fore, is a decrease in the demand for automobiles and, as a li“ely con-
sequence, a .decrease in the price automobile manufacturers receive for
each car they sell from what it would have been absent the tax. Auto-
mobile manufacturers now sell fewer cars at a lower unit price and earn
lower profits. The incomes of owners of these companies will “here-
fore, be lower than they might have been if the tax had not been imponsed.
Indeed, consumers will probably be worse off than they might have been
if they were able to buy as many cars as they wanted at before tax

price. However, part of the burden of the tax will be passed back to
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the owners of the firms supplying the taxed good. Conversely, when the

| owners of firms are taxed, they are usually able to pass part of the

burden of the tax on to other economic actors, for example, consumers
and laborers.

The general model of production, exchange, and taxation illustrates
an impor;ant limitation of applied incidence analysis. What we want to

sitton of taxes. Because it is impossihle to measure well-being, we'

l

measure is the change in household well-being assoclated with the impo-
must usually be satisfied with approximations of the ideal metric. ! |
|

|

Economists usually measure the change in a household's income broughé
‘about by the imposition of the tax. Furthermore, because it is also |
impossible to identify the effect of taxation on millions of individudb
households, economists usually do no more than analyze the effect of '
taxes on the incones of classes of households, most commonly, consumers,
laborers, and owners of capital. Economists attempt to compare the
disposable, or after-tax, income of these groups with amd without the
tax under consideration. Finaliy, because owners of c&pital, as a mat-
ter of empirical observation, generally earn higher incomes than either
consumers in general or owners of nothing more than their own labor
services, economists usually assume that taxes which impose the great-
est relative burden on owners of capital are the most progressive.

A set of simplifying #1d limiting assumptions-~-that income measures
well-being, that owners of capital earn higher incomes, and that the
quantities of factors of production are fixed--are usually implicit in
any applied incidence analysis. When an ecc "mist says that under a
given set of assumptions most of the burden of the tax is borne by own-
ers of capital, he is claiming, in effect, that the price of all factors
of production other than labor will be decreased by the tax and that
the tax is therefore progressive.

The discussicn of taxation in subsequent chapters is based on these
assumptions; it stould be noted, however, that not all capital owners
fall into the category of those most able to bear the burden of taxation.
Retired workers whose income depends on the earnings of a pension fund,

for example, own capital, and taxes that reduce the price paid by firms
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for capital reduce the income of this class of households. Therefure,
although a tax that places the greater burden on capital owners may ie
more progressive on average than a tax that bears more heavily on la-
borers and/or consumers, capital ownership is not a perfect measure of

a household's ability to pay.

APPLIED INCIDENCE ANALYSIS

Because the perfectly general, multifir-, multihousehold model of
production and exchange is too complicated to use in analyzing a par-
ticular tax, economists have developed simpler models of the effect of
taxation. Three general approaches appear in rthe literature: two types
of general equilibrium models--computational and algebraic--and partial

equilitrium models.

GCeneral Equilibrium Models

The computational model, the newest of the tax incidence models,
most closely approximates the general model of production and exchange
(Shcven and Whalley, 1972; MacKinnon, 1974). The computational model
consists of a set of equations representing ti: tastes (utility func-
tions) of consumers, the technclogies (production functions) of firms,
and the tax system. It can account for the interactions of a relative-
ly large .umber of economic sectors, including several different types
of firms (e.g., firms in the corporate and noncorporate sectors) with
different production technologies (capital-intensive and labor-intensive).
A computer solves the system of equations. The solutionlconsists of
either a description of the equilibrium allocation of ali goods or a
list of equilibcium prices of all goods. The equilibrium allocation is
then used to cumpute the utility levels of edach class of households.
The system of equations 1is solved twice, once without and once with
tavzs. The utilty levels of each class of consumers under the two tax
regimes are then easily compared.

Although the computational approach might seem like the ideil tool
for tax Incidence analysis, it i: severely limited by the data require-

ments.  To speclfy a set of equations which can be solved as described,

.
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the researcher must build in a large number of facts. He is required

to specify the precise characteristics of consumer taste and production
technologies. The exacf nature of the results of the model--the assign-
ment of tax incidence--is frequently very sensitive to the particular
characteristics of the utility and production functions. This diffi-~
culty can be mitigated by solving the equation system under several
differenf sets of assdmptions regarding taste and technology. This
practice, however, of&en results in the finding that the incidence o!
taxation depends cruc*ally on unknown, and frequently unknowable, facts.
For this reason computational techniques have been used more as a check
on other approaches tj applied incidence analysis than as the method of
f£irst cholce.

Algebraic general equilibrium models focus on the relationship be-
tween two or, at most, three sectors (Harberger, 1962; McClure, 1975).
Unlike computational ﬁodels, whiéﬁ require precise specification of
consumer taste and production technology, algebraic models derive re-
sults which are true, given any of a wide variety of possible structures
of consumer preferences and production technologies.

An example of the structure of a two-sector algebraic general
equilibrium model illustrates these models and their use. Consider a
metropolitan area consjisting of a single central city, égrrounded by a
single suburban political jurisdiction. The area contaiﬁk two classes
of consumers: those who live in the central city and those whe live in
the suburbs. No one ever changes residence. Firms in the metropolitan
area produce a single donsumer good, buying labor services from the
workers and renting land from landowners. All landowners live outside
the metropolitan area. Consumers use their income to buy the single
consumer good, the sale of which is taxed in the central city, but not
in the suburbs. Tax revenues are not used to provide public services
in the metropolitan area. Firms can locate in either the central city
or the suburbsg, |

These assumptions, along with the general assumptions that fir 8
maximize profits, landlords maximize rents, and consumers maximize

utility, can be expressed as algebraic equations. These equations can
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be solved. The solution tells us how the distribution of the burden of
taxation among central city consumers, suburban consurers, central city
landowners, and suburban landowners depends on the characteristics of
consumer taste and production technology. One typical result is that if
production technology is relatively labor-intenzive, most of the burden
of taxation will be borne by central city laborers, while if technology
is land-intensive, » greater burden will be borne by landlords.

This example of a two-sector general equilibrium model typifies a
wide variety of such models. Strong (unrealistic) assumptions are ﬁade
so as to isclate the effect of one or two characteristics of production
technology ur taste on tax incidence. In this example, we isolated th:
effects of the labor- (or land-) inte:i siveness of production on tax inci-
dence. A similar model might isolate the\effects of consumer reslden-
tial mobility, labor supply elasticity, or demand elasticity on the in-
cidence of the tax in question. Models of this type, used frequently

in the analysis of the incidence of the property tax, are discussed in

Chapter V.,

Partial Equilibrium Models

An analysis of the effect of a tax on the market for a single com-
modity frequently provides an adequate approximation of the total effect
of the tax. Recall th.t we used supply and demand diagrams in the sec-
tion on the evaluation of taxes earlier in this chapter to illustrate
the inefficiency inherent in all forms of commodity taxation. We use
the same tool here to analyze the incidence of taxation.

The partial equilibrium analysis of taxation answers the basic
question, Which side of the market bears the burden of a tax? Or, to
what extent does the tax reduce consumer surplus and/or producer protits?

The usual method of analysis is to determine the offect of the tay on

two prices:  that paid by the consumer and that 1eceived by the producer
per unit of the taxed good., If the after-tax price paid by consumers

ls the same as the before-tax price, then the entire burden of the tax
Falls on the producer. As the after-tax price pald by consumers rices,

the burden shifts propovt fonally from the producer to the consumers.
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The partial equilibrium analysis of taxation is illustrated in Fig.

14. The ¢urves D and S represent demand and supply in the absence of
the tax: specifically, S indicates the net price that a firm must re-
ceive to be willing to supply a given quantity of the good.

Suppose that a per unit tax, to be paid by the producer, is imposed
on the commodity represented in Fig. 14. Now when the producer sells a
unit of this commodity, he must pay $t to the gcvernment. To obtain,
say, SP in after-tax revenues, he must receive $P + t from the consumer.
The effect of the tax, therefore, is to shift the supply curve upward by
a vertical distance equal to the amount of the tax per unit. The new
supply curve, S', shows how much the producer must now receive per unit
to supply any given amount of the good.

The old equilibrium price and quantity, P. and Ql’ obviously cannot

1

be sustained. If the producer receives P_. per unit after the tax is im-

1
posed, he will be willing to supply only Q2 unirs of the good, rather

than the Ql units he had been supplying before the tax. The after-tax

Prica

Quantity

Fig. 18— Fffect of par unit tax paid by producer
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equilibrium lies at the intersection of the new supply curve, S8', with
the demand curve. At price P3, the quantity demanded equals the quan-
tity supplied, and the market is again in equilibrium.

Figire 14 shows the proiucer and consumer to share the burden of
.he tax almost equally. The price paid by the consumer has increased
from P, to P,. The price received by the producer has decreased by ap-

1 3

proximately the same amount, from P, to P, ~ t,.

The tax burden is not always distribjted as equaily between the
consumer and producer as it is in this case. Before we discuss the de-
terminants of tax fncidence, however, we will demonstrate that the dis-
tributfon of the tax burden is not determined by which side of the

markcet--producer or consumer—-actually pays the tax.

Figure 15 depicts the same before-tax market as Fig. 14, except that

now the consumer, rather than the producer, pays the tax of $t to the
government for each unit of the good purchased. The demand curve, D,

represents the quant ity consumers are willing to buy at any given price

Prica

Quantity
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per unit. After the tax ls imposed, however, when a consumer pays any
price, P, per unit, the producer receives only $P - t, and the govern-
ment again gets the difference of $t. The tax, therefore, shifts the
demand curve downward by a vertical distance equal to the amount of the
tax per unit.

The before-tax equilibrium, P, and Ql’ is no longer sustainable,

because suppliers are unwilling’tolprovide Q1 units of the good 1f they
receive only $P1 - t per unit. The after-tax equilibrium lies at the
intersection of S and the after-tax demand curve, D'. Consumers nuw
pay $P2 per unit and purchase the quantity that they want, Qz, at that
price. The producer receives $P2 - t per unit and supplies the quantity
that maximizes his profits at that price. The quantity demanded equals
the quantity supplied, and the market is therefore in equilibrium.

Superimposing Fig. 15 on Fig. 14, we see that the after-tax equi~
librium prices to the cunsumer and producer are the same on both figures
and that each side of the market bears the same portion of the burden
on each figure. Thus, 1t makes no difference with respect to the inci-
dence of a tax which side of the market actually pays the tax.

This conclusion simplifies discussing the determinants of tax in-
cidence in a partlal equilibrium context. We will analyze several para-
digmatic cases, assuming simply that all taxes are paid by the producer,
but knowing that the demonstrated results apply equally to taxes imposed
On CONSUmeErs.,

The demand and supply curves in Fig. 16 illustrate how the clastic-
S g T and demand dstermine the ineidence of taxation.

Case A represents a perfectly elastic supply curve with a typical
downward-slo} tng demand curve, Before the good in question was taxed,
suppliers were willing to sell any quentity of it, ar long as the price
was at least 5P per unit. With the Imposition of a tax, suppliers must

tocelve an after-tax price of $P 4+ t to be able to keep $P for them-

wlves.  The new supply curve ts represented by S', and the new equi-
Librfum price 15 %P 4t per unit, In other words, the price pald by
consumers has gpone ap by the full amonpi of the tax. With a perfectly
clast e supply, then, the entire burden of the tax {y borve by consumer s,
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Case B is the mirror image of case 4, with perfectly elastic demand
and somewhat inelastic supply. As before, the tax shifts tle effective
supply curve unward by a vertical distance proportional to the amount
of the tax. In this case, however, consumers refuse to buy the good
when the price to them rises above $P per unit. The price paid by con-
sumers therefore remains the same, while the price received by producers
decreases by the full amount of the tax. With a periectly elastic de-
mand, the entire burden of the tax falls on producers.

Case C illustrates avperfectly inelustic demand curve with a more
elastic supply curve. Here consumers are unwilling or unable to substi-
tute other forms of consumption for the taxed good. With a perfcectly
inelastic demand, consumers bear the full buruen of the tax.

In case D, the supply 1is perfectly inelastic: The quantity c=f the
good available cannot change. The supply curve does .cc shift; consun-
ers continue to pay the same price, but producere reccive $t less per
unit than they did before. With a perfectly inelastic supply, producers
bear the full burden of the tax.

These figures illustrate a basic princinle of incidence analysis:
The Largest proportion of the burdem of any tax will be horme by the
feact clastie stde of the market. This principle corresponds to a com—
mon sense notion. Inelasticity of supply or deidnd reflects inflexi-
hility in economic behavior. The wm.ve inflexibl: side of the market is
less able or willing to change ico econumic behavior so as to avold the
burden ot taxation, and therefore it hears most of that burden. Al-

thonugh Fig. 16 represents o-iar caser of verfectly elastic or perfectl
¢ | y

{nelastic supplys or demsad, (he resuits also apply to intermediate cases.

The burden of a4 tax is diatribosed according to the reltative elastici-

(tes of supply and demand.

A oalwaye, partial egquilib: furr analysis presents an incomplete
pictore,  We know, for example, that if <he supply cf a good is rola-
fively Tawiasntic, procucers bear a larpge proportion of the burden of a
tax on that good.  We Jdo ner know, however, piven only a partial equi-
Pibs e analy=is, how @ - producer 's burden is distributed anong the
o ot ot the ttrm, o he daborers employed by the flrm, or the landlords

G
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whose property may be rented by the firm. Likewise, we know that if de-

mand is inelastic, consumers bear a large part of the burden. Therefore

they have less income to spend on other things, and firms that would

have supplied those other things can expect a decrease in revenue. The

effects of taxation, especially of a good that consumes a large portion

of a household's budget, clearly extend beyond the market for that goud.
While partial equilibrium analysis is necessarily somewhat incom-

plete, the basic insight generated by that analysis is sound. The inci-

dence analysis of any tax must answer a crucial empirical question: Is

supply or dcmand more elastic? Econometrics, by providing empirical esti-

mates of the supply and demand curves for the taxed good, can answer the

guest fon.

SUMMARY

ESfieicney and equity are the two criteria for evaluating alterna-
tive taxes. The efficiency criterion dictates that inelastically de-
manded goods be taxed at higher rates than elastically demanded goods,
When an elastically demanded goid is taxed, much les? of it 1is purchased.
Consumers lose the benefit of that consumpticn, and the government col-
lects no revenue from the lcst sales. 1otation, to be efficient, should
minimize this double loc - of consumer well-being and government revenue
by taxing inelasticaliy demanded gords at relatively higher rates.

The w7ty criterion s ausociated with two princip’=s of taiv rax-
at fon,  According ve the "o f7t prineiple, those who benefit most hy
the provision cf <ome pgovernment service should pay the most in taxes
Yo support that scervive.  The @ {10ty-to-pay proaciple says that those
with a greater ability to pay should beor wmore of the tax burden than
those with less ability to pay.

The (neidenee of @ taa is the distribution of the burden of that
tax among cconomic actors., [neidence analysis identifies the household,
or type of honsehold, whose wel!-being Is reduced because the tax was
impe cod. Feonomists have devised several methodologies for determining
which classes of honscholds will bear the burden of a given tax.

fover cqud b eiim Tre D ence analipa T shows how o ek widd fall en

broad «lasses of households—-labor, capital owners, or corSiumere -

91
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depending on elasticities of demand for taxed and untaxed goorls and the
ability of firms to substitute different inpu¢s.

Partial equilibrium incidence analysis uses supply and demand
graphs to show that the burden of taxation of a single good will fall
on consumers or producers of the good, depending not on whn actually
pays the tax, but on the relative elasticities of supply and demand.

To the extent that demand is inelastic, the burden will fall on consum-
ers. To the extent that supply is inelastic, the burden will fall on
producers. The side of the market that is relat vely more flexib.e in

its economic behavior will bear the smaller share of the burden.
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V. THE CURRENT ANALYSIS OF THE PROPERTY TAX

The property tax constitutes the largest single source of revenues
for public education in the United States. Recent school finance re-
forms have, to some extent, reduced this reliance on the property tax,
but the tax remains a central concern of school finance analysts. Any
change in school finance institutions necessarily involves changgs in
the property tax, and almost any change in property tax instftutions
necessarily affects school finance,

This chapter discusses the uniform and differential aspects of the
property tax in the United States, who bears the burden of this tax,
and the effects of zoning and income segregation on property tax inci-
dence. The relationship between property taxes and the value of capi-
tal assets is analyzed in the final section of the chapter.

| The property tax is an ad vsalorem tax, i.e. a tax on the value of
vea! ppoperty, paid to the government by the owner of the property.
Real property--also called real estate, capital, and capital assets--
includes luand, buildings, and machinee. A property owner's liability
is a fixed percentage of the asscssed value of the property, which is
usually an approximation of its market value (the amount for which the
owner could sell {t), as determined by local assessors.*

Economists agree that the traditional view of thé preperty tax is
too limited fn several important respects and currently accept a "new"
view that is, in fact, an extension and reinterpretation of the old
vivw,** The discussion in this chapter is based on the new view.

The currvent analysis of the property tax stems from the observa-—

tion that this tax, 2s administered in the United States, amounts to

“Prupvrtv vitlue assessments tend to be somewhat inaccurate, but
this tnaccuracy does not bear directl: on our discussion of schoel fi1-
navee,  Tu this chapter we treat the property tax as a fixed percentage
af the actual market value of the property and refer (o the process of
real property asscssment only a= it applies to our discussion.

“KA discnssion of the econonie analvsis of the bropevey tax, includ-
fng o carefal compari on ¢ the new and old views, may be found in Henry
FoAaron's excellonr ho Cagat e Peorepty Tae? A New View (197%).
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two separate taxes: a uniform tax and a differential tax. Almost all
real property in the United States is taxed, and almost all jurisdic-~
tions levy some form of property tax. One way to ascertain the effects
of the property tax is to analyze the incidence of a uniform, nation-
wide tax on all real property. The second way is to analyze the inci-
dence of the portion of the tax that varies from place to place. The
effects of these two taxes differ to the extent that the incidence of
the uniform tax depends on the elasticity of the gupply of capital and
the incidence of the differential tax depends onuthe mobility of the
economic actors.

The analysis of the property tax is easier to understand 1if we
limit our discussion to taxes on business, rather than residential,
property. The analysis of residential and business property taxation

are, however, essentially identical.

TH1E UNTFORM TAX

The uniform, nationwide property tax is a tax on capital--land,
buildings, machines, etc.--paid by the owner of the capital. The inci-
dence of this tax, like the incidence of all other taxes, is determined
by the relative elasticities of supply and demand for the taxed good.

Economists generally assume that the aggregate supply of land,
buildings, and machines is inelastic. This assumption is certainly
true for the short run, because it would be impo:3ible to quickly alter
the total quantity of capital available. New construction and the pro-
duction of new machines take time, and the total quantity of available
tand, ¢ven in the longest run, can hardly be changed. If the supply of
capital is perfectly Inelastic, the burden of the uniform, nationwide
property tax is borne by owners of capital. The income received by
owners of land, buildings, and machines is reduced by an amount equal
to the revenue raised by the government. This point usually ends the
analysis of the uniform property tax.

In the long run, however, the supply of capital may not be perfect-

Iv Inelastic; the tax nay therefore reduce the supply of capital; and

)
At
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part of the burden may therefore be passed from capital owners to
consumers.

Consumers' savings provide the source of new capital. Using some
of the income which they might otherwise spend on current consumption,
consumers invest in capital, usually by lending their mcney to inter-
nwediaries, such as banks, which then buy land, buildings, and machines
or lend the money to other investors to buy land, buildings, and ma-
chines. In buying capital, consumers store income for future use. By
reducing the income consumers may expect to receive from the sale or -
rental of their capital, taxes on capital reduée consumers' incentive
Lo save.* The higher the uniform propefty tax rate, the less the in-
centive to save. If consumers save less, less capital is available than
would be available had they saved more. Thus, a tax on capital may, in
tt.e long run, reduce the supply of capital.

If the supply of capital is, in fact, somewhat elastic, chen part
of the burden of the property tax will fall on those who purchase capi-
tal, namely the firms. The owners of the firms, therefore, bear part
of the burden of the property thx or, more likely, pass at least part
of their share forward to their consumers or backward to the workers

who sell]l their labor to the firms.

0 The incidence of the uniform, nationwide property tax
depends, therefore, on the elasticity of the supply of
capital, that is, on the sensitivity of cons:mer sav-
ings decisions to the after—-tax income they receive
for the use of the capital assets they own. Because
most analysts assume that the supply of capital is rel-
atively inelastic, they conclude that the burden falls

on capital owners and the tax is, therefore, progressive.

*This discussion holds all other determinants of savings decisions
constant. Specifically, it ignores such factors as inflation, the in-
come tax, and the position of the household in its life cycle. These
other faciors probably influence savings decisions much more than does
the property tax. Nevertheless, this tax may have guch an effect, and
its absoiute magnitude, If not its relative magnitude, may be
substant tal.,



THE DIFFERENTIAL TAX

The differential property tax is a tax on capital, paid by the
owners of the capital, in a specific location. Owners of capital in
jurisdictions with high taxes must pay a higher percentage of the
value of their real property to the government than owners of capi-
tal in low-tax jurisdictions. Again, the incidence of the tax depends
on elasticlties of supply and demand. To understand the effects of
the tax in this case, however, we must revise somewhat our concept of
elasticity. Instead of being concerned with the supply of or demand

for capital in general, we are now interested in the market for capital

in a particular location.

The Incidence of the Differential Tax on Business Property

7t all <apital were -firxed in location for all time, the entire
burden of local taxation would be borne by owners of capital in that
location. In other words, suppose it were impossible to move machines,
build new buildings or allow old buildings to detericrate. This would
mean that the supply of capital to each location was perfectly inelastic.
No matter what happened, the supply of capital in any given jurisdiction
could not be changed, and capital owners would therefore bear the entire
burden,

Furthermore, if all capital were fixed in location, the entire
burden of loca’ taxation would be borne by the capital owner when the
tax was first imposed. Consider the owner of, say, a building in a spe-
cific jurisdiction. At some point in the past, this capital owner must
have purchased his property at some price or constructed the building
at some cost. The price originally paid for the building was deter-
mined by the rental income the owner expected to receive from that prop-
erty. The higher the expected rental income, the higher the price of
the prnporty.* (f the jurisdiction in which the proverty is located
raises the local tax rate, the after-tax rental income that the prop-
erty owner receives will be less than the pretax rental income. If the

owner sells the buflding, the new price, based on a lower after-tax

X
This relationship is presented more precisely in the final sec-
tion ot this chapter,
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rental income, will be lower than the price he would have received if
‘local taxes had remained at their previouﬂ level. The new owner, hav-
iug purchased the property at the new, lower price, a price determined
by the new after-tax rental income, will therefore not bear the burden
of thé tax. ' . ,

Capital is not, however, completely immobile, and the entire burden
of the differep%iai tax may not be borne by owners of capital. Although
buildings do nTt usually move from place to place, they ;;:Q;;\all9wed
to deteriorateland therefore to decrease in value over time. Owneéﬁ\of\\
,deteriofating property may use the money saved on maintenance costs to "\
" build new buildings elsewhere. By this process capital may move from |
place to place. 1 S , ‘

) Capital is attracted to locations where it commands the highest ‘
price. A builder of an office building, for example, will choose a lo-
calit} where thé pricé per square foot of office space is highes;, un-
less such factors as construction coscs or the price of land are so high -
as to make the investment unprofitable.‘ The after-tax price directs the
location of new capital investments, since\ghis is the brice that the

builder, or the landlord who buys the building, will actually receive.

To say that capital is mobile is tg say that the supply of capital
to any given location is somewhat elas;ic; therefore, part of the burden
of differential property taxationhmaijbe borne byltheufirms in these
locations. The higher the after-tax price builders or landlords receive
in a specific lace, the greater the q antify of capital that will lo~
cate there. 1f capital is elastically pupplied to ~any given location,
part of the burden of high differential‘%axation at that location will
be passed on to those whp demand the capital there, namely, firms.

The firms themselves may also be mobile. Firms will loca;e in the
places where they can expect to earn the highest profits. If the price
they must paf for the capital they use in production is higher in a
given place, the cost of production there will be higher. Where the
property tax rate is higher, therefore, the costs of production will beh
higher and profits will be lower. The firm may therefore choose ta lo-

cate elsewhere unless some other determinants of the firm's level of
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profits make up for the disadvantage of a high cost of capital inputs.
Unless the firm can sell its product at a higher pr;ce, or unless the
cost of other inputs, labor, or land is:lower, the firm will not locate .
where taxes are high. o
' Because both capital and flrma ﬁpy be mobile, the burden of differ-
ential pgoperty'taxation must fall on the consumers of the firm's prod-
uct, on.the workers ﬁho supply labor to the firm, or on the landowners
who rent theii property to the firm. Which of these actors bears the
ultimate burden of the tax again depends on the elasticity of supply
and demand.  If the demand for the firm's products is inelastic,: the
_ bﬁrden will be pasied on to consumers. If the supply of labor to the
firﬁ,is inelastic, the workeré will bear the burden. ' |
Inelasticity of supply and demand in this context have the same
meaning as they have with respect to the supply qf capital to a specific
location. If consumers are mobile, that is if th;y can g0 elsewhere to
buy the firm'g products, demand for.the output of firms in a specific
location is elastic. If workers are mobilg~and can migrate fairly
quickly to areas where they can obtéin higher wages, the supply of labor
to firms in a specific location is elastic and workers therefore dq not
bear the burden of the differential tax. |
If households, or some class of households, as consumers of goods
nroduced by firms using highly taxed capital or as workers supplying
j.bur to firms using highly taxed capital, are immobile, they will bear
the burden of the tax. If all households, firms, and capital are E}ghly
mobile, the full burden of the tax will be borne by the owners of the
only perfectly immobile factor of production: land.
. /
o The incidence of the differential property tax depends,
therefore, on the mobility of the economic actors; those .
who are least mobile, i.e. least able to escape high
taxation by moving elsewhere, bear the burden. Because
over the long iun a substantial proportion of the burden
of the differential tax is likely to fall on landowners,

the tax is considered to be progressive.
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The Incidence of the Differential Tax on Residential Property

The analysis of the effect of the differential can be extended to
residents of the taxing ‘jurisdiction, i.e. to renters and homeowners.
Owners df rental housing can bssthought of as firms that supply housing.
The capital used by these firms, the apartment house, is subject to

taxation. If taxes in one location are higher than in another, land-
lords and buildere will’locate their buildings in the lower tax'juris-
diction,/upless, of course. the rents are high enough or the price of
land low enough in the high tax_jurisdiction to make up for the difter-
ence in taxes. If the deﬁand for reanl housing in a specific location
ls inelastic, that is, if renter-occupants are immobile, the renters
bear the bqrden of high local taxes. Tlf the demand for rental units 1is
elastic, then the burden of the tax iq psssed backward to landowners. ‘

, The differential property tax on dwner—occupied.housing raises the
price a homeowner must pay to ;eside in a certain community. Everything
else being equal, a potential buyer would prefer to buy a house in a
low-tax father than a high-tax jurisdiction. If potential buyers are
. free to choose among a large number of communities, each with a differ-
ent local tax rate, then the demand for housing in each community will
be highly -elastic and the supplier of owner-occupied housing will bear
the burdep of the tax. The suppliers, or current owners, of hduses in
high-tax jurisdictions must rediuce their selling prices below those of
similiar houses in low-tax localities if they wish to sell. The current
owner, therefore, bears a large part of\the burden. 1If, however; when
the current owner bought his house, he too was able to pass the burden
of differential taxation backward, then it was the original owmer of
the property at the time the differential tax was imposed who bears the
burden of the tax.* . |

If, on the ofher hand, the potential buyer's demand for a specific

" location is ineiastic, if for'ssme reason he is unwilling or unable to
locate in s.iow-ésx comnunity, a larger part of the burden of differen-
tial taxation will‘fall on him. '

This mechanism is discussed in greater detaii in the final sec-
tion of this chapter.

i
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The logic 6f these cases--business property, rental housing, and
owner-occupied housing-~is identical. The economic-actors whc are
least flexible in their choice of locations, i.e. who are least mobile,
will bear the greatest burden of differential local taxation.

. ﬂ- . \

The Effect of Mobility on Incidence |
The incidence of the differential propeméy tax depends, then, on

the mobility of the various economic actors,/and the distribution of
the burden obviously will differ from the short run to the long run. -\

In the short run, say for the first year or so after a locality
increases its property tax rate, all economic actors are probably im-
- mobile. Because capital, the taxed factor, is immobile and therefore
inelastically supplied to the locality, oynerd of capital located in
the jurisdiction will initially bear the burden of the new tax.

In the long run, however, capital owners will respond to the new
.tax by moving their capital--reducing thcir'investment.inhfhe higher
tax locnlity, and investing more heavily elsewhere. As the supply of
 capital is reduced in the jurisdiction, its price rises, and the\burden
of taxation is passed on by the firms that use the higher- priced capi-
tal to consumers, workers, or landowners. Households that are und!}e :
to move in response to higher prices for consumer goods ﬁnd lower wages
will bear part of the burden. _ -

In the very long run, enongh households will have mZved'out and
the demand for locally produced goods will have'diminished;edough 80
that the price charged for those goods will have dropped to the old,
before-tax level. Likewise, outmigration will reduce the supply,of
labor, raising wages to the pretax level. Once all mobile factcrs have
responded, the burden of the tax will fall on landowners.

What proportion of the total burden falls on each group of actcrs,
“and therefore the equity of the differential property tax, depends on
the relative degrees of mobility. Given the current state of empirical
knowledge of factor mobility, economists are unable to define a precise.
allocation of the burden of the differential property tax. They know,
however, that people in the United States are highly mobile. The past
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three decades have witnessed one of the largest and fastest migrations

of population in histo » the movement of rural southern blacks to the

Aurban north. Furthermore, according to the U.S. Census, the,averege \

household moves once every 5 years. Capital is also highly mobile, as

witness the recent shift in investment from'Eentral cities to. the sub~ ;
. mlooth and west.. , E

| |

The Effect of Zoning and Income Segrieghtion on Incidence

urbs and from the northeast ‘to the

Bruce Hamilton (1976) pointed out a way in which the property tax
wight work to the disadvantage of low-income households. Assuming that
all residents of'a;jurisdiction benefit equally from the public ser-
vices provided by the local government, ﬁe reasons as follows. Because
an individual's tax bill ia prooortional to the value of his , ‘operty,
richer households pay more in taxes than poorer households. The.use
of the property tax, therefore, necessarily involves a degree of intra— .
jurisdictional income redictribution. Wealthier households pay more .
in taxes than it costs to provide their share of public services, while
poorer households pay lees. The rich, in effect, subsidize the poor's
consumption-of'qulic services. The presence of low-income households,.
therefore, creates 2 burden on the wealthier taxpayers in a jurisdiétion.
This inherent redistribution associated with the property tax creates
an incentive for those at the upper end of the local income distribution
to try to discourage lower income households from moving into the
community. | {

The institution of minimum lot size or single-family zoning,-accord-
ing to Hamilton, provides a mechanism by which wealthier households can |
effectively exclude lower income households from certain communities.
This confluence of motive and opportunity has two effects. The first
effect is a tendency toward income segregation. If all communities»'
acted on the incentive to exclude potential residents with incomes below
the current median of the community, then in equilibrium each community

would consist only of households falling within some narrow, range of

incomes.
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The second effect is the lack of an incentive to provide housing
for the-pooibat households. If all,éomummitiés failed tb provide such
housing, th$ suﬁply of housing for very low income households would be .
limited and these households would pay more for their housing. Fur-
thermore, the_reg{ggggial.PQQLIity of low income households would be
reduced,’ana they would therefore bear a higher proportion of the bur-
den of differential property taxes in the few communities in which they -
were able to live. | , |

Hamilton concludes, thevefore, that the institution of zoning miéht

add an element of regressivify of the property tax.

TAXES AND THE VALUE OF CAPITAL ASSETS
This chapter has discussedéthe nonquantitative determinants of the

price of capital assets (land, buildings, and machines). The price, or
value, of such'én asset is determined by the income a potential buyer.
\_—Az/ﬁay expect to receive by renting this asset to a firm 6r, in the case
éf'residential housing, to a household. The higher the expected stream
of rental income, the higher the value of the asset. Property taxes,
that is, taxes -on capital 1nco$e, reduce the net income an owner may ‘ex-
pect to receive from that capital and therefore reduce the price a po- |
tential invéstor‘would be willing to pay fbr it.
” Our understanding of this reiationship, which is crucial to a gen-~ : '
eral understanding of the incidence of the property tax, can be deép-
ened by adding some quantitative content to this qualitative analysis.
A more precise descriptigﬁ of how the price of an asset: is determined
follows. ‘

We begin with a‘simple prublem. What amount would an investor
have to deposit in a bank in order to be able to withdraw $100 per year
for 10 years and have nothing lgft at the end? Since banks pay interest
on deposits, the amount the investor would/have to deposit would be less
than 10 x $100 = $1000. Exactly how much would he hﬁve to deposit?

To solve the problem, we divide it into ten separate problems and
ask how much the investor would have to deposit now in order to with-
draw $100 in one year, how much he would have to deposit now in order

to withdraw $160 in two years, and 80. on.
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The first question ca§ be answered by‘aolving a simple algebraic
thation. We know that he will earn some raté of interest on his de-
} © posit, and we represent this rate by r. The interest rate on bank de-
1 posits is usually around 6 or 7 percent, so r = 0.06, 0.07, or some-
thing in that ranée. If he deposits $X in a bank account, by the end
of one year he will have $X + rX = $X(l+4r). If he wants to withdraw
$100 at tﬁe end ¢f the year, he must deposit $X so that:

- * X(14r) = $100
Therefore

_ $100

X=am

Now consider the second year problem. If he deposits $X, he will

have X(1+r) by the end of the first year and X(l+r) + X(14r)r = X(1+r)
(14x) = X(1+r)? by the end of the second year. Therefore, if he wants
to withdraw $100 at the end of 2 years, he must deposit $X 80 that

i

x(14+r) = $100,
or

X = $1002
(1+r)

By similar development, the amount that he must deposit in order
to withdraw $100 in three years is

g o $100_
3
(1+1)

and so on.

i}
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We now return to the original question of how much he would have
y to deposit initially in order to'withdrawlsloo per year for 10 years.
‘ : We simply add all of the individual amounts that he would have to de~
posit in order to withdraw $100 for each individusl year. The initial
'deposit would have to be 7

$100
(1+r)

$1002 ...+ 100

(1+r) I (14710

+

' represents the net present value of a stream Jf ten snnual payments
of $100 each. Once we know r, we can easily compute V. -
The same.lsgic underlies the determination of net present value
or the,price of sny capital asset'that yields income.. The interest rate,
r, sometimes referred to as the rate of return or discount rate, vi;}
differ for different types of capital assets.  ‘Banks offer among the ' . !
most reliable financial investments in our economy. guch invest hrs as
land, buildings, and corporate stocks yield less certain income streams.. ’
The more uncertain the income stream yielded by a capital asset, that . '
is, the riskier the ssset, the higher will be the interest rate used to ' '
determine the value of the asset. However, the algebra of the relation-
ship between the income stream and the value of the asset is identical./
Suppose we have a capital psset (land, a building, a stock, or a
bond) which is expected to yield $Y a year in rental income for a 50-
year period. The value of that asset will be

2 \
V= Y + Y +...+—Y—— 'y

M) (4r)? (l+r)

A potential investor would be willing to bay s#ifor this hypotheti-
cal asset. Suppose that & tax of $T per year is imposed on the income
yielded by this asset. What will be the effect of this tax on the value
an investor would be willing to pay for this patticular asset? Now, in-
stead of $Y per year, the investor will receive $Y - T per year. A tax .
on a single asset, or on all of the assets located in a pargicular juris—~ -

diction, will have little effect on the rate of return, or /interest rate,
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earned by investors in general. Therefore, r will not change. The new

value for the asset, V', can be computed according to the same formula:

~Y¥=-T . Y-T Y-T

+ + 00 -
(l+r); (1+r) (l+r)

v'

- —

' This can be rewritten as:

Y T K -
(“*‘”) toee? (l+r)50) ) ((“") P ® (l+r)50)

« }

The term inside the rightmost set of parentheses of this iast #quafion

is the net present value of the tax payment stream. It is equal in

other words, to the investment one would have to make' in order to re- 3 {i

ceive an income stream equal to the amount of the taxes due each year . .

on the original asset. , 4 . ' ‘
Consider the situation of an investor who had bought the asset be-

fore the tax was imposed and paid $V for it. Suppose the investor de-

cides to sell the asset to someone else after the tax is imposed. The

original owner will receive only $V', rather than the\$V he originally

paid for the asset. The difference between the price the original in-

vestor paid and the price he receives from the sale, $V - V', exscély

equals the net present value of the tax pryment stream. ‘
Who then bears the uarden of the tax? The new owner, who will pay

the annual tax to the government, has purchased an. asset vwhich yields

$Y - T a year at a price of $V', exactly what any investor would be

willing to pay for such an asset. The new owner, therefore, bears no

burden. The original owner bears the entire burden in the form of a

loss on his purchase and sale of the asset. The entire burden of the

tax 1is borne by the owner of the asset at the time the tax is imposed.
This discussion refers only to the effect of taxes on specific

capital assets or on some small proportion of the total capital avail-

able in the economy, It might apply, for example, to an increase in

property taxes in a specific small jurisdiction. A general tax on
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' alllcapital, such as the nationwide uniform property taxgrwould not have

the same effect. A tax on all capital rehuces the income yielded by

each capital asset. A uniform tax on capital would reduce the net inter-
est received by owners of bank accounts. A 50 percent tax on all capi-
tal income, for example, would reduce the net interest payment on bank °
accounts from 6 percent to 3 percent. In other\words, our discussion

of the effect of taxes on the values of specific capital -assets refers
to the effects of differential property taxes only. This general phenol—
enon-~the effect of taxes on the value of capital assets--is referred to

in the economic literature as the capztaltsattan of property taxes.

SUMMARY

As we have seen, the property tax is subject to two eep&rate analy- \

ses., The effect of the nacionwide, uniform, average'property tax rate
is generally assumed to reduce the incomes of owners of capital. This
conclusion is qualified somewhat by the consideration that if the income
capital owners receive from their investments is reduced, they may save '
less of their current income. A reduction in the quantity of available
capital may result either in increasee in the prices of outputs, espe-
cially those of firms that vse large amounts of taxed capital inputs, or
in reductions in the wages paid to workers. The importance of this qual-
ification with respect to the leng-run elasticity of the supply of capi-
tal is uncertain, and most economists appear to accept the conclusion
that the burden of the nationwide ;verage property tax falls on capital

owners. If so, the tax is progressive, since capital owners,-as a class,

"tend to be better off than those who have nothing to sell but their

labor s=2rvices,
The incidence of the differential property tax,\the part of the tax
that varies among locations, falls on the least mobile economic actors.
In the short run, an increase in local taxes will afﬁbct those who pay
the tax, the capital owners, because they cannot qoyé their capital
quickly. Over a longer period, capital can, in a sense, move from high-
tex to low-tax jurisdictions. Once this has happeﬁed, the burden of
hagh local taxes will fall on other economic act;%sr-consumers or
/ !
./ ‘
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‘laborers. The léast mobile will bear the burden for the longest time.

Eventually all economic actors will have responded leaving only the
perfectly immobile landowners to bear the ultimate burden. The distri—
‘bution of burdens will depend on how fast these adjustments take place.
Over the long run, however, a'substantial proportion of the burden is
likely to fall on landowners. and the differential property tax too is
considered progressive.

The overall conclusion that the property tax is essentially pro-
gressive must, however, he modified somewhat in light of Hamilton's
analysis. To the extent {that exclusive zoning is a major factor in de-
termining the residenrial\patterns of different income classee, part of
the burden of the property tax may be porne by low-income households.




VI. ECONOMIC THEORIES OF SCHOOL DISTRICT GOVERNANCE

! !
1

Our discussion to this point has dealt with two school finance
variables: expenditures andltax rates. fhis chapter goes one step be-
yond these variablea to investigate how gross expenditurea are trans-
formed intb educational services. -

School:district‘managera turn expenditures into educational ser-
vices, using the money made available to them by local taxpayers and
state and federal aid to\purchaae educational inputs, including teacher
services, materials, and\buildinga. In this senee, the behavior of
school district managers,is superficially analogoua to that of the man-
agers of private sector firma. The incentives that determine the be-
havior of school managers, however, differ from those influencing tle
choices of private sector managers. Furthermore, the output produced
by school managers--education--differs in several important respects
from the product produced by the paradigmatic private sector firm. For -
these reasons, the attempt to develop economic models of school district
managerial behavior have been less auccesaful than other attempts to
apply economic theory to school finance questions. Nevertheless, some
economists have tackled these issues, and their findings suggest some
insights int:\how districts are and ought to be menaged. N

We begin by defining the role of the school d strict manager in
“economic terms. That is, we ask what it is that sihool district man-
agers attempt to maximize. In all of the economic models discussed so
far, each actor's objectives are well defined, at least in principle.
Consumers maximize utility. Firms maximize profits. Governments maxi-
mize social welfare. The objectiveqiof school district managers can be
viewed in two different ways. .

According to che normative theory of school district managerial
behavior, because a schoul district is a government agency, its managers

——— e t— ot — ot ———

*
The step after this one, the investigation of how services are
transformed into educational outcomes, is equally important, but far

beyond the scope of this report.
7
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should attempt to maximize social welfare. Social welfare is again de-
fined as some .aggregatio . of individual hoﬁsehold levels of well-being.
In other words, the school district manager' should act to make his cli- -
eqts, the residents of the school district, as well off as they can
poFsibly be,;given the total resources available to the community and
the tastes of the residents.

A péedictive_f@eoty of district managers' behavior might be built
around an attempt to ascertain the objectives which actually inform'man-
agerial choicesu\ School district managers :re individuals with their
own preferences and objectives. Some might simﬁly want to maximilze
their own income; others may seek to increase the probability of being
reelected or reappointed to their current jobs, or to rise in the ﬁier-
archy of the education profession, or to send a Pigh percentage of their

pupils to Ivy l.eague schools.

A NORMATIVE THEORY OF MANAGERIAL BEHAVIOR

The environment of a school district manager consists of the dis- .
trict's clientele and the local markets for educational inputs. The
clientele, the residents of the district and the firms located in the
district, contribute to the financial\support of district operations.-
Other sources of financial support are state and federal grants. Each
resident of the district assigns some subjective value to education in
general and to each specific output of the schools--basic skills, ad-
vanced skills, affective outcomes, and so on.

We assume that proéedures--elections, for example-—-exist for
translating these individual preferences into a social welfare function
for the school district. We assume also that some other set of pro-
cedures, other elections possibiY}\determine tbe total financial re-
sources available to the district managef. |

The manager's job is to design an educatibnal proéram that will
produce the level and combination of outputs whiéh maximizes local so-

. 'The educatidnal\ptg‘

cial welfare, given the total budget available
gram, in turn, consists of a set of educational inputs, including

teachers of different types, materials, and facilities.
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These assumptions generate a model s. complex that few normative
insights can be derived from an analysis based only on these assumptions.
To derive any préacripti&ns-a; all, we must begin by analyzing simpler
models. _ _

The first simplifications are radical assumptions: (1) }hat school
districtq produce a single‘outpur;'(Z) that district managerjlfhce a
completely understoo? énd'certain production technology; and /(3) that
all educational inputs are supplieg to districts at a constant price

per unit (i.e. alvaactors of educational production are perfectly elas-
tically supplied). After an analysis of this highly simplified model in
this chapter, we will drop the first two assumptions in turn and discuss
the ways in which the conclusions are changed by making the assumptions
more realistic. We will drop the final assumption, that of a perfectly
elastic supply of inputs, in Appendix A. |

A district manager faced with.a known technology, a set of input
prices, and a fixed budget'shbuld attempt to choose the combination of
inputs that will enable him to produce the highest level of output,
given the fixéd budget. Two considerations enter into the manager's
decisions regarding how much of each input to use:i~the unit price of
each input and the productivity of that input. This‘hypotheticgl man~-
ager will choose to use large quantities of the most productive and
least expensive inputs. Inputs that are less productive and more ex-
pensive will be used more sparingly. _ |

This simple prescription 1is complicated by two general character-
istics assumed to’Be shared by all producqion technologies. First, we
assume that the productivity of any given/input is determined in part
by the quantity of other -inputs that are in use. We assume, for ex~
ample, that the better the environment in which teachers work, the more
productive they will be. In other words, the better the quality of the
'gchool building and the richer the available supply of materials, the
higher'thn output produced by any given teacﬁing staff. Seéond, we as-
sume that the productivity of any single input, all other inﬂuts being
held constant, diminishes on the margin. In other words, the additional

output produced by one more teacher will be greater if that teacher is
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added to a staff}éf 100 than if he is added to a staff of 1000, all

A

other inputs held'constﬁnt. \
These two gssumptions taken together tell us that the optimal de-
cisions fbr\a school district manager will involve the use of a-combi-cv
nation of inputs. It does not pay to spend all of the hudgét on teach-
ers,'for_example, because each addifional teacher hired produces a -
smaller increment of output\than the previous teachers hired; at the
same time, the productivity of all teachersAis enhanced by investments
in other inputs. - - ' e
When we assume that the product;on technology is known, we are
really assuming that the district manager knows all about these pro-
duétivity\relationships. He knows, for example,Aby how much output willr“b‘
--be increased if, g;ven some existing combination of imputs, the teaching
staff, the quality of buildings,“or the stock of equipment is increased
, by one unit.
\ The normative result of this analysis is as follows: In choosing
a combination of inpdts,_the school district manager should take into
account the productivity and unit cost of each indiviéuai input, con-
sideréd as, part of a combination of other inputs. |
' Some of the assumptions used to derive this conclusion,are patently

unrealistic. Howeve;. the fundamental nature of the »nrescription re-

mains the same when we drop the assumptions. Our notion of productivity
must be revised somewhat when we change the assumptions, but the pfe-
scription~-that we consider all inputs simultaneously and use a large
quantity of inputs vhose productivity is high relative to their unit
coét--remains the same.

Let us drop the first radical assumption noted above: that school
districts produce a single output. We know this to be false/ Suppose,
in fact, that districts produce multiple outputs ;nd that the outputs
are interdependent. The more of one output (e.g., reading fest scores)
a district produces, the easiér it will be for the district to produce
other outputs (e.g., affective skills). In deciding how much of a
given input to use, we must take into account its prodqctivity with
respect to each of the outputs of the district taken together and the

productivity relationships among the outputs themselves.
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Consider, for example, the decision of a school district regarding
the purchase of a computer-assisted reading program. We will want to
know the cost of the system and the increase in reading aqd other tests
scorés which the program is axpggted to produce. We will also want to
know the impact of improved reading skills on the production of other-
educational outputs. If we define productivity broadly enough to include
all of direct and indirect effects of each input, as part of a combina-
tion of inputs, 6q all outputs, the/prescriptioh remains the same.

Now we drop the second assumption regarding the district maﬁager's

certain knowledge of the production technology. The manager is not com-

pletely ignorant of all productivity relationships, but is more or less
uncertain about the size of the increase in output produced by an in-
crease in any giVen input. One possible prescription for managers faced
with this ‘kind of uncertainty would be to base input choices on his
best guess as to the production relationships among inputs. B o
Such a conclusion would, however; ignore one important element of
the‘social welfare function which the manager is attempting to maximize.

Some input combinations might be characterized by more uncertainty than

others. A new curricular program, for example, which looks highly pro-
ductive in theory but is largely untried might be rejected in faovor of

a more traditional approach which offers a smaller, but less risky, ex-
pected output. On the other hand, the manager of a school district
whose residents were less averse to risk might choose the newer an@ morgf

uncertain program. \

In sum, the manager's choices in an uncertain world should reflect:
his constituents' attitudes toward risk. Again, if we redefine the pr#-
ductivity of individual inputs to include their effect on the uncer- [ )
tainty of educational outcomes, we can prescribe the choice of an input

combination based on productivity and cost. /

EMPIRICAL INVESTIGATIONS OF MANAGERIAL BEHAVIOR

Most of the empirical work on school district managerial behavior

performed by economists has involved statistical analysis of district

budgets. Such analysis has sought to determine how managers allocate




new money among budget categories: classroom teacher salaries, numbers
of classroom teachers, other personnel, supplies, maintenance, etc.
Those who hnve undertaken this type of analysis generally went on to
assume that future behavior with respect to the allocation of discre-
tionary funds weuld be similar to ‘past behavior. Finally, they'used
estimated empirical relationships (regression equations) to predict
budgetary behavior. J

Another line of empirical investigation has attempted to build on
the admittedly weak basis of estimates of educational production func-
tions. A substantial body of economic literature reports the results

of regressions in which the dependent variable is gome measure of the

- output of ‘education and the independent variables are measures of the

%
quantity of various educational inputs. If the coefficients estimated

by suth_a procedure could be taken as indicators of the relative pro-

ductivity of different educational inputs, we would then be able to add

empirical substance to the normative results discussed in the previous

section. In other'worda, one of the objectives of this line of investi-

gation is to reduce some of the uncertainty with respect to production
relationships experienced by school district managers.

Unfortunately, most of the empirical models of educational pro-
duction reported in the literature have been based on the overly simpli-
fied model in which production technologies are known with certainty,
the managers' objective is to produce as much of a single output as
possible, and all inputs are perfectly elastically supplied. As we have
seen, it is a relatively simple exerciae to relax these assumptions and
modify our normative conclusions appropriately. However, develeping
empirical estimates based on the more complex model is a much move diffi-
cult undertaking, so difficult, in fact, that the literature is only
beginning to tackle the problem. y
SUMMARY

Economic models of school district internal decisionmaking are not

as well developed as other aspects of school finance analysis.

*
Three of the more recent and insightful of these studies are Brown
and Saks, 1975; Summers and Wolfe, 1977; and Brown and Saks, 1980.
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Theoretical models are largely normative. They suggest that an effi-
cient school district manager will choose combinations of inputs to pur-
chase by comparing the prices of those inputs with their productivity.
The productivity of any given input is considered within the context of
its role\gs one of a combination of inputs. Productivity is also rather
broadly defined to account for the relationship between any one input
and alf\.f the outputs the district may produce. Factors such as un-
certainty about broductivity relationships may also be incorporaeed in-
to the model. |

: Emakgical models of managerial Sehavior have béen ad hoc, producing
estimates\hi the proportions of new money that will be devoted to vari-

ous budgetary categories.
; 4 .
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Part Two

THE EGONOMIC ANALYSIS OF SCHOOL FINANCE REFORM

\

VII. OBJECTIVES, CONSTRAINTS, AND INSTRUMENTS
. \

This chapter begins with a discussion of two broad topics: the

conceptual framework for the economic analysis of a policy issue Ang

the values underlying the call for school finance reform. The conch?-
tual basis of our discussion, constrained maximization, provides a fox-
mal structure for our thinking about reform. ‘Once the structure has
been outlined, we proceed to define the objectives, instruments, and
constraints associated with school finance reform so as to fit intb
this framework. |

The second sec;ion, a discussion of school finance values, formal-
izes our thinking gbout the objectives of reform. The section identi-
fies three diatincﬁ values which might, to varying degrees, express the
preferences of pafticipants\4n the process of reforming policy. The
section also discusses the educational voucher systém{ the reifc;ion of
which may reflect a specific value orientation that should ‘be accounted
for in an analysis of school finance.

Subsequent sections treat the institutional, macroeconomic, and
sociopolitical constraints.on school finance reform and the instruments

of reform, namely, regulations and grants.

THE CONSTRAINED MAXIMIZATION FRAMEWORK

Recent school finance reform activity has many objectives, not all

of which are subject to economic analysis. Some reformers may view the
process of changing school finance institutions as an opportunity to
organize political coalitions so as to influence legislation only pe-
ripherally related to educational issues. Others may value education

as an end in itself or have a financial interest in the schooling in-
dustry and see finance reform as a lever with which to pry more resources
from a reluctant legislature. Some of the goals of school finance re-

form are, however, subject to useful economic analysis. : .
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Most school finance reformers consider the current distribution of
educational resources to be suboptimal and believe that social welfare
could be improved by a different allocation of educational services. |
School finance technicians have propooed'a number of policy changes in-
tended to improve this allocation. This and subsequent chapters demon-
strate how the techniques of economic analysis can be used as tools of

policy aﬁalyaia to evaluate alternative qpproaches to reform. !
4 » To apply the techniques of economic analysis to the specific prob-
leh ~f school finance reform, we must organize our thinking in a spe-
'cific\formal,way. Economists are most comfortable with the conceptual
frﬁpework\of constrained maximization. Any constrained maximization

problem contains three elements:

\
\

Objectives

Constraints

o O ©O

Instruments

The objectives involved in any policy analysis derive from social
values. 4In fact, the typical objective of policy is to maximize social
welfare. Of course, social welfare is a subjective criterion, and may
sﬁbsume a wide variety of specific value judgments. The objectives may
inklude a more even distribution Bf wel%rbeing among households, or they
maﬂ include only aggregate well-being without regard to its distribu-
tioh. We may value for its own sake the quantity of some specific out-
put-r+clean air, for example--produced by the economy. The constrained
maxi\ization framework requires only that the social values tb be
achieved be stated explicitly and subject, in principle at 1easF, to
quantification. /

This requirement severely limits the generality of the comstrained
maximizétion-approach. Political maneuvering frequently requires that
participahts conceal their values. Some social values, such as patri-
otism or the beauty of publié buildings, are not quantifiable. Econo-
mists concerned with the analysis of school finance believe that the
values involved in this area are sufficiently quantifiable and subject

to sufficient candor to‘allow‘for useful economic analysis.

1i6
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If we were always free to reach all of our social objectives, we

would be living in utopia. We are not. We are constrained in the-de-
gree to which social values can be realized. The scarcity of factors
of production prevents us fron making everyone as happy as he might be.
The constitutional constraints that we place on government activities
prevent our allocating or reallocsting goods a8 freely as any individ-
-ual\might like, given hisisubjective ‘social values., Hence, the second
'elelent of the constraineﬁ maximization problem is a precise descrip-
tion of all the physicsl, social, and institutional constraints thst we
face in the pursuit of our objectives. ° '

A government hss only a limited number of instruments it can use
in pursuit of social welfare: It can set tax rates, distribute reve~- .
“nues, and within limits, regulate the behavior of households, firms,
and other institutions. A precise description of these instruments
constitutes the final element of the general constrained maximization
problem. ‘

The three elements work together in a simple way. The problem is
to choose the policy instruments (tax rates, regulations, etc.) so as
to come as’close as;possible to the objectives, subject to the con-
straints. Of course no one has ever solvéd an actual school finance
problem using the formal constrained maximization approach. The social
values, the constraints, and the instruments are all much too compléex
~to allow a straightforward solution. Instead; as with all conceptual
frameworks in social-science; this approach organizes our thinking and
points out potential conflicts or complementarities. An analysis of
school finance within this framework may point out conflicts among‘
values, ways in which certain instruments work with and others work

against certain constraints, and so on.

THE SOCIAL WELFARE OBJECTIVES OF REFORM | ‘
To set up the geieral school finance problem within the constrained

[ ]
maximization framework, we begin with a discussion of the social values

inherent in the objectives of school finance reform.
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Identifying School Finance Values : ¥
. One of our objectives in redesigning, or reforming, a school fi-
nance system is efficiency. We have seen that to the extent that edu- .
cation is”e public good, the efficient quantity of education will not . {
be provided.by a decentralized market mechanism. The pursuit of effi- .
ciency might, therefore, dictate a reallocation of resources toward or s
away from the education sector or a redistribution of resources within N\
the sector. We also wish to raise government revenues, including reve- :
nues for education, in ways that minimize dead-weight loss. JL j
There are many ways to improve school finance efficiency and many T”rﬁ*
reasons for doing so. Efficiency might be improved by changing. the ways N
in which governments raise reverue for education. Economic efficiency -
might be improved by increasing everyonr's level of schooling or by de- ﬂ
creasing property tax differentials across localities. A case might be O
made that by improving education for specific classes of children so- %
ciety would benefit more, in terms of increased production, than the ﬂ
cost of the improvement in schooling. But such arguments are not gen— ]7
erally made in calls for school finance reform. 7
Most calls for school finance reform are directed at the ine uity t/
of the current school finance system. But what constitutes equity of - - o
| a school finance gystem? | ! N
The concept of equity most amenable to economic analysis is distrt-
butional equity of income. A highly unequal income distribution is leps
equitable fron many people's point of view than a more equal one. Ecpn—
omists are most comfortable discussing policies involving direct income
redistribution, that is, taxing people with high incomes and making money
payments to people with low incomes. But the attractiveness of a policy e
of direct income redistribution reflects a specific value judgment, one '
that is not universally held.

Household Well-Being. The social welfare function most frequently

analyzed by economists values only the subjective well-being of house-

holds. Improvements in the well—being of some households may be valued
more highly than improvements in other households, but each individual

household is assumed to be the best judge of what is necessary to raise
its own level of utility.
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The governmhnt>may improve a household's well-being in three ways:
by giving it ‘money, by subsidizing its consumption of some good, or by
giving it a’ quantity of some good. If we adopt a policy of in-kind
_ transfers or consumption subsidies, it is only by chance that we will
give people exactly what they would have purchased had we distributed
the monex spent on the program directly. The recipients will, there—l

fore, be worse off than they would have been,'from their subjective
points of view, under a program of direct income payments with exactly
the same total budget as the in-kind transfer or subsidy program.

Clearly, this traditional framework must be modified if we are to
use it to analyze school finance reform. _A\redistrioution of education-
al services is not an optimal policy if it does no more than improve
the subjeotive well-being of certain groups of households, Recipients
of the improved educatiooal services would almost certainly prefer to
receive the money directly. Those who advocate school finance reform
must, therefore, have some other social values in mind than distribu-
tional equity of incomes. Of course, the political strategy of those
who value more direct redistribution of income may include the support
of school finance reform. However, economic analysis cannot deal with
the possibility of concealed values.

What values underlie the call for a redistribution of educational
services? Why should we be concerned with the distribution of educa-
tion while we are unconcerned with the distribution of other important.
goods, such as automobilqs and newspapers? Several different value
orientations might dictate such concern.

Many of the redistributional policies of federal and state govern-
ments in the United States involve in-kind transfers or consumption
subsidies of basic necessities. The government provides a food stamp
program; before thar was instituted, the government directly distributed
surplus food to neehy households. Public housing programs and Medicaid
also involve in-kind transfers or subsidies. The plethora of such pro-
grams may reflect the political strength of the agricultural, construc-
tion, and medical lobbies, but it may also reflect an aspeot of the
social values which govern political decisionmaking. It is certainly
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+ reasonable to value equitahle distributions of certain commodities and
services, regardless of how the recipients would have spent the money
had they received it directly. Those who oppose this value orientation,
however, term the in-kird transfer approach paternalistic, . |

Our analysis of school finanee policy would be incomplete if we
failed to consider -the goasibility that educational services may fall
into the category of baﬁic necessities. But adopting the basic necessi-
ties approach does not #eally get us very far in our discussion of the
values underlying calls for- school finance reform. The objective of the
food stamp program is to provide the basic necessities so.as to avoid -
malnutrition. Pu&lic housing programs prqvide'minimal shelter by con-
temporary U.S. standards. School finance reformers, however, aim at
insuring everyone much more than a minimal level of educational ser-
vices. Their objectives may be better described as raising all chil- :
dren's education to the quality now received only by the most privi-
leged. We must, therefore, search further to identify ‘the values behind\

the dissatisfaction with the current allocation.
Equality of Expenditure. We begin with the basic justification .

for governmental involvement in the education sector. Presumably the
public good aspect of education is important enough to Justify a sub-
stantial governmental role in the allo¢ation of this’ 'service. At the
same time, we require, through such constitutional provisione as the
14th Amendment, that governments provide equal protection of the laws
in all of their activities. The equal protection clause, intended to
protect minorities from arbitrary ction by the majority, can be inter-
preted as requiring that the alloeation of governmental services re- .
flect the application of some legitimate social welfare criterion.* In
other words, our concern with the allocation of education grows out of

the interactions of two distinct values: that the government involve

This is not a legal interpretation of the equal protection clause.
Courts generally limit their strict scrutiny of the social welfare Jus-
tification for unequal allocations to cases involving "fundamental
rights" or "suspect classifications." THese issues would be of central :
concern were we investigating school finance litigation. At thid point,
we are saying only that the government's involvement in the provision of
education is reason enough to be concerned with the equitable allocation
of this good.

12n
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itself in the provision of public roods so as to enhance economic effi-
ciency and’that the distribution of any good uith which the government
involves itaelf be equitable. The second of these is not an end in it~
self, but rather an instrumental value arising out of our desire to pro-
tect minorities. _

Thﬂs approach to the _social values inﬁerent'in calls for school fi-
nance refurm is subject\::\hogewhat-further refinement. Once the gov-
ernment has: decided to invoive\i;self in the provisioh_of some service,
the service grovided to each quailfied recipient is presupposed to be éf
equal quality. Any inequality in the service provided should be justi-
fied as a means to some social welfare end. This refinement further
justifies our scrutiny of the rele;ionsﬁlpl;bexween the allocation of
educational services, especially éhe iﬁ/uualities~in this allocation,

. and the social values which dictate that allocation.! \_
y.. Most scutrl finance reform
activity aims at changes in the distribu ion of resources among school

Preserving School District Integrit:

districts, not among'children. For this reason, many of those involved
in discussion of school finance reform question the advisability of
distributing resources through school districts. They propose instead
a system of educational vouchers (Coons and Sugarman, 1978; Friedman,
1962). ' \

The justification for J voucher syst

arises fairly directly from
a combination of economic theory and a particular set of social values. |
. Suppose we accept the justification for a substantial government in-
volvement in allocating education and also value an equitable distribu-
tion of resources among children. At the same time, suppose we value
the efficiency associated with merket allocations of goods and services.

Profit maximizing firms have an incentive to minimize costs by using

inputs i1 the most efficient manner. Consumers} faced with a wide“§5£i4“""“'”"

ety of potential suppliers, have an incentive to: ‘take their business to
the firm that provides the best services at the 1 yest cost.

By granting school districts near wonopoly po*er over the provision
of education within a jurisdiction and by disassocfuting the supply of

schooling from pecuniary incentives, accordinglto pruuonents of the

[
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educational voucher system, we are denying ourselves some of the effi-
ciency beqefits of a market mechanism. After all, the government need
not produce a service simply because it pays for that service. Take
for example the food stamp program: the government pays for food for
\ngggy people, but it does.not produce or sell that food.

'Many.school finance.act;yista may accept those arguments, but may
also have made the political judgment that reform can be achieved more
rapidly if it is divorced from the cdntroversial isasue of vouchers.
They might prefer to distribute educational resources directly to chil-
dren's parents, but they have decided to accépc, for the time being,
as close an approximation as possible to the oﬁtimal distribution among
children, given that the government subsidizes school districts, not
families. . | | |

Other advocates of :school finance reform may reject voucher pro- -
posals not on the basis of political strategy, but because a decentral-
ized supply of schooling would be inconsistent with their values; The
énalysis of alternative reform policies will differ depending on whether
the rejection of vouchers is a political expedient or a value-based
choice. _ |

Two value orientations might lead to the rejection of vouchers as
an educational institution. The first relates to one of the justifica-
tions for government involvemeni in education. Recall that the cohe-
siveness of a society depends on shaged values and eXperiences. A
fairly uniform program of public education contributes to the inculca-
tion of these shared values. If we value cbhesiveness, therefore,.and
judge that the alternative institutions that would disseminate these
values and experiences would not be up fb the task, we would opt for
governmental production of education despite the efficiency cost associ-
ated with centralized production. The charge that a voucher system
would result in myny perfe;tl& segregated srhool systems, one.for each
income class and value orientation, refle..s the belief that we lack
alternative mechani;ms for promoting social cohesion.

The second value orientation leading to the rejection of vouchers

as an educational institution relates to the justification of school

122
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districts as institutions. School districts may indeed be anachronis-
tic. Nevertheless, local education authorities are a lively element of
our federal system, and, as such, may be worth preserving. This justi-
ficaiion for school districts as an institution derives from the ideo~
logical foundation of our governmental system as best expressed in The
Federalist Pupers.

Although the most effective way to pucwue a public purpose may
seem, on any given occasion, to be through centralized governmental
activity, we recognize at the same time that too great a concentration
of power in any single agency threatens our liberty. Hence the balance o
of powers on the federal level ﬁnd the division of governmental powers
among severa! laycrs of sovereignﬁy. The preservation 6f the integrity
of each level of government helps to insure that no single agency be-
comes too powerful. “

Thus, while a system of school districts may not be the most effi-
cient mechanism for insuring an optimal distribution of eaucational re-
sources among children, the preservation of viable local governmental
agencies enhances another value, the balance of powers. The voucher
advocate's ideal, a federal government distributing "education stamps"
to . families, by short-circuiting state or local governments, might de-~

stabilize this balance of powers.

Measuring School Finance Values

The preceding section identified three distinct sets of values
that zZenerate a concern for equity in the allocation of educafional
resources. | '

The first set of values, as always in welfare economics, concerns
the subjective well-being of households, In general our concern for
household utility will differ depending on how well the family would
fare without governmental intervention. The poor, the handicapped,

and those with other economic disabiiities may be the subject of special

*See especially No. 17. Hamilton's arguments concerning the pro-
tection of local interests make as much sense with regard to relations
between state and local governments as between federal and state
governments,

i
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social welfare concern. We may value improvemants in well-being more
for these groups than for others. In othef words, our social welfare
function reflects the value of economic efficiency, improvements in
everyone's well-being, and distributional equity of incomes. Of course
individuals may differ in the relative degrees to which they value ef-
ficiency and:equity and in the rela;ive values they asaign to improve-
ments in the weli-being of any givén type of household.

‘ The second set of values involves the distribution of educational
resources among children. The values reflected in the equal protection
clause require that differences in the resources devoted to the educa-
tion of different children be justified as means to some identifiable
social welfare objective. Disparities must generate a sufficient so~
cial welfare benefit to justify the decrease in equality. Therefore,
we can translate our equal protection clause into & positive social
. value assignedito reductions in disparities in the distribution of re-

sources among children.

The third social welfare concern.relateg to the viability of local .

governmental institutions. This value is much more difficult than the
others to quantify. We measure subjective well-being by assuming that
increases in income improve well-being. We also have a number of ways
of measuring disparities in the distribution of educational resources.
But the institutional integritf of local governments is a much less
rigorously defined poncept,‘and we will have to satisfy ourselves with
an ad hoc specification of this value.

The independence of a local governmental institution is directly
associated with .ce budgetary discretion. At one extreme is a juris-
diction with ind.-.dent taxing power and complete freedom to allocate
its tax revenues unconstrained by higher levels of government; this
might be considered the most viable local institution. At the other
extreme is a regional office that may forward information or distribute
checks, but has no discretionary authority over either the level or the’
composition of its activities. The middle'range of jurisdictional
integrity contains local governmerts that have limited taxing authority
and are free to allocate part, but not all, of their budgets as they -
wish.

124




108

What is proposcd, therefore, is a two-dimensional measure of local
government viability: the proportion of the total local budget allo-

- cated at the discretion of local authorities and some measure of the
.freedom of the locality to levy local taxes. Increases in either of
these measures are considered social goods in that thef may be expected
to increqse the integrity of local agencies and, therefore, to help
guard against the excessive centralization of power. These are only
imperfect indexes of jurisdictional viability. We have no way of mea-
suring the security of local agencies in.their authoriéies. State gov-
ernments, for example, are protected by the federal constitution and
could not be abolished without their qﬁn consent. Local governments,
while they may have a great deal of fiscal autonomy, are still merely
the creations of state governments which, in some cases, can alter
jurisdictional boundaries or limit local government powers at will. \
This distinction is important, but difficult to specify precisel&.

The relative importance assigned to these three sets of values--
household utility, resource equality, and school district integrity--
depends on individpal judgment. Some people may not value-one or
another of these at all. For example, an advocate of vouchers would
assign little importance to school district integrity. A strict ad-
herent of the Tiebout hypothesis, valuing school district integrity
and economic efficiency, would place little value on expenditure equél-
ity. Some sch&ol finance litigants, perhaps to stake out a clear ad-
versarial position, seem to value only equality. Our purpose here is
not to judge tﬁese values, but to show how any given set of school fi-
nance instruments tends to advance one or another set of objectives.

Théée values may or may not conflict. Changes in the direction of
resource equality may target resources at economically deprived groups.
The opposite may also be true. Resource equalization may, on the aver-
age, increase or decrease the degree of discretion available to local
school budgetary authorities. In other words, the design of an optimal
school finance system may involve trade-offs among competing objectives.
The 'final judgment as to which system is best will depend on the rela-
tive importance decisionmakers assign to each of the values in the de-

sign problem.



THE CONSTRAINTS ON REFORM

The school finance reforms currently contemplated can accomplish
only the limited objectives of a redistribution of educational ser- |
vices, a small increase in the average quality of education, and per-
haps, a small decrease in economic inequality. School finance reform
will not in any important way change the major political and economic
institutions of our society. Reformers must, therefore, take these
institutions as given and treat their structures as conatraints on the
design of new school finance systems.

In addition, no one: expects school finance reform will induce major
changes in thé pattern of eéonomic Qevelopmant or cultural evolution in
fhe United States. A period of relatively slow, resource-constrained
economic growth and of emphasis on increased investments in physicai
rather than human capital must also be taken as given by reformers, as
must the possibility of decreasing public support for,government. pro-
grams in generai. The more precise our understanding of/fheae con~
straints is, the more effective our analysis of alternative policies
will be.

Institutional Constraints \x

Two social institutions dominate the all&éation of educational re-
sources in the United States: the system of school governance and the
family. ‘ _

School districts decide on the aggregate level of educational ser-
vices to provide within their jurisdiction and, what is perhaps more
important, determine the allocation of resources among educational pro-
grams. The process by which school districts make these crucial deci-
sions involves formal political interactions (elections, school board
meetings, etc.), informal political interactions (lobbying, agenda set-
ting, etc.), and bureaucratic procedures. _ j

Each district's allocative decisions are constrained by other insti-
tutions (state, federal, and local governments, teachers unions, markets f
for educational inputs, etc.) and by the resources made available to the
district by its own economic environment. Other elements of the school

governance system—-~state authdrities, the Departmant of Education, school
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principals, teachers, and 36 on--alaorplay a powerful role in allocat-
ing educational resources.
Families also play an important role in determining what kind of
.education, and how much of everything else, their children get. Fami~-
lies choose where to 1ive, whether to send their children to public or
| private schools, and what nonformal educational experiences their chil-
\ dren will have. They participate, to differing degrees, in the politi-
\ cal processes which lead to school district allocative decisions.
| All of the choices that familiéa make are constrained. Decisions
L about private achooling and residential location are constrained by the
family's income. Locational choices may also be constrained by zoning
or racial discrimination and will certainly be influenced by consider-
ations othaer than the quality of local schools--by joﬁ location, for

_ _example. Within these constraints, however, our economic system allows
families completellatitude.

A number of factors relating to the institutiqna that influence edu-
cational allocations-~the workings of the system of go.ernance, the free
economic choices of households, and patterné of residential zoning and
racial discrimination--are, then, largely beyond the control of school
finance reformers or legislatures. These factors are gﬁéféfore ignored
in any analysis only at some risk. For exgmple, the intent of .a reform
proposal requiring a substantial_reduction of services in high-spending
districts could be thwarted by a flight to private schools. A low-
spending district's budgetary windfall might have no effect at all on
the services provided by the district if the local supply of educational
resources were inelastic. Or a windfall might exacerbate intradistrict

incqualities if the political structure of the district so dictated.

| Macroeconomic and Sociopolitical Constraints

A simple projection of recent macroeconomic and sociopolitical
trends in the United States does not bode well for the educational
sector, especially for essentially redistributive programs within that
sector. The attention of high-level policymakers is and will be ab-

sorbed by international issues, as well as by such national macroeconomic
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variables as the rates of inflation and personal savings and the transi-
tion from fossil-fuel-based technologies to renewable energy sources.

Household saving is the source of newly created capital, that is,
new investment. Investment can take two forms: investment in physical
capital, namely, buildings, machines, rail lines, and so on, and invest-
ment in human capital,* namely, improvements in the health, or skilljlevel
ofi the work force.

While the solution of the most widely publicized economic problems
--inflation and the energy crisis--will undoubtedly require a great deal
of skill and many new ideas, arguably our more preasing need is for more
and different physiéal capital. We need a more energy-efficient and

productive aggregate manufacturing plart. We need a new and more fuel-

'qfficient aggregate atock of automobiles and new public transportation

networks. A’larpe proportion of our housing stock must be modified with
energy consefvation in mind.
All of these transformations are taking place, and they will absorb
a large fraction of available investment funds for several years to coﬁa.
The next decade, therefore, is unlikéiy to witness substantial increases
in aggregate‘investment in human capital--in funding for education.
Several sociopolitical trends are also working againat increased
investmen; in edpcation. First, the decline of the birth rate has led
to the decline of public school enrollments. The decrease in the school
age cohort has two components: a continuation of the slow decline in |
the number of children per family and, more important; over the paét two
decades, a decrease in the proportion of potential parents who actually

have children. We might expect that a decrease in family size would

‘lead to an incréase in the quality of education each child receives.

However, the dominant cause of recent enrollmenﬁ declines works in jusF .
the oppoqite direction. The political process lgadipg to the choice of
the "official" social welfare function involves an aggregation of indi-

vidual value orientations. As fewer adults have children, a decreasing

*

One who forgoes the income he might receive from a job so as to
attend school or a training program is, in effect, saving. Any saving ,
involves forgoing current consumption to increase future consumption. -

128




112

proportiqn of the population places a high relative value on education.
We can expect, therefore, that as enrollments decline the values which
inférm allocative policy decisions will shift away from support for pub-
lic school services.

Second, public support for most governmental activity is declining
(Pascal et al., 1979). The passage of Proposition 13 in California and
of similér measures in other states are aspects of a fiscal liqitation

‘movement. This trend suggests that funds available for redistributive
programs are uniikely to increase in the future as rapidly as they have
. in the past. |

Finally, the proportion of households choosing private schooling
for their children is increasing.. While total private school enrollment

may decline along with public school enrollment, thé desegregation of
public schools and the general increase in household real disposable in-
come result in a higher proportion of children in private schools. This
trend also leads to diminishing support'for expenditure on public
education. '

To be sure, some sociopolitical trends are working in favor of pub-
lic school spending. Court and legislative mandates requiring new edu-
cational services for previousiy poorly served groups create a demand
for a reallncation of school resources, and the increesed political
power of teachers' unions may insure that these new requirements are
met with n:w spending, and not merely by a reallbcation'of existing

resources.
How can these complex and conflicting trends be reduced to a pre-
cisely specific constraint on the des;gn of school finance'policies?

The simplest way to recognize the resnltant effect of these constraints

_,*The rise in power of teachers' unions might work in the opposite
_direction as well. By raising the cost of teachers' services to school
districts, unionization may. make education of any given quality more ex-
pensive. Voters or school district managers may, therefore, be induced
to "buy" less education than they might have otherwise. At the same
time, though, higher teacher salaries might attract higher quality
teachers to the profession in the long run. The net effect of these
tendencies on the aggregate quantity and quality of education depends
on a number of parameters of the labor market for teachers. A discus-
sion of this market lies beyond the scope of this study.

"\
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is to place some limit on L;é\;otal resources available to be spent on
‘educational services. Just exactly what the dollar value of that limit
is likely to be at any time in the fu;ure is, of course, unknown. How-
ever, the combination of tr;ndo we have discussed suggests that the
préportion of total 8ross national product (GNP) devoted to public ele-
mentary and secondary éducation will certainly not increase over fhe
next decadc. in fact, it is likely to decrease somewhat.

We have identified three sets of constraints which limit our options
in choosing a school finance system: (1) processes of decisionmaking by
school districts and other governance institutions; (2) decisions of
households as to where to live, whether to attend public schools, and
how to vote, along with the constraints on those household choices; and
(3) a fixed or declining proportion of GNP to be spent on public educa-

tional services.

THE INSTRUMENTS OF REFORM
The two broad categories of instruments of central (state or fed-
eral) government.education policy enter into diascussion of school fi-

*
nance policy: regulation and intergovernmental grants.

Regulation |
The explosion in the number and scope of state and federal regula-
tions of. school district behavior over the past two and one-half decades
is well documented (Wise, 1979). Before the 1954 Supreme Court decision
almost no federal rules regulated district behavior. State regulations
were, for the most part, confined to limiting local tax rates requiring
the provision of certain.curricula or establishing certification require-
ments for teachers. Since then courts, iegislatures, and central educa-
tional authorities have expanded the scope of regulation to include many

aspects of intradistrict allocation of funds, provision of specialized

*The provision of a complete technical guide to school finance sys-
tems is not among the purposes of this study. Education Commission of
the States, School Finance Reform: The Wherewithale, 1975, and other
publications provide thorough source material on how to design new

school finance laws.
\




price of output, etc.--as they were before the regulation was impo
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- services to certain categories of students, adoption of specific eval-

uative procedures, assignment of students'and teachers to schools,

choice of.natoriﬁlo and designs in the construction of school buildings,
and so on. Some of these regulations accompany funds distributed |

through intergovernmental grants or are conditidns for qualification as

“a recipient. Other regulations are not tied to any state or federal

f\lﬂds’- . . v '
. To analyze the-regulation of school district behavior, we can apply

" a methodology similar to that devised by economists specializing in the

field of industrial organization to analyze the effects of governmental

regulation on the behavior of firms. Firms may be expected to alter

' their behavior so as to reduce the burden placed on them by regulation,

just as they alter their behavior in response to the burden of taxes. .
One possible response is, of course, to comply strictly with the regu-
lation, leaving all other decisions--level of output, choice of injuts,
' Zed ¢
More typically, a firm may be expected to alter some behaviors appar— '
ently unrelated to the regulation. A rule limiting the amount of air
pollution a firm is permitted to generate may, indeed, result in a re- .
duction of emissions, but it may also induce firms to reduce output or
use different inputé. These changes. in behavior will prodgce economic
costs and benefits which must then be evaluated according to some set
of social values. |
' Analyzing the effect of educational regulations is, however, a more
delicate task than analyzing the'efféct of industrial regulations. The
simplifying assumptions with respect to the objectives of regulated
institutions, namely, profit maximization and cost minimization, which
appear to work fairly well in modeling responseé of firms, are much
léss.useful as paradigms of school district behavior. Still, the meth-
odology of associating alternafiVe responses with specific objec;ivea'
of the rggulated institutions ap#lies as well to districts as to firms.
The social welfare consequence of a regulation will differ, depend-
ing on districts' behavioral yesponses. One district required to pro-

vide a new educational program for, say, handicapped students may respond
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by raising local taxes, conplying with the_regulation,'and leaving all

other educational programs'es they were. Another district may meet the

" new requirement by lhifting resources awvay from progrkms which are not

mandated by central regulation, leaving local taxes pnchenged.
Likewise, the social welfare consequence of a tevenue limitation

will differ, depending on districts' responses. S

states have at-
tempted to reduce disparities in the quality of ed cation among dis-
tricts by etrictly limiting the rate at which alrgady high spending
districts may increase their budgets from year t,/year. The’welfare

Sy

evaluation of this policy instrument depends crqeielly on whetber the
residents of high-spending districts accept thid limitation and con-

" tinue to send their children to the public ec:ﬂbls. They may, instead,’

attempt ‘to maintain the relative quality of the education their children

y

1

receive by sending them to private schools.

Crants . L .
In designing a school finance grant gplicy, a government must con-

sider four major programmatic elements. recipients, sources of funds.

aggregate levels of funding, and al%ocation formulas. It must, first,

identify the recipients of the grant: school districts, multidistrict-

~ authorities, schools or other subdietg}ét units, or households. ’

Second, the central government must decide on the source of funds
for the school finance program. For a state government, tne source of
funds must be current year taxes, and the choice of tax instruments will
influence the social welfare effects of any reform. The federal govern-
ment has the additional 6ption of 'increasing the total public debt, and
this alternative too will have different social welfare conaenuences.
from an increase in one or more of the federal tax rates.

Third, the government must determine the aggregate level of fund-
ing of a school finaneevpolicy. The ehoice of a funding level and the
design of a formula should not be viewed as entirely separable deci-
sions. Some formulas may work better at high levels of funding than
at low levels. For exnmp;e, a funding formula which includes a wide

variety of individual student characteristics and, therefore, encoutrages

1
\
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highly 1ndiv1dualiJed programs, may be inappropriate in a state in which

aggregate funding 13 inadequate to provide more than a minimal basic

" program.

Fourth, the government must devise a formula to determine how much
each recipient will receive. In computing.this amount of money, the
formula design must incorporate two sets of choices: (1) the character-
istics of the recipients to be included in the formula and (2) the rela-
.tive weights assigned to each,character that is included. Among the ob-
vious candidate elements for inclusion in the funding formula are the o
number of pupils in the district, some measure of the fiscal condition‘
of the school district, the characteristics of the pupils, the density
of school district population, and the physical condition of the dis-
trict 8 capital stock. ’

Once the elements of the formula have been.chosen, the relative
weights must be assigned to each of them.* How much more money will a
diérrict receive for each additioﬂal cﬁild with some special character-
istic--a physical handicap, say--than it would receive for a child with
no special characteristics? How much more or less will a district re-
ceive given a change in population density than it would receive in re-
sponse to a change in district fiscal capacity? The technical and
policy-analytic lirerature on school finance is filled with nominations
of candidate formula elements, along with arguments justifying one or
another set of relative weights. ,

The choices of formula elements and beights is an interactive pro-
cess. In the context of a social welfare maximization problem it works
as follows. We begin with a prespecified set of values or objectives,

a social welfare function. We then choose a set of formula elements

*We are not speaking here only of what is usually called pupil
weighting. A categorical program also implies scme weight for certain
kinds of pupils in the formula that determines how much money each dis-
trict will receive. There are two basic differences between categori-
cal programs and simple pupil weighting. First, pupil weighting schemes
need not include regulationa about how the extra money associated with
certain kinds of children is to be used. Second, categorical programs
appear as line items in state budgets and may, therefore, be subject to
closer legislative scrutiny than pupil weights.
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and experiment with a variety of diffefent relative yeights to determine
the outcome, in terms of social welfare, associated with each set of
weights. One of these sets of weights will maximize social welfare,
given the set of formula elements we began with. Then we choose some
other set of formula elements and repeat the p:oceés of experimenting
with weights. Again, we find the weights that maximize social welfare,
given thé second set of formula elements. We repeat this process with a
variety of combinatigns of formula elements. Finally, we compare the ‘
values of social welfare generated by each'aepa:ate combination.of for-
mula elements, weighted optimally. The elements and weights associated
with the highest value of social welfare constitute the optimal formula.
This procedure is similar, but not identical, to the familiar pro-
cess among school finance practitioners of running a variety of alterna-
tive formulas through a computer which calculates and feports ﬁhe dis-
tribution of grants among districts generatéd by each forqpla. Each
policymaker then evaluates each reported distribution in light of his
subjective value judgments or political perspectives and chooses the .
"best" formula. o | !
The prescribed optimization:p:ocedUre has two advantages over the
typical computer evaluation. First, the optimization procedure re-
quires the preapécifiaation of values.~‘Second, and more important, the

optimization process involves an analysis of the behavioral response of

recipients and households to each proposed formila.

fMore Specific Grant Instruments

A more detailed description of some of the gpecific forms of inter-

' governmental grants will facilitate the discussion of response models

in the next two chapters. The economic literature on grants distin-

guishes among these instruments along two dimensions. The types of

‘grants may be illustrated in a two-by-tﬁo matrix:

Block Matching

Speciel

134




The distinctions among types of granﬁs refer to the elements in-

cluded in the grant formula. If the formula that determines how much

money a district teceives includes an elemeng representing the level of
revenues generated from the district's own tax base, the district's tax .
rate, or some other measure 6f local effort, tﬁe policy is termed a ,

matching grant. The central government matches some proportion of the

\

|

!

’ ' resources raised from local sources. If the district's own revenue de-
- cisions make no difference in the amount of money the district receives,
the dispersal mechanism is called a block grant. These two forms of

grants are expected to have different consequences for the behaviorkof

school districts. L i

Hatcﬁing grants, in effect, reduce the price district tgxlayers‘
must pay for each unit of educational services they buy. Recall that
in Chapter III we defined a concept called the tax price.- This was the
amount each resident had to pay if educational expenditures per pupil
were to be increased by one dollar. Drawing an analogy between school
district choices and conéuﬁer decisions, we saw that the lower the tax
price, the larger the quantity of educational services the district was
expected to buy. A matchihg grant reduces the'tax price. If for every .
dollar of local sources ﬁhe'state pays the district, say, 25 cents in ‘ )
intergovernmental aid (a matching rate of 0.25), then the district need
raise only 80 cents in locel revenues to realize one dollar Of\total
revenues.* Block grants, being invariant with respect to school dis-
trict choice, have no such consequences.

Another way of comparing block -and:matching grants is based on the
possibility that the entire amount of an increase in the grant received
by a school district will not be translated directly into increases in
educational s?ending.' Some of the additional revenue 1s iikely to be

used to decrease local taxes. These alternative uses of the grant funds

|

*If the district raises X cents it will receive .25X from the state ,

and be able to spend X + .25X = 1.25X. To be able to spend one dollar, 1*
it must raise 80 cents: that is, if 1.25X = $1.00, then X = $.80.
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are analy;ed by envisioning a consumer faced with a choice between two
~ goods, educdtion and "everything elee.f To the extent that the grant is |
used to provide tax relief, the funds are used by the residents to pur- /
chase more\of verything else. Hatching grants provide an added incen-

tive, a reducti in the price of education relative to the price of ' .
everything else, for greater spending on education. Block grants prp- | I
vide no ouch added incentive, and consequently, ve expect a matchinq
'grant program to induce a greater increase in aggregate educational |
spending (local: funds plus central government grants) than would a block K
grant program with\'\an identical budgeét. ' ' j
‘The second dimension along which we distinguish grants indicates |
the degree to which the central government specifies the uses to which
the funds ma& be put. The most general grant program administered by
the federal govetnment is General Revenue Sharing. The funds that state
and local governments receive under this program may be used for almost
any purpose, except, in fact, to augment local school budgets directly. %
The federal government also administers the impact aid urogram for
school districts. Localities receive funds in proportion to the number
of children of federal government employees served by the district
schools. The uses to which districts might put these funds are fairly
unrestricted. Most state aid to local districts, such as uniform grants
per pupil and equalization_aid, can be used for any general educational
purpose.
Most federal school aid and a substantial portion of state aid
comes to districts in the form of categorical,’ or specific grants. Such
funds must be spent on a specific educational program (e.g., compensa~-
tory education, remedial programs, programs for the handicapped, and vo-
cational education) or on some other specific category of school district .
activity (e.g., pupil transportation, school lunches, and asbestos |
removal). \
According to *he categories of educational policy described earli-
er in this chapter, specific grants actually consist of a combination

¢f an aid formula element and one or more regulations. The grant
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formula sends districts money in proportion“to the number of their stu-
dén;s in the category of special concern to the central government,
such as the poor, those who are achieving below grade level, the handi-
capped, and so on. The regulation vequires districts to spend at least
as much as they receive under this elémen; of the grant formula on the
particular activity under consideration. Occasionally districts are |
required Lo spend some of their own resources on the aided activity.
Bither of the two components of a categorical program, the formula
element or the regulation, may be adopged separately. A central govern-

ment may distribute'general aid in proportion to the number of children

__1in certain categ_ries, or it may q;mply require certain programs and

let districts raise the requisite resources on cheir own. The question
for policy analysis is, Which of these approaches--pure general aid,
pure regulation, or categorical aid (i.e., a combination of grants and

regulations)--is the best instrument for enhancing social values?

SUMMARY ‘ |

Any optimizatioﬁ problem consists of three elements: objectives,
policy instruments, and constraints. The solution consists of a de-
scription of which instrument or. combination of instruments is the most
e;fectf;e means to-any ‘given set of objectives, given the constraints.
The constfained maximization framework for the general school finance
problem is summarized in Fig. 17. |

. The objectives of school finance reform consist of three social wel-
fare values--household well-being, ¢.pend: ture equality, and school dis-
trict integrity--the relative importaice .f which is a matter of subjec-

tive judgment.

We have available a wide variety of instruments, made up of a large ,

number of possible grant formulas and regulations in an equally large
number of combinations. We also have a variety of possible objectives,

i.e. different relative weights assigned .. the three main components of
social welfare. The goal is to determ’ne which instruments lead to

which social we!fare outcomes.




1
Instruments : Social Welifare
Grants - Obl”ﬂm
Regulations p—————ciie : Household
Beheviors! . well-being
Rowponsss 0f P .
'mmm Expenditure
Eoconomic A
Soclsl School district
Political | viability

Fig. 17 — Constrained maximization framework for school finance reform

To make this connection we need to make an informed guesé as to

what the behavioral outcomes will be. Which households, if any, will

" be made better off by the application of any given set of policiés?

Which, if any, will be worse off? Which policies will enhance expendi-
ture equality and at what cost in terms oonther social values? 'ﬁhich
policies will best preserve the fiscal integrity of school districts
and at what cost?

Economists and others are willing to provide tentative answers to
these questions. The answers will be generated by the application of
some model of the behavioral responses of school finance institutions--
school districts and families-~to the.opﬁortunities offered or removed
by these policy instruments. The‘consumer(of these answers w;ll be
better able to evaluate the information provided to the extent that he
understands how the conclusions were arrived at. ‘

The next task, therefore, is to examine the behavioral responses
of the institutions involved. We do this with a behavioral response

model.

138




"""""""""""""---I::———————i;————————————————————————————————————————————————————————————————————j

122

VIII. A COMPLETE RESPONSE MODEL

. )

The reform of a school finance system is a long-t:zn, and there-

fore risky, undertaking. Because legislative and Qudi al'processes
consume a great deal of political energy,~major‘reforms take place only

at infrequent intervals. A new basic concept of school finance will

therefore remain in place for at leaat several| years, and if the expe- a

\l",

rience of this century is any guide (the recenk flurry of legislative

" activity and litigation notwithstanding), a new system will endure for

decades. For this reason, a mistake by a eourt or legislature is
likely to adversely affect the well-being of children and households
for a fairly long period.

The risk of error inherent in school finance reform arises because
both the school environment and the national economic structure change.
A school.finance syetem designed under one set of economic and politi-
cal conditions may be.ill-suited to the circumstances of several de-
cades later. The system designed i the early years of this. century by
Cubberly, Strayer, Haig, and Mort in an environment of rich cities and
poor rural districts cannot easily be edapted to the current environ-
ment of poorer cities and wealthier suburbs; Second, major long-range
structurél changes in the economy are extremely'difficult to predict. ‘
Three decades ago, for example, few would have predicted the massive
suburbanization of whites and northward migration of poor rural blacks.
Little can be done, therefore, to reduce the risk that the social en-
vironmeqt will outgrow any given school finance system. ‘

'A court or legislature's primary objective in ordering or enacting
a school finauce reform may be to design a system that is desirable for
either its procedures or its outcomes. If procedural equity--i.e. de-
signing a fair law--is the primary objective, then the analysis may
focus on the legislation itself, without regard to outcomes. Such eval-
uations of procedures fall into the domain of lawyers and political
theorists. If, however, the objective is the realization of some set

of distributional social values, then the aralysis must focus on the

139




123

outcomes generated by the new school finance system: The outcomes of
interest are the well-being of households, the equality of expenditures,
and the institutional visbilify of school districts (see Chapter VII,
above, for a discussion of how these values were identified). |

Our knowledge of the,outcones generated by any given change in,

“achool finance system is,imperfect and the design of new systems 131

therefore risky, but lggislntures may be helped in the system desi
process by a behavio:al response model. Economic analysis based o:rsuch .
a model can provide(information, admittedly imperfect and incompleﬁe,
regarding the most likely outcomes of a given reform. Other behavioral
analysis might use models emphasizing the political, socisl educa-
tional, or psychological aspects of the response to a new school fi—
nance system. An economic behavioral response model will emphasizf eco-~
nomic determinants: prices, quantities, locational choices, and sp on.
But because of the imperfections and incompleteness of economic repponse
models, unqualified or unexamined acceptance of the predictions of|such
models may be even more risky than the design of policy in the absence
of any information at all.

Response models can be useful in‘two ways, both of which require
an understanding of -how the models work and not merely a r.uding of a
computer printout of predictions. The procéss of building, testing,
and critiquing successiﬁely more appropriate, inclusive;'or refined
models of the actions of school finance institutions deepens our under-
standing of the phenomena under consideration. Model construction and
destruction are at least as.useful elements of social scientific dis-
course as the results generated by any given individual model. The |
types of data related to school finance that have been collected in the
past, or.could be collected in the future, are both numerous and com-
plex; the potentially telling empirical facts that might be discerned
by analysis of such data are equally abundant. '

Response models tell us which data would be most useful to collect
and which facts most important to know; a complete response model, one
that allows for all of the possible outcomes of a change in school fi-

ance institutions, will tell us just where any given bit of information
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fits into a broad map of the school finance world. In other words, a
complete response model will tell us not only what we alread& know or
should find out first, but also what we do not or cannot know. Both
kinds of information are impoftant: The former. because knowledge re-
duces riak the latter because an understanding of irreducible risks
also improves decisionmaking.

The economic literature already contains i great deal of informa-
tion about the responééS-of school finance institutions to reform. If,
as is likely, interest in these issues contindes, much more such infor-
mation will be prdduced over the next few years.. The purpose of this

chapter, therefore, is to present a fairly complete response model that

-will provide a 1list of almost everything we might like to know about

the responses to school finance systems.

THE ACTORS AND THEIR OBJECQQVES AND CHOICES

The model describes all\ of the political and economic actors whose
decisions interact to dete ;}hs the allocation of educational resources.
The stage on which the actors pla! their parts may be a state, a metro-
politan area, or the nation.

If we wanted to use this model to{generate quantitative simulations
of the effects of Alternative school finance sysﬁems, we would use mathe-
matical expression to represent the motives and choices of each actor.
However, the structure of the model and much of its qualitative analysis
can be presented discursively, and we follow the latter procedure here.

The main actors are consumer households, housing ‘and other firms,
school districts, local and state governments, the federal government,

and educators.

Consumer Householdg

As in the basic model of production and exchange, each household
is characterized by its endowment of factors of production, its tastes,
and its demographic composition. The behaviors of households consist
of their economic and political choices. They sell their facturs of

\
production und receive income, part of which they use to buy consumption }
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goods and part of which they save by buying new factors of production.
Consumers also decide whether to vote in local elections, and 1if they

. choose to do 80, they decide for whom or what to vote.. Finally, house-
holds pay federal, state, and local taxes. :

A school finance response model differs from the general model of
production and exchange in several respects. FPirst, we are not inter-
ested in markets for all goods. Our concern with factér markets is
confined to an interest in each household's income level and the ‘market
for real estate. Therefore, all of the information regarding the fac-
tor endowments of households can be gsummarized by two characteristics:
the jhousehold's income and the value and logation of the real estaté
owned by the household. . . T

Nor are we'especialiy interested in all of the consumption and in-
- vestment decisions made by each household. Instead, we focus on the -
outcomes of two specific choiceéa ﬁﬁere the household resides within a
state or ﬁetropolitan area and whether the household's children attend
public or privafe schools.

One final simplification affects the treatment-of'households in
our model. We need not investigate the behavior of each sepnrate house-
hold, but can be satisfied with an analysia of the behavior of, ‘and ef-
fects of reform on, broad categories of households. The categories we
choose will depend on our social values and analytical judgments. If
some group--for instance, the poor or families with children--are of
speclal social welfare concern, we uill want to be able to distinguish
the effects of reform on those particular categorfés. If we judge that
the behavior of certain groups--wealthy families with children, for
example--will exert a major influence on the outcomes of a reform, we

will pay special attention to the choices of that category of households.

Housing,Firm

The economic function of housing firms is to transform land and
other inputs into housing units of various sizes and styles. At any
given time, the state or region is characterized by an existing stock

of housing distributed over the ‘area. The price of housing in each
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locality is detefmined by the demand for houses at that location and .
the quantity and quality of the existing housing stock in the locality.
- Producers of housing respond to these prices and to the prices of land
and other inputs required for the production of housing by deciding how
much new housing:to produce in each locality. New housing will be pro-
duced in ;he largest quantities in locaiities where the price of the
existing stock of housing is highest relative to the cost of producing

-new housing.

Other Firms . | \

For purposes of school finance'analysié, we are mofe interested in

" “the locational behavior of firms than in their other decisions. Firms
pay taxes to schoél districts; therefore, the decision of a firm to lo¥
cate in one district rather than another may influence the allocation
of educational resources. _

As with all of their other decisions, firms choose locations to
maximize profits.  Locational choices are determined by the differences
in the cost of operations in different locations. Firms will be at-
tracted to rlaces that are geographically.close to their customers,
where the prices of labor, land, and other. inputs are low, and where
taxes are low. Since school finance institutions influence many of
. these variables, the locational responses of firms will play a.role in

determining the eventual outcome of a reform.

School Distfiicts

A state or metropolitan area is assumed to be divided into & num-
ber of semiautonomous school distriects. At any given time, eqchtdis-
trict is éharqgtérized by an gxisting physical plant, a set 04 gontracts
with curtFnt employees, and some general reputation for qualit*. The
latter depends in part, but only in part, on past expenditure behavior.

Like firms and hohseholds,-school districts make choices. They
pursue objectives and are subject to constraints. The choices made by
school districts consist of decisions about levels of taxation and ex-

penditure and the assignment of pupils, teachers, and resources to
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educational programs. As we have seen, though, moceling the objectives
of school districts is not as theoretically straightforward as our treat-
‘ment of the goals of households and fitmc. Certainly the preferences of
the resident households influence the objectives of school districts.
Possibly, the subjective values and goals of district managers influence
the decisions independently of the valu.s of residents. To specify our
model of’district behavior, we must assume some decisionmaking process
which will aggregate and reconcile different values. Some variant of

~ the managerial choice model or the median voter model seems the most
likely cpndidate (see Chapter III, above). : .

School districts pursue their objectives subject to constraints.
Among these are the regulations on taxation, allocations, and pupil and
teacher/ assignment impcsed by state and federal governments. The eco-
nomic gnvironment of a school district also constrainc its choices. 'Lo-
cal téil estate and other factor markets determine the district's tax
base. The location of households influences both the tax base and the
demographic composition of the district's populatioc.

/
Nonschool Local Governments

The state or ' ‘tropolitan area is also divided into a number of
semiautonomous general local governmental jurisdictions. The choice
Processes of these institutions are at least as complex and difficult to
model as those of school districts, but since the decisions of local
governments influence the allocation of educational ‘resources in.indi~
rect, but powerful, ways, their behavior must be accounted for in &
response model. _

| Three choices of local governments are relevant: the level of gen~
eral taxes, the level and distribution of the service budget, and the
nature of zoning régulations. Local fiscal and zoning decisions influ-
© ence the magnitude and composition of the local tax base, which is
shared by the school district, and the demographic composition of the
local population. '
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State Governments

The state government is the central policymaker in the field of
school finance. Its aid program and reﬁulationa are what economists
call eontrol variables or policy instruments; they are not‘elements of
a resﬁonse modéi per se, but are, rather, the forces to which other

actors respond. However,cptates do more than aid and regulate educa-

‘tion. They raise general purpose tax revenues to fund a'whole variety

of programs. Changes in the qqhop}/finance system may require changes

in the level or stru¢ture of state%;axation or in the budget alloca=--.

- tions to other categories of state activity, .These behavioral responses

of state governments may, in turn, influence the choices of other eco-
nomic actors whb pléy a more direct role in allocating educational
resources. .

{ As sketchy as our understanding of the determinants of local gov~
ernment behavior is,‘our knowledgé of state government behavior is even
less develobed. ‘Nevertheless, some accounting of the overall adjust-
ments in state policy inc .ced by a change in school finance institu-
tions is an essential part of a coﬁglete response model.

e 3

The Federal Governmént

The federal réIé in the financing and reghlation of education has
grown markedly over the past 15 years. If federal aid formulas ﬁnd
regulations were well defined and stable, the federal role could be
viewed as a set of\gyailable funds and constraints. Federal law, how-
ever, allows Departmént of Education officials some‘latitude in defin-
ing and enforcing many provisions of the law, and many grant programs
are competitive or discretionary, rather than formula-driven. There-
fore, changes in state school finance institutions and the local re-
sponse to those. changes may elicit different behavioral responses by
federal authorities.

As long as we have no predictive theor&/pf federal government be--
havior, this element of the response model will have to femain ad hoc.

But, again, our response analysis will be incomplete unless we attempt




in response to the choices of other actors the model.

\
Educators _ , §\
Schooltecchero, administrators, and other e cation professionals . \\ i

as individuals or as groups make decisions that in uence the allocation K
of educational resources. Potential teachers decide\whether to eoter
the profession and, occasionally, in which dis t or school to teach.
' The objectives of individual educators are essentially the same as those
of other individuals or households in the model. They oell their labor
‘services fogAincome_gnd_purchaaemcoosuher,goodef They attempt to do as
well as they can with what they have. Educators may also pursue specific

objectives that are not necessarily shared by other households. Profes-
sional norms and peer ratings, along with general consumption. may be
" important to.teachers and principals.
’ Edocators also influence the allocation of resources to and within
the education sector through their unions or other professional organi-
zations. Local teache onions may bargain collectively and strike and
thereby influence the expenditure and service outcomes in a school dis-
trict. State and national teacher organizations may lobby for greater
educational expenditures.
The objectives of these organizations are more difficult to model
than those of individual educators. The mechanisms by which the values
of the membership are combined into a set of organizational objectives ;
are at least as complex as the decision process of a government. As
with governments, our understanding of how these organizations operate
and how they influence the choices of other actors in the model is
poorly understood.
ANALYSIS OF THE MODEL: INITIAL EQUILIBRIUM

Consider a state or metrobolitan area in which a stable school fi-

nance system has operated for a fairly long time. In this hypothetical

state, as in most states, a large proportion of local school revenues

is derived from the property tax. Additional revenues are received
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through intergc ’ernmental aid from the 'state and federal éovernments.
Suppose that part of state aid is distributed ss a élat grant per pupil
and that another part consists of equalization aid. ' Districts with
relatively lov'taxsble-ptopotty value per pupil receive.nore state aid
than wealthier districts. However, the state»has made no explicit ef-
fort: to adjust the school finance formula to insure equal expenditures
per pupil among all school districts. éuppose also that the state
regulates local taxing authority by limiting property tax levies to a
level below. some naximum percentage of taxable property value. The
federal aid each district receives is determined entirely by the socio-
economic composition of its student body. ;

The Equilibrium.Allocation of Education

Given these circumstances, what will the equilibtium allocation of
educational resources among students look like? To answer this ques-
tion we must define more precisely what we meau by an equilibrium. For
the system we have described to be in equilibrium, several conditions
must hold. Each household must be maximiz ‘ng its utility, subject to
the constraints  imposed by the school finance system and the underlying
economic conditions. That 1is, no household must be in a position to
improve its level of well-being either by moving to some other school
district, or by,shifting its children between public and private schools.

At the same time, each school district and each local government
must be making choices consistent with the preferences of the households
that reside within their ju isdiction. Housing and other firms must be
maximizing profits. It must not be the case, therefore, that housing
firms could have made greater ?rofits by supplying a housing stock with
some other than the observed geographic distribution. The location of
different types and qualities of housing is a characteristic of the '
equilibrium, Likewise, nonhousing firms must be in the locations that
maximize their profits. _

Now we may describe some of the characteristics of the allocation
of educational resources. Obviously, the education each child receives

depends on all of the elements of the general equilibrium. The
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educational resource choices available to each household consist of the
expenditure levels-of all of the school districts in which that house-
‘hold might choose to live, along wi;h the private schools in the area.
These expendltﬁre levels will differ across school districts dgpending

on: : ' . !

The incomes of district residents
The tastes of district residents .
The objectives of school district managers

o © o ¢

The tax price in the district

The tax price depends on several factors. The cost to each housé-
" hold of an additional dollar of expenditures pef pupil--that is, the
tax price--will be lower in districts.in which the nonresidential por-
tion of the local tax base is relatively large. In other words, the
tax price will be lower in places where a largé number of nonhousing’
firms choosé to locat-. V. ~tharmore, the tax price faced by the average
- household will be lower .. the;e are a large number of wealthy house-
holds in the district. High-income households pay more in property
ﬂaxeslthan it costs to educate their children, effecEivély subsidizing
the consumption of education by less-well-off local residents. Finally,
the tax price is influénced by the rate at which the state matches lo-
cal revenues. If stateiaid is not affected by local expenditurérchoices,
then state aid has no effect on tax prices. However, if the state, ‘
through its school finance formula, offers to send the district, say,
25 cents for every dollar the district réises from its 6wn resources,
the effect is to lower the tax price bf 20 percent (see Chapteé I11).
The behaviors of firms and wealthy households, which togethg; de-
termine each district's tax price, are in turn inflpenced by the actual
tax and expenditure choices the district makes. Low taxes attract firms
and wealthy households. ’High expenditures attract households with chil-
dren. The geégraphic-distributiqn of demand for housing and other con-
sumer goods influences the supply of housing and the location of non-

housing firms across the state or metropolitan area.




What, then, can we expect Qith regard to the distribution of edu~
cational resources? First, it is likely that expenditure levels will
differ among achool districts. Some districts, especially those that o
provide good locations for some commercial or industrial activity, will
enjoy lower tax prices than others. Districts that offer poor loca-
tions for nonresidential activity and do not provide especially desir-
able residential amenities will suffer high tax prices. Places where
lov-inceme people liﬁe, usually those districts closest to large central
cities, will provide lower-quality education at the lower tax rates
their residents can afford. - o

Second, the residents of any single school district are likely to

haye relatively.homogeneous socioeconomic characteristics. ~Because the
amount of local taxes each household pays is proportional to the value
of tts house, wealthier households pay more than lower-income households
living in the sdme community. And, .as noted above, high—income house-
holds, therefore, pay more in taxes than the cost of educating their
children, while 10u~income households pay less than the cost of educat-
ing their children., When a relatively low-income household with children
moves into a community, either the taxes of higher-income bouseholds
will ' go up, or expenditures per pupil in local schools will go down.
The current residents of the community thus have an incentive to use
the zoning power of their local government to exclude new residents .
with lower income. As a result of such actions, a pattern of income
segregation will develop among communities.

Furthermore, since househelds chggse communities, in part, on the
basis of the quality of local schools, those with the stfongest prefer-
ence for education will congregate in the districts with the best schools.
For these reasons, then, the equilibrium distribution of households will
be characterized by homngeneous groupings of residents in communities.

Finally, it is likely that the fiscal advantages of certain school
districts will be reflected in housing values. Districts that are at-
tractive locations for commercial and industrial property or provide
residential amenities for high-income households, will, as we have seen,

enjoy relatively low tax prices. Such districts will be able to raise
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relatively high levels of revenues per pupil while levying relatively
low tax rates. If the prices of hbusing were the same in these favored
communities as elsevwhere, everyone'uould wish to live there. Such a
situation is untenable; therefore, if housing is scarce in the advantaged
communities, their residents will have to pay a premium price for hous~
ing. This argument can be illustrated quite simply in a supply and de~
mand'diagram. ‘

" When we say that housinggis scarce, we mean that it is somewhat in-
elastically supplied. Suppose that housing of some given quality is in~
elastically supplied along identical supply curves in each of two communifg
ties.“ Suppose further that community A enjoys a fiscal advantage over
community B, a lower tax price, but that the communities are identical in
every other way. At any given price of housing, therefore, more house-
holds would prefer to live in A than in B. The demand curve for housing
in A lies above the curve for B, These circumstances are illustrated in
Fig. 18. : N

Curve S represents the identical supply curve in the two communi-

ties, DA is the demand curve for housing in A, and DB is the demand curve :

* for housing in B. As the figure shows, the equilibrium prices and quan-
tities differ in the two communities. The price of housing is higher in
A and the quantity supplied greater. The larger quantity in A represents
the conclusion that under these circumstances the quantity of houaing
. and, therefore, the population of A will be greater than that of B, even
though the two communities are identical in all respects except for their
relative fiscal advantages. o

The model described by these assumptions is not quite as simple as
the circumstances illustrated in Fig. 18. The complicating fact is that
the demands for housing in the two communities are not independent. The
higher the price of housing in B, say, the higher the demand for housing
in A, evervthing else being equal. Figure 18 illustrates the equilib-
rium positions of the two communities once all of these interactions have
been taken into account. N

What, then, one might ask, determines the relative prices of hous~ -
ing in the two communities in equilibrium? Recall that in equilibrium
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Fig. 18 — Hypothetical supply and demand of
housing in communities A and B

no household must have an iacentive to move. It must-be the case,
therefore, that all househclds that might choose to 11ve~1h either A
o B must be equally well off, regardless of which community they actu-
al’y live in. Prices and quantities must adjust go that similar resi-
dents of the two communities are equally well off. Otherwise the less-
vell-off households would have an incentive to move and to bid up the
price of housing in the preferred community. .

The conc}usion that similar residents of the two communities are
equally well off confounds some of the thinkiﬁg behind school finance
reform activities. We freduently observe that while some districts en-
joy high spending per pupil and low taxes, other districts suffer high
tax rates and low expenditures. Some courts have taken this fact as
prima facie evidence of horizon-al inequity. However, we gsee now that
similar ;esidehts.of the two communities may be equally well off. We
must look more closely at these two archetypical districts to discern
what inequity, 1f any, exists. '
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The model on which this conclusion was based is highly simplified.
We assumed that residents of a metropolitan area had complete informa-
tion about tax rates and services in different communities. We assumed
that it was not very costly to move from one place to another. In other
words, we assumed that there was very little friction in the system. A
more complex unodel would allow for-such friction and would examine the
ways in which imperfect information and a high cost of moving might gen-
erate an equilibrium characterized by horizontal inequity. However, the
fundamental conclusion of this discussion survives no matter how complex
we make our model. The observation of high-spending, low-tax districts
along with low-spending, high-tax districts does not constitute prima
facie evidence of horizontal taxpayer inequity.

The Effects of a Reform

Suppose now that the state legislature chooses to change the school
finauce system, More state aid will now be sent to some school dis~
tricts and, possibly, less to others. Assume, however, that in the aver-
age district the state's share of school revenues will increase. To fi~-
nance this new system, the state will have to increase one of its gen-
eral tax rates. While the specific outcomes of any given school fimance
reform will depend on the design of the new aid formula and accompanying
regulations, the varieties of possible responses to any reform proposal
can be outlined hased on a simple analysis of our response model.

The reform will first of all change the pattern of school tax rate
and expenditure levels among school districts. Districts receiving more
ald will be able to lower taxes, spend more, or both. Districts receiv-
ing less state aid will have to raise taxes, lower expenditures, or both.

Since household consumption decisions, including the decision about
where to reside, are influenced by a community's school finance charac-
teristics, the reform will induce changes in these consumption patterns.
Households that might previously have chosen to live in districts which
were relatively wéll off under the old system may now choose to live
elsewhere. Households living in previously low-spending districts while
sending their children to private schools may now switch to the public
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sector. At the sameAtiﬁé, though, households that had chosen Ligh-
spending districts because of the better-than-average educational oppor-
tunities offered may now switch to private schooling. Finally, since
some state taxes are increased, while some local tax rates are decreased,
the distribution of aggregate state and local tax burdens among house-
holds will change. Again, as a result, household behavior will change.
All of these changes will be reflected in the socioeconomic composi-
tions of the student bodies of each district, and the change in socio-

economic composition will eventually change the ‘!istribution of federal

- aid among districts. As the pattern of fiscal advantages and disadvai -
. tages among school districts changes, the demands for housing in differ-

. ent locations will shift, and this will induce changes in the price of

housing. Houses in previously advantaged districts will experience a
drop in relative value. Houses in previously disadvantaged districts
will rise in value. Accordingly, the owners of these houses will become
somewhat wealthier or somewhat poorer as a result of the reform and will
then alter their economic behavior in response to their new circumstances.

Firms may also change their behavior. Housing firms will now choose
to supply more of their products in the communities which have become
relatively more desirable as a result of reform. Changes in the pattern
of housing development are, therefsrs, likely to follow changes in the
demand for housing. .Nonhousing firms\may also change their locations
in response to the new pattern of différential taxation created by the
reform and to the new geographic distribﬁtion of their customers.

The behavior of general local governments, most notably zoning de-
cisions, is also likely to change as a result of reform. As local reli-
ance on the property tax as a source of revenues declines, the redistri-
bution iuherent in the local tax system becomes rgss important. Recall
that under the prerefo regime the arrival of a low-income family with
children increased the fiscal burden on the wealthie;\househqlds in the
district, crecating an incentive for restrictive zoningf\\This incentive
is now reduced because the state is assuming a larger share of the

total burden of educational c¢xpenditures,
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Changes in the economic geography of the state or metropolitan area
will also change the size and composition of school district tax bases
and, therefore, will alter the tax prices of school districts. The de-
cision mechanism of fhe districts will respond to these changes by again
altering tax levies and expenditure levels. The other economic actors
will respond to these new conditions, thereby induciig further changes,
and so on until a new equilibrium is attained. ' -

This hypothetical chronology should be sufficient to illustrate the
fact that the response to a school finance reform is of a general equi-
librium nature. We are considering several very closely related markets.
We expect changes in the allocation of resources in the public educa-
tion sector and some shifts between the public and private sectorﬁ. The
outcomes in these two markets influence each other, because the quality
of the public sector influences the demand for private education, and
political support for public schools is adversely éffected by shiffs to
private schools. ' '

The housing market and the allocation of educational resources af-
fect each other. The education a child receives depends on where his
parents choose or are constrained to live. Parental choice and, there-

fore, the housing market are influenced by the avéilability of differ-

ent qualities of education and different tax rates in different districts.

Finally, the outcome of the change process in any one district is
influenced by the outcomes of the process in all other districts. House-
holds choose their residental locations based on the relative quality
of schooling and the relative local tax rate in each district. A dis-
trict's relative desirability depends on how it compares with other
districts. The number and type of households and firms that choose to
locate in any single district depend on what has héppened in other dis-
tricts. Thus, the outcome of reform in any single place depends on what
happens everywhere else.

Once all of the adjustments have taken place, some households will
be better off than they were before reform and some will be worse off.
The variance in expenditures per child will have changed, and the fiscal

independence of school districts will have changed. Therefore, the level
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of social welfare will have changed.. The range of possible outcomes 1s
so wide, given the complexity of the system, that no a priori judgment

is possible as to whether any given social values have been enhanced or
diminished.

SUMMARY

A'bémplete accounting for all of the possible responses to a change
in school firance systems can reduce the risk involved in designing a
reform. A number of response models of greater and lesser complexity
and inclusiveness have been developed and used by economists involved in
school finance analyses. Consumers of school finance analyses~will be
able to make more thoughtful use of these models if they understand the
design and limitations of‘each particular model and are able to follow,
or even join, the process by which ever more sophisticated response
models are developed.

This chapter has outlined a complete response model, of which all
existing models are simplified special cases. The actors in the model
are households, fifms, school districts, local and state governments,
the federal government, and éducdtors. Our understanding of the objec-
tives and behaviors of these actors varies in depth.

The analysis of this general model points out severgl character-
istics of the behavioral response to school finance systems. First, we
see that the allocative choices of school districts and the locational
choices of households and firms are closely linked. Second, because the
school finance characteristics of any single school district cannot be
completely understood in isolation, they should be viewed in the context
of the entire distribution of expenditures and taxes in districts |
throughout the state or metropolitan area. Third, any change in school
finance institutions will induce a wide variety of political, economic,
and geographical changes, all -of which influence our evaluation of the
overall performance of the economy.

Changes in the location of residences, the prices of housing,
school expenditure, tax rates, and so on will change both the efficiency
and equity of economic allocations in directions that are impossible to

know a priori. This should be a sobering conclusion for both school

A ¥
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fiuance policymakers and analysts. Policymakers should be concerned

because the outcomes of their décisions are not known. Analysts should

be concerned, because the work that has been done does not begin to ap-

proach that which will have to be done if we want to fill in all the

blanks in the compléte'model. Nevertheless, the bits and pieces of | }
work tha; hgve been completed have deepened and expanded our general :

understanding of how school finance systems work. \
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IX. RESPONSE MODELS: THE STATE OF THE ART

The complete response model outlined in the previous chapter may
never be constructed or estimated. Every élement of the state or metro-
politan economy, except for the tastes and before-tax incémes of con~ .
sumers, the technology of firms,. and the geographical boundaries of po-
litical jurisdictions, is expeéted_to change as a result of a major
school finance reform. Not only may all of the variables change, but
everything depends on everything else. Consumer choices depend-on the
decisions of firms and vice versa. What happens to taxes and expendi-
tures in each district depends on what has happened in every other dis-
trict. Changes in some of the variables may, in fact, turn out to be
very small, and some of the interactions among variables may be extreme-
ly tenuous. However, we cannot know a priori which possible outcomes
may be safely ignored. ’

Nevertheless, our understanding of many elements of the ideal re-
sponse model has become much broader and déeper over the past several
years. At the beginning of the 1970s, all we could do was to put a
formula into a computer and calculate the resulting state aid distribu-
tion, without regaré to any change in household, firm, or district be-
havior induced by reform. By the end of the decade Prof. Robert Inman
was able to design, estimate and use a highly sophisticated response

simulation model which allows a great many behavioral variables to change Y

e

as a result of reform. This chapﬁer concludes with a description of
Inman's work. To understand what his model does and does not do, how-
ever, we must first understand how each element of his model was de-
veloped in the economic literature. )

To construct a complete response model we would need to know the
relationships between a number of economic variables. Each of these re-
lationships consists of a statement about the effect of one variable on
another. Table 1 lists most of these relationships, indicating some that

have attracted the attention of economists and to what degree of intensity.
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' Table 1

, - WHAT WE NEED TO KNOW TO BUILD A COMPLETE RESPONSE MODEL

. Research

The Effect of On Reported
lState aid formhlas School district spending Much
School district spending Differential tax rates Much

" School.district taxing _ . |

and spending Local property values Much
School district spending Locational choices of households Some
Differential tax rates Locational choices of households Some
Local government choices School district choices Some

School district choices

State government taxing
o and spending

School district spending
Choices of educators
Choices of other actors

Changes in each school
district

Local government choices

Firm and household choices
Pfivate school enrollment
Choices of other actors
Choices of educators

Changes in other school
districts

Few of the studies discussed beloﬁ explicitly treat the ;ffects
of an actual school finance reform. Instead, the researchers attempt
to discern the relationships among the variables by observing the be-
havior of school districts and households under an established school
finance system,
Rescarchers might, for example, collect data on school expenditures
- (Y), state aid payments (X), and a number of other school district char-
acteristics (Z, W, V) at some given time and estimate a regression equa-
tion of the following form.

Y=a +u.x+az+aw+a4v+oooo Eq. (1)

0 1 2 3
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If X varies among school districts, as state aid payments usually do,
then we can estimate a val?e of a,. Td"gse this regrgssion equation to
simulate school district responses to changes in the finance formula,
we must assume that the behavioral parameters, a,, a,, 04, @, and\go on
will be the same after reform as they were befare. If this is so, then
we can predict the new_value of Y by simply subétituting the new valhs
of X. This procedure may generate reliable results, but only if all qf
the determinants of‘schéol district spending have been included in ;he\
model and only if none of the93 ther Qariables, Z, W, and V, change aé
a result of reform. S ;

As we have asserted and shall show, none of the models developed
to date includes all of the relevant variables. Furthermore, as our |
complete response model ihdicates,_all of the relevant-variables could
change as a result of reform. This general deficiency could be remedied
sdmewhat if we had data on pre- and ﬁbstreform'behavior of school dis-
tricts, and such data should bécome available as more and more states
change their school finance systems in significant ways. Analysis of
these data would enable us to determine by how much the Behavioral pa-
rameters do in fact change as a result of reform.

-This fundamental conceptual problem also has an econometric aspect.
In Chapter II1, above, we discuss-several of the potential econometric
problems that might make it difficult to obtain precise and reliable
estimates of important parameters. The available school finance data
exhibit all of the potential problems discussed in Chapcef I11 and a
number of others. Each of the studies we discuss in this chapter deals
with some of these problems in an appropriate way. Other potential
econometric problems are dealt with inappropriately or not at all. A .
detailed analysis of the econometric procedures used 1nveacﬁ study
would enable us to evaluate the results in light of the quality of the
underlying statistical methodology, but such a digression would detract
us from the main purposes of this text. Suffice it to say that mény of
the uncertainties and inconsistencies in the literature might hp re-

solved by a general improvement in econometric techniques,
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STATE AID FORMULAS AND SCHOOL DISTRICT SPENDING
Most of thé literature on the effect of state aid on school dis-

trict spending behavior builds 9n‘the work of Bergstrom and Goodman
(1973), the pioneers in the empirical application of the median voter
model. State aid to the school district is broken down into two seg~-
ments: a block grant and a matching grant. State ai& distributed at¢ a
flat-rate grant per'pupil or under a foundation plan would constitute ‘a
block graht. Guaranteed tax base, percentage equalization or power
equalization ‘would be repreﬁented as a matching grantvin this context.
The value of the block grant enters the regression equation directly as
one of the right-hand variables. The matching rate for the school dis~
trict influenc2s the value of one of the other right-hand variables; the
taxlprice. Other factors that determine the tax price are the nonresi-
dential proportion of the tax base, the median.value of housing in the
district, the Qggregate size of the tax base, the median voter's federal
and state tax brackets, and the average daily attendance (ADA) of the
diétrict.* As the tax price is viewed as the‘crucial control variable

in the model, a deeper understanding of what this variable measures and

"how it is constructed is essential.

We are after a measure of how much the median voter must pay if
expenditures per pupil in the district are to be inrreased by one dollar.
This is the controllable variable that exerts the most influence on be-
havior in the median voter model. The total tax revenues that must be
raised if expenditures per ADA are to be increased by one dollar is sim-
ply $1.00 x ADA = $ADA. 1If the state matching rate is m ($.25, $.10, or
something 1ike that), then the portion of the incrementa} expenditure
that must be raised from local sources is (1/1 + m).** So $SADA(1/1 + m)
must be raised locally if spending per pupil is to be increased by one

*Since all of the factors that determine the tax price depend on
each other and also on the outcomes of the district decision process,
the econometric problems involved in isolating the effects of strictly
independent variables are quite difficult,

*k
We wish to increase spending by one dollar. To do so, we must
raise $X locally, so that $1.00 = X + mX. Therefore, X = $1/1 + m.
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dollar. If some proportion, n, of the local tax base consists

of nonresidential property, then the residents as a group must pay
$ADA(1/1 + m)(1 - n). Residents divide their share of the total tax
bill in proportion to the value of their houses. The share of the
median voter will be Vm/VT, where Vm is the assessed vaiue of the medi-
an voter' 8 house and VT is the total assessed value of housing in the
district. Therefore, the median voter must pay $ADA(1/} + m)(1 - n)
(Vm/VT) more in taxes if per pupil spending is to increqse by one dol-
lar. However, the median voter who owns a home can dedﬁct the new prop-
erty taxes from gross income for purposes of computing federal and state i
income tax liability. Therefore, the new tax will reduce the median .

votgr's income tax liability by some amount. If the proportion of the

loéal tax increase returned to the voter in the form of a reduction in ' \

federal tax liabilitvy is £ (.5, .25, or spmething like that), then the

actual decrease in after-tax income associated with a one dollar in-
\
\
|

crease in expenditure per ADA will be
' *
ADA(1/1 + m)(1 - n)(Vm/VT)(1 - f).

To specify the tax price faced by the median voter completely, one
-would have to have data on each of these elements. Not all of the stud-
ies reviewed here included all of these factors in their computation of
the tax price, and this lack of data may account for some (but not all)

'lbf the disparities“ih\tﬁeir findings.

Among the other ihgependent variables included in the most complete -
regressions are median income of the ‘district residents, some measure of
the distribution of income‘among district residents, the proportion of
dwellings that are owner-occupied, the value of state and federal cate-

gorical grants per pupil, and a number of variables intended to represent

*This assumes that the median voter is an owner occupant. If the
median voter is a renter, then the formula for the tax price must be
modified to include the multiplication factor r, the proportion of tax
bills on renter-occupied housing borne by the tenant. If the median
voter is a renter, then the tax price will be ADA(1l/1 + m)(1 - n)(Vm/VT)r.
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differences in the taste for public education in different school dis~
tricts. Likely candidates for inclusion in this last category are the
proportion of resident children who attend private schools, the propor-
tion of elderly, the proportion of poor, and the proportion of
professionals, | "

The objective of these studies is tb estimate response parameters,
but as we have noted, their usefulness for this purpose is uncertain.
Our complete response model tells us that two possible outcomes of a

major school finance reform will be a rearrangement of householls and

firms among school 618tricts and changes in housing values among dis-

tricts. The relgtively simple expenditure determinant models discussed
here allow for only‘the initial changes in state aid payments to dis-
tricts. Since all of the other independent variables might also change
by an unknown amount, response predictions based on these models are of
unknown accuracy. ' .

. Nevertheless, these simple models are useful in two: ways. First,
they may give us fairly good indication of the initial impact of a
school finance reform, before some of the behavioral adjustments have
worked ;hemselves out.‘ For example, they might be used to predict the ‘

outcome of a reform 1 or 2 years after reform has taken place-~after

each district has responded by changing expenditure levels and tax rates,

but before residents have rearranged themselves among communities or
p}operty values have changed. Second, a school district response godel
is an essential building block of any comprehensive r-sponse model. In-
deed, we shall see how Inman used such a modellas a component of hLis

simulation procedure.

A summary of the empirical results of some of the studies that have

appeared in the literature is presented in Table 2. This table leaves
out the extensive results reported in doctoral dissertations and in
numeroﬁs unpublished policy papers. Furthermore, a simple comparison
of the numbers in the columns might be very misleading. Each author
used different econometric techniques, included different explanatory
variables, and worked with different samples of data. Park and Carroll
also reproduced the methodologies previously used by Fe;dsfein and Ladd;
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_j Table 2

ESTIMATED PARAMETER VALUES IN SIX MAJOR :
EXPENDITURE DETERMINANT STUDIES )

‘ (Dependent variable = Expenditures per pupil)

. : State .
‘ . Tax Price Income Block Grant \
Study Sample Elasticity Elasticity ° Elasticity N
Perkins (1977) Massachusetts -1.29 1.07
i Borcherding & ' : a
‘ Feldstein (1975) Boston SMSA® . =-1.00 475 .06
L : . Ladd (1975) ' Boston SMSA -0.485 .495 .03
‘ ' Inman (1978) New York City :
* & Long lsland -.41 .60 .37 .
Park & Carroll ' ' o

%The range‘of estimates represent the results of different specifi-
cations of the regression model.

bStandard metropolitan statistical area.

nevertheless, the differences in results between the Michigan and Massa-
chusetts studies remain as thcy appear in_Tablé 2.

On first inspection the results of all of the studies appear reason-
able. The price élaéticities are negative, indicating, as they should,
that the higher the tax price the less expenditure per pupil residents
want to buy. Income elasticities are positive, as they should be. The
findings also indicate that block grant increases lead to relatively @
smaller expenditure increases than do matching grant increases.

On closer inspection of the numerical values, however, we note wide
disparities, and these are troublesome from a policy analytic point of
view. The differences are especially marked between the Feldstein, Ladd,
and Inman studies on the one hand and the Park and Carroll work on the
other. Since these are the most readily comparable and most sophisti-
cated analyses, we will focus on the differences in the policy implica-

tions of these two sets of studies.
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Feldstein, Ladd, and Inman found :x» relatively elastic demand for
educational resources with respect to both income and the tax price,
meaning, among other things, that even relatively small percentage de-
creases in the tax price (or increases in income) would be reflected in
relatively large increaBes in expenditures per pupil. If these findings
are accurate, then the policies advocated by most schoel flnance reform
activists, namely, power or percentage equalization, might indeed reduce

expenditure inequalities while retaining school district autonomy in

,spending decisions. Given the Feldstein, Ladd, and Inman results, the -

social welfare goals of expenditure equality and school district fiscal

integrity do not appear to be irreconcilable.
The Park and Carroll findings indicating a highly inelastﬁc demand

- do ‘not seem to justify these optimistic policy conclusions. Large

changes in the school.finance system, accor?ing to their findings,
would apparently have little effect on expenditureAdifferentials among
school districts. As long as local choice is given free reign, expendi-
ture  disparities, driven (as they appear to be in the Park and Carroll
firdings) by taste differences or randomness of behavior, will remain
essentially unchanged. Of course, the state could impose any expendi-.
ture pattern it liked by assuming all school expenditures. However,
this expedient would not'resplve the fundamental conflict between the
social values of expenditure equality and district fiscal autonomy.

There are two reasonable explanations for the differences between
the findings of fark and Carroll and those of Feldstein, Ladd, and In-
man. First, for some unidentified reason;.voter behavior in Massachu-
setts and Michigan may differ. This conclusion leaves us somewhat un-
comfortable, because an important determinanr of behavior is unknown.
We can get around this proble » however, by building and estimating
different response modélsvfﬁrrdifferent states. The second explanation
is much more troublesome. It may be that some fundamental flaw in the
design of these models or in the econometric procedures generates mark-
edly different analyses of essentiallg similar models. '

The resolutiod of this quandary/@ops the research agenda of many
economists interested in school figaace. The first steps should be a

/
7
/

\
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l
careful analysis of each study's methodology and, where possible, re-
estimations of the basic equations in each model, using the best avail-
able statistical techniques. Further progress would require morr 4ata4
A uniform data set for several states, with observations of botl .ndi-"
vidual household and school district behavior over a period of time
marked by a major school finance reform, would be ideal for identifying

precise parameter estimates.
!

DISTRICT SPENDING AND TAXING AND LOCAL PROPERTY VALUES

School finance analysts have only recently become aware of the po-

tentially profound implications for their field of a body of literature
that has developed over the past dozen years (Gurwitz, 1980; Wendling,
1979). 1In 1969, Wallace Oates reported the first of wﬁatuhave come to
be called capitalization studies. Oates regsoned as follows: The theory
of local public finance is grounded on the assumptions thg&p(l) consumer
voters are aware of differences in the quality of public services and
levels of 'ocal taxation in various communities and (2) they take these
differences into account in deciding where to live. If these assumptions
are true, according to Oates, then we should expect that consumers would
be williny to pay more to live in communities where public services are
superiov, everything else being held equal, or where tax rates are low,
everything else being held equal. If, Oates continued, we could observe
the valuas of similar houses in two communities, identical in all re-
spacts (including tax rates) excepé that one community provided better
public services than the other, we should expect.to find that the house
in the better-served community cost more than the other house. Likewise
if two conmunities were identical in all ways (including the quality.of
services) but lLevied different tax rates, we shéﬁld expect to find thaf
the value «f identical houses would differ in the two communities, the
value of the house being greater in the jurisdiction with the lower taxes.
This analysis led Oates to estimate the following equation:

J

Vi = Bg b BB F BT H B B+ L Eq. (2)
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In this model, leis the me@ian value of houses in school district j.
Ej’ the cxpenditures per pupil in j, and Tj’ the local property tax
rate in j, are the capitalization variables (the concept of capitaliza-
tion is cxplained on pp. 85-90, .above). Xj, Yj’ and so QP are charac-
teristics of community j (its location in the metropolitaﬁ area, the
socioeconomic composition of its population, etc.) or chaéacteristics
of the hcusing stock (the median number of rooms, land area, presence
of basements, etc.). These latter variables are inclddedlto account

for the presuppositions in the mode\ that the houses being compared are
identical and that the communities are identical, with t?e sole excep-

tions of their public finance characteristics. ‘ !

What would the capitalization coefficients 81 cnd 9; mean in the
context of a school finance response model? The most qbvious applica-
tion of these findings would involve the social welfarve evaluation of a
reform. If reform changes relative property values, Some property own-
ers will enjoy an increase in wealch while others will suffer a loss.
Since we place a social welfare value on the well-béing of each house-
hold, the magnitude and distribution of these losgés and gains will
influence our evaluation of the reform. Secon&, éecall that the aggre-
gate value of property in each district and the yalue of each house
influence the expenditure choices of districts hrough their effects on
the tax price. If reform changes the values of| these variables through
the mechanism of capitalization, then precise predictions of expendi-~
ture outcodes require some accounting for these induced effects.

Oates, estimating an equation like Eq. (2) for a sample of 54 "bed-
room" communities in northeastern New Jersey, found that the public fi-
nance terms had significant effects in the expected directions. Prop-
erty values were somewhat higher on average in districts where expendi-
tures per pupil in local public schools were higher, all other deter-
minants of property values being held constant. Property values were
higher in communities where taxes were lower, again eve£§thing else
being held equal.

A large number of studies similar to Oates's original work have

been reported in the journal literature and elsewhere (e.g., Edel and
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Sclar, 1974; Brueckner, 1979; and Newachek, 1979), and the findings have
been similar enough to justify some conclusions regarding the capitali-
zation phenomenon. With samples of jurisdictions drawn from within a
single large metropolitan area (e.g., Boston, San Francisco, and New
York) we generally observe the results Oates expected and found: School
finance variables have a significant and quantitatively important effect
on propefty values. With samples of jurisdictions drawn from among re-
gions in a single state or from within smaller metropolitan areas (Syra-
cuse and New Haven) we tend not to observe the expected results.

The contrasting findings of these studies with regard to the effect
of school finance variables on property values in large and small metro-
politan areas suggest that we might safely exclude propefty value effects
from the design of a school finance simulation model for states without
large metropolitan areas. For several reasons, howéver, this conclusion
cannot be considered firm.

First, we do not have a good explanation for the difference in find-
ings between large and small metropolitan areas.,K The logic of capitali-
zation model makes no reference to the size of the metropolitan area,
and we should, therefore, expect the same findingé regardless of the
sample analyzed. One ought to be wary of dismissing the importance of a
phenomenon on the basis cf an essentially anomalous finding.

The second reason for not jumping to conclusions on the basis of
even a relatively large set of studies refers to the basic weakness of
almost all existing empirical studies of local public finance. Recall
that these analyses are based on observations of a stable school finance
system. Oatés and others are estimating the effects of expenditures and
taxes in the average community, given the existing array of tax-expendi-
ture packages in all other communities. If, as a result of a school fi-
nance reform, the entire"érra& of tax-expenditure packages were to change
markedly, we would expeci that the relative attractiveness of the nartic-
ular expenditure and tax levels in the average community would also
change.

It is therefore risky to base firm conclusions abodf what might

happen as a result of reform on simple observations of prereform
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-behavior. Again, this risk can be reiuced somewhat by the application
of the best econometric techniques tc the ideal data. There is room

for improvement in the literature on both of these areas.

STUDIES OF OTHER RELATIONSHIPS

Research by economists and other social scientists on other rela-

tionships affecting school fimance reform is much sparser than analyses .-

—
e

e

of expenditure determinants or capitalization effects. .-

We ought to know more about the effect'ef’ﬁéﬁagfidistfict spending
and taxing decisions on household locational choices. Economic theory
places great emphasis on this aspect of behavior, and the capitalization
studies provide évidence that school finance characteristics to some ex-
tent influence housing markets. Capitalization studies alone, however,
cannot provide sufficient information about household choice. We know
that the average household values high public school expenditures, as
evidenced by a willingness tn pay more for a house in a district where
spending per pupil is high. We do not know which types of households
are willing and able to take advanfage of high spending per pupil.

We expect, for example, that families with children are attracted
to high~spending districts and that childless households prefer places
where school taxes are low. Given these incentives, households éhould
sort themselves out among districts. Among households with children,
there may be even finer gradations of behavior. Those who value educa-{
tion most highly will be willing to pay the highest premium for housing
in high~spending districts. Those with other priorities or opportuni-
ties will wind up in places where expenditures are somewhat lower.
Merely observing property values without reference to the identity of
the households which choose a particular community cannot tel} us whether
these detailed behaviors take place, much less whether changes in these
behaviors are likely to follow a school finance reform.

Econometric analysis of this kind «~f behavior requires data on the
locations and detailed characteiistics of individual households and
school districts. Such data scts are relatively scarce. Furthermore,

it is only in the past decade that the econometric techniques required

, 168
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to analyze such data have been developed. It is not surprising, there-
fore, that only one such study has Peen reported in the literature so
far, .

Bryan Ellickson (1977) found that jurisdictional characteristics
exert a quantitatively small effect on household locational choices.
~HoweVer, he was able to distinguish a strong effect of individual school
atteniance zones on residential choice. High-income households appear ‘
to be willing to pay more than low-income households for locations in
elementary school attendance zones with high average incomes.* Low-
income white households, on the other hand, reveal a relatively strong
preference for locations in attendance zones with low proportions of
blacks.**

Ellickson's findings are‘interesting, but incomplete. Relatively
few school or district characteristics have Been included in the analy-“
sis. However, the findings suggest that if the linkage between school
qualit& and the average income of the attendance zone were broken by a
school finance reform, we might observe changes in the locational choices
of households. | |

A second major, but largely unexplored glement of a complete re-
sponse model involves ihe relationships between general local government
behavior and school district behavior. One direction of this relation-
ship has received no attention at all. We know almost nothing about how
the decisions of school authorities or the structure of the school fi-
nance system influence the $hoices of general government managers.
There are a number of possible effects, such as changes in budgets,
taxes, or zoning regulations, but no empirical analysis has appeared in

the literature.

*

That is, given a house in a high-income attendance zone, the higher
a household's income, the higher the price“the household is willing to
pay for that house.

*That is, given a house in an attendance zone with a small propor-
tion of blacks, the lower a white household's income, the higher the
price the household is willing to pay to buy that house. Those effects
remain strong even when the racial or socioeconomic composition of the
neighborhood, as distinct from the school attendance zone, is accounted
for. '
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By contrast, a great deal of polemical and some analytical atten-
tion has been paid to the effect of local government choices on school
district behavior (Brazer, 1974; Netzer, 1974; Supreme Court of N.Y.).
According to the concept of mnieipal overburden, jurisdictions that
tax themselves at relatively high rates to finance general government
services will have less left over to spend on education (the municipal
overburdeh hypothesis is analyzed in detail in Appendix B, below). We |
might therefore expect that high general expenditures or taxes exert a
depressing effect on school gxpenditures. This hypothesis has been.sub-
jected to some empirical testing, and at least one analyst, Prof. Harvey
Brazer, has detected a small effect in the expected direction. However;
the conceptual underpinnings of the municipal overburden concept have
not yet been defined with sufficient rigor to allow for definitive em-
pirical analysis.

THE INMAN MODEL

Inman took the concepts and empirical findings discussed above,
added to them in some ways, and combined them into a complex simulation
model comprising a behavioral response model and a set of evalhation
criteria. This model constitutes the state of the art of economic anal-
ysis of school finance.

Inman's simulation of the political economy of metropolitan schools
works as follows: School districts respond to one of a nymber of al-
ternative state policy instruments. Households and firms then alter
their behavior. Housing values change, firms alter the geographic pat-
tern of their activities, and families enter or leave the public school
system. All of these changes then feed back/ into the local political
decision process, and school districts again alter their spending and
taxing behavior. This ifhteraction between school district responses
and the behavior of other economic actors continues through several
iterati{ons uhtil a new, postreform equilibrium is attained. Thc new
equilibr-ium is characterized by some allocation of educational resources
and some level of after-tax income and income after private school tui-

tion for each household.
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Evaluation Criteria

The outcomes of the reform are then evaluated according to each of

- three systems of sociallvalues. The first welfare criterion places no

value on the redistribution of well-being among households; the second
places a high“value on redistribution of utility from the rich to the
poor; the third values only equality of educational expenditures. Each
alternative policy is fed through the response system, and the effects
of each policy aré evaluated according to each of the social welfare
criteria. The policies are then ranked under each set of édcial values.
The results might look like this:

Social Welfare Criteria

; No Value on High Value on Equality of
Policy " Redistiibution Redistribution - Educational
Ranking of Well-Being of Well-Being Expenditures
Best ' Policy A Policy B Policy D
Second best : Policy D Policy F Policy C
Worst Policy J Policy D Policy C

This is as far as any model should go. A,législauor could simply in-
spect these findings and support the policy which best enhances his so-
cial values. Indeed, the legislator's job would be just that easy if
this model were the final word in response analysis.

Unfortunately, although the Inman model is the most highly devel-
oped yet availoble, it is still far from the ideal model outlined in
Chapter VIII, above. Inman's findings are useful guides to policymak~
ers, but their usefulness is circumscribed by *he assumptions and lacunae
built into the model. Wise use oi these results requires a sogpieticated
understanding of the model's st.engths and weaknesses. We will proceed,
therefore, to "unpack" "nmin's model.

Inman's basic tool is a set of demand curves for expenditures per

pupil. Recall that researchers estimated expenditure determinant
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equations in ronghly the following form (Eq. 1, p. 14l):

Ew= Bo + Blt + 821 + 8,2 + ...,

3

where E is expenditures per pupil, t is the tax price, I is the income

‘of the median voter, and Z is the value per pupil of block grants re-

ceived by the district. A number of other variables should be added to
the end of the equation, but let us focus now on the effects of t, I,
and Z on E. . | _ ‘

This equation, with I and Z held constaﬁt; is plotted im Fig. 19. -
It represents a demand curve for éxpenditures per pupil. Decreases in
t will increase the desired level of expenditures. As with the typical
demand curve, increases in income will shift the curve to the right, as
will increases in block grants. Districts in which the median voter's
income is higher and/or which receive larger block grants will spend
more per pupil at any given tax price. These shifts are illustrated
in Fig. 20.

Given one such set of demand curves for euch district and & knowl~
edge of the median income, tax price, and level of block grants for each
district, we can predict the level of expenditures per pupil in each
district. Each school finance refora instrument that might be used by

a state \legislature will affect one rr more of these determinants of

. expenditures per pupil directly or indirectly. To see how this works,

consider a‘simple reform--an increase in the state aid matching rate to
one school district, accompanied by an increase in state income taxes.
One set of possible effects of this reform on the affected district is
illustrated in Fig. 21,

~ Suppose the initial tax price is to and that the increase in the
state matching rate reduces this initially to tl. In the absence of
any other changes, we would expect to observe a new higher level of ex--
penditure at E'., The increase in state taxes reduces residents' after-
tax income and results in a ieftward shift of the demand curve to D',
The outcome then \rould be a decrease in expenditures from E' to El’

which is still higher than E Local tax rates might increase or

0.
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Tax price

Expenditures per pupil

Fig. 19— Inman’s demand curve for expenditures
per pupil E, with voter income and
. block grants held constant

—ee E

Fig. 20— Shifts in demand curve for expenditures per pupil E
as a function of changes in income | and block
grants Z (Inman mcdel)
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 Fig. 21 — Effects of increase in matching grant rate on
expenditures per pupil E (Inman model )

decrease, depending on whether the increased state aid amounted to more
or less than the increase in spending.,

Now suppose that the local tax rate remains unchanged. By assump-
tion, conditions in all other school districts have remained constant., -
Therefore, this.particulag district, having been able to increape spend-
ing without increasing taxes, is now a relatively more desirable Place
in which to live. The value of the available housing in the district
therefore increases. But because local tax rates did not change, the
school district is unlikely to have become a more desirable place for
firms to do bus?!-.ess, und the value of nonresidential property has there-
fore remained the same. As a result, the nonresidential proportion of

the property tax base will drop, and this will raige the tax price facing

/
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residents. If this feedback effect eventually raises the tax price to
t2, the final outcome will be E*, as illustrated in Fig. 21.

Other, more realistic state policy options may be similarly ana-
lyzed, but they all involve changing tax prices and shifting demand
curves in one direction or another for each school district.

'Inman élso uses his estimated demand curve to predict the number
of households that will shift their children into or out of private
schools in response to a school finance reform. To see how this yorks
in rough terms, consider a wealthy household in a relatively low-income
coﬁmunity. ‘The rich household's demand for education might be repre-
sented by Di in Fig. 22, the median voter's demand.by Dﬁ. At the local
tax price, the wealthy family would prefer to consume Ei in expenditure

per pupil, but the district only offers Em. If the wealthy household

shifted its children to private schools, its after-tax and after-tuition ‘

income would be lower, and its effective demand curve would be repre- )
sented by Di._ Even with the lower income, as illustrated in Fig. 22,

the family would still want more education than its local community

|

L S e

P

Fig. 22— Demand curves for high- and median-income househoids
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offered. Such a family would, therefore, very likely send its children
to private schools.

Inman's specification of this part of his model actually involves
somewhat greater subtlety than this discussion indicates. However, the
simple example gerves to illustrate how predictions of postreform spend-
ing levels and a knowledge of the income distribution within school dis-
tricts can be combined to predict how many households will choose the
private school option. ’

Policies and Results

In the application of his model reported in the literaﬁnre, Inman
simulated the effects of the following six frequently mentioned reform
proposals on New York City ana 58 suburban Long Island school districté;

Foundation aid: A lump-sum payment per pupil to each school
district wi;h-a:tax-base per pupillless than some predeter- -
mined level. Districts with lower tax bases per pupil re-
ceive relatively larger block ‘grants per pupil.

Foundation aid with a spending limit: This is the same as
foundation aid, but districts are constrained to spend no

more than 110 pefcent of some predetermined expenditure per

pupil.

District power equalization: This program effectively equal-
izes the tax bases per pupil of all districts. Identical tax
rates among districts result in identical expenditures per
pupil. Wealthy districts must return some of their local
revenues to the state to be allocated as state aid tb poorer
districts,

. District power equalization without recapture: Each district
is guaranteed the equivalent of some tax base per pupil. Dis-
tricts whose actual base is larger than this level receive no

aid, but need not return revenues to the state.
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Matehing aid: The state pays each district a certain propor-
tion of locally raised revenues. In Inman's particular

specification of this plan the matching rate varies with dis-
trict mean family income. Low-income districts enjoy higher

matching rates.

Tax credit: The state grants individual houséholds, as a

credit on their state income tax, a proportion of the local

school taxes the household pays.

These propoégls are compared with each ¢gther according to each of
the social value systems discussed above, and with the existing state
aid plan (a foundation program with a relatively low expenditure guar-
antee). Increnses in aggregate state aid are financed b§ a proportional
income tax. ‘The results of Inman's simulations and social welfare eval-

uations are listed in Table 3.

Table 3

RANKINGS OF POLICIES UNDER INMAN'S MODEL

Social Welfare Criteria

No Value on

_ High Value on Equality of
\ Policy Redistribution Redistribution Educational
Ranking of Welfare of Welfare Expenditures
1 (best) District power Foundation aid Foundation aid,
equalization spending 1l'mit
2 Foundation aid Tax credit Matching aid
3 Tax credit Present system Foundation aid
4 Present system Matching aid Present system
5 District power District power Tax credi’
equalization, equalization
no recapture
6 Matching aid District power District power
equalization, equalization,
no recapture no recapture
7 (worut) Foundation aid, Foundation aid, District power

spending limit

spending linit
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Many of these findings are quite surprising. District power equali-

zation (DPE), advocated by Coons, Clune, and Sugarman (1970) explicitly [

as ar expenditure equalizing instrument and implicitly as a utility re--

distr{buting mechanism, turns out neither to equalize nor to redistribute
\
i
|

utility very well. Foundation_aid, the system that most states have used

for the past 40 years, turns out to be a desiralle policy from the point Y \

of view of several different sets of social values, if the foundation f,//

level is set fairly highly. L o
Once’Inman explains these results, hoﬁever, they appear tq/préﬁgnt a k

fairly reasonable outcome, given the peculiarities of the/ﬂew/iork metro-

! . \
politan region. Because the vast majority of the rqgioﬂ's poor people
1live in New York City and because that city hqsfa/}elativel;ihigh tax \
base per pupil, such programs as district power equalization, which eqypi-
ize tax bases, help the poor very 11tt1eﬂ Instead they direct state id'
to the relatively well-off residents of the (tax-base) poorer suburbs
Because of the capitalization phenomenon, DPE is also a relatively pogr
equalizer. Tnitially, DPE lowers tax-prices in relatively low-wealth' |
districts, but as we have seen, once housing markets adjust to the ne&, l
relative fiscal conditions of schobl districts, tax prices readjust to I
close to their prereform levels. The result is a'distribhtion of ex-
penditures similar to what- existed before reform took place.

Clearly, Inman's findings cannot be applied directly to other re-
gions. A different distribution of the low-income population, a slightiy

different set of behavioral parameters, or minor differences in the rela-

tive fiscal condition of the central city could easily turn these rank- ,'
ings upside down. ) —
Critique of Inman's Model
Inman has developed and applied one of the most sophiéticated toLls
of policy analysis ever presented in the literature. His subtle synthe- A

sis of a wide variety of indivilual iodels 18 clearly a tour de force)of
ecornomic analysis. Still, like all social science research, his crea ionx
is flawed, and for this reason, it can only complement, not substitute

for, the factual and value judgments of policymakers., ) _ !
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Some of the inadequacies of the particular application of Inman's
procedures are relatively easily re iedied within the context of his
model in its present design. The policies he descrjbed must seem in-
credibly stylized to anyone familiar with the complexities of the typi-
cal state's school finance formula. Density factors, studept weighting,
categorical programs, and a variety of other appendages to the basic

| plan could radically alter the ranking of the findings. However, the

i model could easily accommodate any of these complexities, and the basic

| framework of simulation and evaluation would work as well for a real-
istic as for a stylized policy design. Likewise, the welfare orienta-
tions according to which policies are evaluated could be made as complex
as one might like.

Some fundamental flaws in Inman's system, however, cannot be rem-
edied without a basic redesign of the modei/;;>its presentation. First,
.the“only characteristics that distinguish one household from another in
this model are family income and resldential location. We are unable to
distinguish the effects of alterfative policies on childless househnlds,
on families which place a high or low value on education, and on minority
groups. '

Second, while Inman allows property values to adjust after a re-
form, his model does not allow households to move. For example, a house-
hold in a previously high-spending district forced to lower its expendi-
ture has only two options: to consume less education or to transfer to
private schools. The réasonable alterﬂative of a move to another school i
district is ruled out. The state of the art of economic analysis, fgther ( W

|

than an informed judgment as to thé importance of changes in locational

\Kshoiccs, forzes Inman to limit his model in this way.

Third, 1il.- most of the analyses that constitute the cohponents of
Inman's model, Inman's analysis depends on observations of behavior be-
fore reform to predict behavior after reform. For all the reasons dis-
cussed elsewhere, the estimated coefficients in Inman's behavioral equi-
tions might easily change as a qubLt of refgrm.

Finally, the rankings presented as the result of the analysis are

not‘as definite'as they éppear. The simulation model, and therefore the
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evaluation of policies, is based on a series of econometric studies.
The results of all such studies are characterize& by a degree of un-
certainty. The data used for purposes of statistical analysis may be
faulty. The specification of the econometric model may be mistaken.
Some behavior may be random rather than systematic. Because the sta-
tistical basis of the analyéis is uncertain, so are the simuﬁations and
the rankings of the policies. We may be fairly certain that policy B
is preferred to policy A under vaiue orientation X, but quite unsure
that pblicy C is better than D under Y. The usefulness of these find-
ings'would be enhanced if the degree of certainty were known, but esti-
mating the sensitivity of the results to their underlying statistical
basts is quite difficult. =~

Furthermore, we get little idea of how sensitive the rankings are.
to qhe'specific assumptions made. Suppose that policymgkers value edu~-
cational spending somewhat more than Inman assumes they do. How wou;d
the rankings change? Suppose that education is not perfectly elasti~
cally supplied. How would the policy conclusions change? The list of
such alternative specifications is very long, but the list of alterna-
tives that actually chamge the rankings might be chh shorter. It wépld
be useful to know which assumptions actually affect the rankings.

Policymakers know that households differ along more dimensions tha

income. Analysts know that people might change their locational choices *

after reform. Everyone knows that econometric findings have uncertain
predic:ive value. The results of work like Inman's can reduce the in-
herent risk faced by policymakers, but only 1if these caveats are kept
in mind. Until school finance analysis progresses far beyond Inman's
study, there will be 29 substitute for a policymaker's judgment as to
how much the limitations of the model distort the findings.

SUMMARY

Of all of the relationships among relevant variables that might in-
f luence the outcome of school finance reform, only relatively few have
been {nvestigated with any intensity. The two topics about which we

know the most are the effect of differences in tax priﬁes on school '

|
i
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district expenditure decisions and the effect of differences in taxes
and expenditures on property values.

Whether or not state aid formulas can relatively easily reduce
expenditure disparities across school districts'depends on whether
Aschooi district expenditure decisions are relatively sensitive or in-
sensitive (elastic or inelastic) with respect to tax price. The econo-
metric problems involved in estimating the tax price elasticity of de-
mand are complex and difficult. Nevertheless, several economists have
tackled these problems. Several studies have estimated this elasticity
to be in the range of ~.41 to -1.00. However, one well-done recent
study estimated this crucial elasticity at only -0.02.

Studies of capitalization have fairly consiﬁtently found that
within large metropolitan areas school finance végiables do in fact
influence property values. \

Professor Robert Inman was able to combine these findings into a
simulation model that predicts the outcomes of a variety of reform pro-
posals.l Inman evaluated these outcomes according tc three social wel-
fare functions and then ranked the policies under each set of social
values. oo

Two areas of inveséigation should be given high priority in future
economic research on school finance: First, we must try to resolve the
differences among the various estimates of the tax price elasticity of
expenditures per pupil. Second, we must know how sensitive results
such as Inman's are to the assumptions about behavioral responses and

social values.



APPENDIXES

The process of designing a new school finance system involves a
laxge number of technical issues in addition to the broad analytical'
and ethical issues discussed above. Alternative aid formulas, some
of them quite ccomplex, must be fed into a computer before. the "best"
formula can -be identified. The school districts in any state af; 80
diverse in their social and economic characteristics that it may be
impossible to devise a simple system that sends just the right amount
of financial aid to each locality.

Economists have played an important role in devising’ways to deal
with these complexities of school finance, and any accountﬁng of the
uses of economics in school finance analysie would be ingbmplete with-
out some mention of the work on technical isBues. Two mejor technical
1ssues that have arisen in discussions of school finanqe reform have
been subjected to extensive economic analrsis: diffe;énces in the
price of educational inputs among school/districts and the special i
fiscal problems of central city schoo//élstricts.

Appendix A discusses the firsc of these issues, differences in
the price of educational inputs. Appendix B focuses on the set of '
problems usually referred to as municipal overburden. Appendix C
treats the measurement of inequality. Becauseé expenditure equaliza-

tion is one (but only one) of the objectives of school finance reform, \

some measure or measures of inequality is an important tool in the

evaluation of schopl finance systems.
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Appendix A

COST-OF-EDUCATION INDEXES

N
h
N

/
THE CENTRAL PROBLEM: DIFFERENCES IN SUPPLY CONDITIONS ‘

Our objective ip instituting a school finance reform is to alter

the allocation of educational resources--teachers, classrooms, mate-

|

|

: . rials, and so on--among children. .The only-politically feasible way to

’ "do this while still maintaining the structure of decentralized manage-

} ment of edugation is'to distribute state or federal aid dollars to

: school districts. So far in our discussions we have assumed that an .

‘ allocation uf dollars-translates directly into~an—allocation of re-
sources. We .now relax this assumption and recognize that because the
prices of educational resources vary among school districts, the same’
number of dollars may purchase different quantities of resources in
different places. o '

The most obvious example of such price differences is }énd, and
the differences are relatively easy to overcome. Central éity land is
much more expensive than suburban land which, in-turn, is ﬁore valuable ,
than rural land. It-will, therefore, cost a central city school dis-
trict more than a suburban or rural district to construct a scheol
building of some given size and quality. I the state sent the same
number of capital outlay dollars to all types of school districts with
the intention of providing equal quality school buildings, that inten-
tion would be thwarted by differences in land prices. The problem of
differential land prices can be relatively éasily remedied in the design
of school ald formulas, Differences in land prices and other con-
struction costs afe relatively easy to find out, and districts may be
reimbursed for allowable construction costs accordingly.

The subt ler, and probably more troublesome, problem of differences
in the price of teacher services is less easily remedied. A casual in-
spection of staff salarles in various school districts shows that appar-
ently ddentical teachers are paid different amounts in different

districts.




Why Teachers' Salaries Differ

* One explanation for teacher salary differentials draws an analogy
between the price of certain kinds of labor and the price of land.
The reason for the high price of urban land is the fact that such land
has many alternative uses, all of which generate high land rents. 1In
some labor markets, college-educated workers have a large number of’.
alternative occupations, each of which pays relatively high wages. iﬁ
other labor markets, the public schools may be the only consumers of \\
college-educated labor. Districts in the denser labor markets might,
therefore, be forced to pay higher wages to cempete successfully with
other ¢mployers. Again, the same number of ddlla;s sent to differenf
districts would buy different quantities or qualifles of teacher ser-
vices, depending on conditions in the labor market.in which the district
\happened to be located.
3\ A second possible explanation for teacher salary differentials con-
wé%rns Ehe characteristics of jobs in different districts. Teaching in
céntral city schools may simply be a more difficult job than teaching
in suburban schoals; if so, teachers with alternative job opportunities
might insist on higher salaries before-:they would be willing to take
central city teaching jobs. Central city districts would then be forced
either to pay higher salaries to teachers of similar quality or to ac-
cept a lower quality work force at the same salaries paid by suburban
districts.
1f these explanations are sound and if the resulting differences
in the prices of educational inputs are substantial, then some correc-
tions should be made in aid formulas. Unfortunately, however, the de-
sign of such corrections has proved to be highly problematic. Some of
the problems involved in the construction of cost-~of-education indexes
can be illustrated with a series of supply and demand diagrams.
To take the simplest problem first. Suppose that all teachers are
of equal quality. Suppose further that the number of individuals will-

ing to accept jobs as teachers in some school district increases as
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salaries increase, while the number of teachers the district wishes to
~hire decreases with the salary. Under these assumptions the local

market for teackrrs can be 111ustr$ted as a supply and demand graph,
as shown in Fig. A.l.

Salary

Number
of teachers

Fig. A.1 — Supply and demand for teachers
in a single school district

Within the context of Fig. A.l, different districts may pay differ~-
ent salaries to identical teachers because either'the supply conditions
or the demand conditions may vary. Consider ﬁwo districts: U, an urban
district, and R, a district in a suburban ring. ‘Teaching inVU is.a

harder job than teaching in R, and to make matters worse, there are more

high-paying alternative jobs for college graduates in U than in R. This
means that at any given salary, fewer people will be willing to work as
’ teachers in U than in R, Assume, finallv, that the demand for teachers
' is identical in the two districts, as shown in Fig. A.2. We can see
from the diagram that under these circumstances district U will hire

tewer tecachers at a higher salary than district R.
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-, Salary —

]
{
t :
|
' .
l \
|
' I D .
] Number A
Q

R . of teachers
Fig. A.2 — Identical demand and two supply curves

Now consider the case where demandé differ among communities, but
the supply conditions in each distr;ct are :dentical. Assume that for
some reason--higher median inéome, ?ower cex rrice, or sironger pref-
erence for education--District A wi)l demand more teachers at any given
salary level than District B, Thesre condicions are illustrated in
Fig. A.3. District A will hire more teachers at a higher salary than - ,
District B. .

Note, howevei, that such a situation is not sustainable as an
equilibrium if the two disiricts are in the same labor market. Since,
by assumption. all teachers are identical, teachers in District B will
not be satisfied with their lower salaries and will want to get jobs
in District A. The supply of teachers to A will shift to the right
and thai to §) will shift to the left. Salaries will adjust until all

*
ident feal teachers recelve the same salary, P, the only sustainable
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Salary
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B Number
of teachers

Fig. A.3 — Identical supply, two dent:nd cyrves, 5nd
supply curves shifting in response

cguilil.cium, as illustrated in ¥Yig. 4.3. If the districts are {n dif- .
ferent labor market areas, the salary ditferential might he sustained.

Differences in teachers' salaries, therefore, may reflect either
or both of two sets of circumstances, one related to determinancs of
supply, the other to determinants of demand. ' The problem described in
this appendix refers only to diﬁferences in supply conditions. Why
should only supply-side factore!constitute a problem? Suppose that we
simpiy send more aid money to school districts where teacher salari«s
are higher. 1If we did so, we would be compensating places like District
U, which are faced with unfavorable supply conditions, but we would ilso
be gending more money to high-demand districts, like A, which are al-
ready relatively advantaged. '
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We want some way to isolate the supply-driven salary differences
from demand-driven differences. This requirement defines the empirical
task facing anyone who wishes to construct what analysts call a cost-
of-education index. Several economists have undertaken this task and
have proposed a number of analytical methodologies and results which
lead to indexes. However, the process is conceptually complex, and the

results are not yet widely accepted.

Teachers' Unions

A basic conceptual quandary must be resolved before we can justify
the use of cost-of-education indexes and go on to describe the state
of the art: of cost-of-education-index comstruction. It méy be that
many parts of the country have subgtantial numbers of unemployed teach-
ers. That is, a number of individuals may be qualified to teach and
would take jobs in the public schools at current salary levels, but be-
cause of an insufficient demand for teacher services, are either unem-
ployed or have taken other jobs.

In the standard competitive model of labor markets, the one we have
used to analyze the cost-of-educacion problem, such a situation could
not arise. The presence of an unemplbyéd work force would depress sal-
ary levels to the point where everyone willing to take a teaching job
at the equilibrium wage rate would be so employed. However, the actual
market for teachers may not work in this way.

In most states; public school teachers are permitted to -form unions
and to bargain collectively with local school authorities for contracts
setting wages and working conditions. Organized teachers may bz sble to
thwart the tendency of wages to drop in markets where unemployment is
high. If this is the case, then we must look elsewhere than to differ-
ences in supply or demaad conditions for our explanation of why the sal-
aries of apparently identical teachers vary among school districts,

Within the context of a noncompetitive model, salaries are higher
in districts where the current work force of teachers is better orga-
nized or m re miliitant or where union officials are hetter negotiaturs

than local school managers. Such circumstances would remove much of
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the justification for the inclusion of a cost-of-education index in the
school aid formula. Compensating districts where teachers' salaries
are high would remove the incentive for district managers to bargain as
hard as they might to keep salaries dowm.

Although a state legislature might favor higher salaries for teach-
ers across the board as a mechanism for attracting more able people to
this profession over the long run, this issue differs from that of try-
ing to insure that state aid formulas distribute educational resource
purchasing power instead of raw dollars.

To what extent teacher markets are competitive or noncompetitive
is a matter of judgment. If they are competitive and.if supply condi-
tions:vary among school districts, then an attempt to design cost-of-
education indexes is worthwhile. If these ﬁarkets are predominantly
noncompetitive,‘then cost differentials are probably a less important

issue than they seem.

THE EMPIRICAL PROBLEM

We now return to the assumption that teacher markets are suffi-

. ciently competitive. Our task is tc identify the portion of salary dif-

ferentials among school districts that is attributable to differences

in the supply of teaching services. In other words, we want to weed out

"of the observed interdistrict variation in salaries all of the ponsupply-

side effects.

Teachers' salaries vary with three broad categories of factors:
the personal characteristics that determine the quality of teaching ser-
vices that the individual teacher provides, the aggregate supply curve
of teachers to the distrigt in which he.or she works, And the aggregaie
demand for teachers by the district. To ;solate the supply-side effects
on salaries, we must build a model that includes all of these classes of
effects.

The first step in devising a cost-of-education index (more properly,
an index of prices of teaching services) is to account for the fact that
not all teachers are of identical quality. 1In our simple analysis of

the cost differential problem, we assumed that teachers were identical
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and, therefore, were able to draw a single supply curve for each dis-
trict. This assumption is unrealistic because each teacher is unique.
The personnel office of a school district actually faces a large num-
ber of potential teachers, each with personal and professional charac-
teristics and each willing to work in the district for any salary above
some level. Although a model of teacher behavior that accounted for a
wide variety of individual differences would be too complex to analyze,
the assumption that all teachers are the same is too simple. Still,

to compare prices among districts we must compare sitiilar teachers.

f Most researchers confronted with this problem usé hedonte regres-
’,szon techniques. This methodology assumes that the ‘quality of a teacher |
can be represented by some linear combination of observable personal
characteristics. Among the characteristics that might contribute or de-
tract from quality are age (xl), years of experience“(xz), years of -
postgraduate education (x3), verbal ability (X;), and 80 on. How much
each of these characteristics contributes o. detracts from teacher
quality is determined by how much districts, on the average, are willing
to pay for one more unit of each characteristic. If supply and demand
characteristics for all types of teachers were the same in all school
districts, we could obtein estimates of the perceived value of each of

those characteristics by running a regression of the following form:

Salary = BO + lel + 82X2 + 83x3.+ 84X4 + .. Eq. (A.l)
where our observations would be individual teachers, their character-
istics, and their salaries, and where B could represent, say, the degree
to which each characteristic contrlbhted to teacher quality. Alterna-
tively, we might estimate a similar equation using average values of
salaries and characteristics for a sample of school districts. Of
course, the entire discussion in Appendix A is posited on the supposi-
tion that supply and demand/conditioqs vary among_districts; therefore,
equation (A.1) could not be es:imated on its own. Equation (A.l) is
actually part of a larger model ~f salary determination, the part that

accounts for variation by quality of teaching services.
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The next step is to model the determinants of a district's demand
for teacher services. We have already ﬁoted some of the factors that
might shift a district's demand curve f&r teachers. In general, dis-
tricts that are able and willing to proaide a relatively high level of

Districts with high median incomes and lgw tax prices tend to provide

educational services will demand relativ§1y large numbers of teachers.
the highest leve; of educational servicesy We can, therefore, expect
that increases in median income (Y) and d*creases in tax prices (t) ;
will shift a district's demand for teachers to the right.

On the supply side, we have argued that high-altg:native wages for
college graduates and more difficult worki:g conditions tend to reduce
the supply of teachers to a district. These tw* factors may be measured
by variables representing average wages foricollgge graduates other than
teachers in the labor market in which the dﬂptriﬁt is located, w; the
mean socioeconomic status of the student pop\lation, ses; the degree of
violence in the schools, v; and other indicgdfrs of working conditions, c.

Our supposition is that teacher characteyristics, demand conditionms, .
and supply conditions act simultaneously and :ndependently to dgtermine
teacher salaries. This assumption can be expéessed in a regression

\ !

equation.

'\
Mean Salary = Bo + lel + BZXZ + B3X3 + 84X4 + 85Y ’

+ 86t + B7w + Bases + Bgv + 10

|

c Eq. (A.2)

| ¢

Estimates of equations such as (A.2) might |enable us to isolate the
supply-side effects and, therefore, to compute l cost-of-educationn index.
The computation would prdceed as follows. We wént to compare supply con-
ditions in any given district with those of the average district in the
state. To do sé, we construct the following ratio:

. B7w + Bsses + 89v + Bloc

3 7 BW + BGSES + BV + B C

*
l
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where the variables in the numerator (w, v, ses, and so oﬁ) are for a
specific district, those in the denominator (W, V, SES, and so on) are
the averages for those variables for all of the districts in the state,
and IJ is the cost-of-education index for district j. IJ = 1.10 would
mean that because of adverse supply conditions, district j was forced

to pay 10 percent more than the average district to attract teachers

of average quality. Q?he observed salary differential between district j
and the state average might be, say, 20 percent, but these hypothetical
estimates would indicate that only about hsi£~sf the gross difference,
10 percent, was attributable to adverse supply conditionms.

The index Iﬂ could be used quite simély to adjust a basic school
finance formula for interdistrict cost-of-education differentials. The
state would simply send district j 10 percent more.than what it was en-
tiled to under the basic formula./ Since the average.district would
have an index of 1.00, about half/the districts would have indexes of
less than 1.00 and about half would have indexes of more than 1.00.
The totgl amount of money the state distributed through the school aid
formula would, therefore, be the same whether or not a cost sgjustment
index was used. The effect would be a distribution of purchasing Power
instead of raw dollars. .
THE VALIDITY OF A COST-OF-EDUCATION INDEX

The reader should be shfficiently familiar by now with the poten~

tial unreliability of even the most sophisticated economic analysis to
suspect that this optimistic asseqsment of the usefulness of existing
cost-of—education indexes is overd&awn. Indeed it is. We have already
mentioned one fundamental, unres?lved problem: Teacher markets may not
be competitive, and therefore much of the justification for the use of
these indexes may be unfounded. Two further difficulties undermine the
validity of existing indexes, even if the justification for their use
is accepted.

Fi;st, no empirical study will be able to identify all of the
differehces in the quality of teachers among school districts. The

measurable attributes of teachers--age, experience, level of education,

4
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and verbal skills--do not capture many of the most important elements

of good teaching. To see why this should create e Problem with iespect’
to index creation, consider two districts with idontical salary sched-
ules. Both districts pay apparently identical teachers the same sala- .
ries. qupode further that teaching is an eaaier or more rewarding job
in one district than 1n another. Assume, finally, that some character-
.istics associated with teacher quality are neither ‘accounted for\In\\he
salary schedule nor ojsergable in the statistical sense, but are knowﬁ\\\\\

to the two districts' ipersonnel officee. Under these circumstances the
personnel officere will offer jobs to the best teachers first. These ;Q
best teachers will take jobs in the better disrrict and the other dis-
trict will have to hire the worst teachers.

It would, in fact, cost more for the less favored district to at-
‘tract teachers of any given quality, but this difference will not be
detected by the methodology described above.

Second, up to this point we have assumed; that there is some obvious
distinction between variables that influence the demand for and those
' that determine the supply of teacher services. Inxfact.'ho such clear
demarcation is possible. Consider the case of the median income of
school district residents, which we identified in equation (A.2) as in-

L fluencing the demand for teachers. However, we know that all workers

(teachers and others) tend to:receive higher'?ay for similar york in
areas where median income is higher. ‘It is difficult, therefore, to
separate the effects of median income and alternative wages on teacher
salaries and it is uncertain whéther the coeff cient on the income term
(B ) is measuring a supply-side effect or a de and-side effect. The
effects of mean rupil 3ES may be similar. The parents of hard-to-edu-
cate children might. demand more teaching services than the'parents of
higher éEé children. This parental demand might be reflected in dis-

trict demand, especielly since low-SES children draw federal compensa-

tory education r.:venues into the district. Does low SES increase de-
mand and, therefore, raise salaries, or does it decrease supply and

| hence raise salaries? We cannot say for sure.




" The lack of a clear distinction between supply and demardd effects
renders our inde;-valpes uncertain., If we judge that SES and income -
influence supply but not demand, our index would be

\

O | ' : B7w + B ses + 89v + B 10

L= ew+ss.ss+ev+e_c

If, however,; we mhde the opposite judgment-~that income and SES influ-
ence only demand, and not supply--the alternative index would be

o -A87w + Bloc )
. I B7W + B, .C

10

If experiments like this were undertaken using actual regréssion results
from equations such as (A.2), we would expect to find tha\t Ij and Ij'
tend to differ for some districts. The basic trends in values for I,
with_thé central city having the highest indexes and rural districts the
lowest, are expected~regardless of the demafcation of supply and demand
factors. However, the actual allocation\of school aid dollars among y
districts might differ, dependinglon which specification was adopted.
Since the ‘distinction has a shaky analyfical basis, so dq the indexes
derive.. . ‘0 that demarcation. ¢ ‘

OUne final ¢:.v2at is that the use of cost-of-education indexes might
create adverse iucrutives for school districts. Suppose we found that
a high level of violence in schools reduces the_eupply of teachers td a
disﬁrict and, therefore, raises the price. The districts with a high
incidence of school violence would receive relativeiy more state’ aid.
Thialﬁight reduce the incentive for districts to adopt costly programs

to reduce violence in the schools.

SUMMARY
The prices of educational inputs may vary among school districts.
If they do, then states wanting to redistribute educational services

and not just raw dollars among school districts will have to udjust
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their aid formulas to reflect the price différentialgt Both supply.and
demand factors influence the pricés of educational inputs, but.the argu~
ment for adjunting aid formulas really applies only to diEE;tences in
prices attributable to lupply-lide effects.

The empirical problem involved in devising a cost-of-education in-
dex (or an index of prices of educational inputa) is to ideﬁtify the
influence of supply-side factors on the prices faced by achool district
managers. The difficulty of this empirical undertaking stems, first,
from the difficulty of distinguishing factors affecting supply from
those influencing demand. Arbitrary distinctions between these two
classes of factors have led.to essentially arbitrary indexes. Second,.
it is difficult to measure the quality'of teachers. It is important. to
do so, however, because we want to compare the prices of essentially
identical inputs. However, the qualities thaﬁ make a good teacher are
imperfectly related to the observable characteristics of teachers. For
these reasons, no completely datisfactory methodology Ior computing cost-
of-education 1ndexea has yet been -devised.

All of this is not to say that cost-of-education indexes ought not
to be adopted as aid formula elements. The judgment that the problems
discussed at the beginning of Appendix A are real and 1ﬁportant could-h
i certainly be legitimate. This caveat tells us only that the state of"

' the cost-index art has not. reached the point where a simple, definitive
methodology can be blindly adopted by all policymakers. | '
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‘ Appendix B
THE SPECIAL PROBLEM OF CITIES: MUNICIPAL OVERBURDEN

Large city* school districts commaqd more than their .proportionate
share of tl.. attention of achool finance activists and policymakers fo:?
several reasons. First, large urban districts serve large proportions
of children who are of special social welfare concern: the poor, the
handicapped, non-English speakers, and low achievers. Second, all
studies of differences in the price';f educatidnal-inputs among school
districts conclude that big city districts pay more than others for
identiéal-educational resources.

Third, most large cities do not fit well intq\the traditional formu-
lation of the general school finance problem. The summary statistics,
which characterize the felative.financial conditions of suburban or rural

school districts quite well, do not account adequately for big city

: achool district fiscal circumstancea. In most states, large cities en-

joy relatively large property tax bases per pupil and aet relatively low
tax rates for educational purposes. Central cities sometimes spend con-
siderably more per pupil than the average district, because of the higher
level of state and federal categorical aid they receive. If these sum-
mary statistics are all that enter any new school aid formula, .then cities
will receive proportionately less new aid than other types of districts.
Finallyf big city governments generally spend more per capita on'
nonschool public services and tax at higher rates for geperal local

government services than other jurisdictions. This obsefvation has

led some analysts to hypothesize that noneducational demands on urban

tax bases may limit the resources available for educational services,
a condition that they call municipal overburden. According tc the
hypothesis, the higher the nonschool local tax rate, the lower the

local revenues available for education.

*Throughout this appendix, large city school districts will be re-
ferred to as central city, large city, or urban districts. These terms
may be taken to refer to the central cities of most standard metropoli-
tan statistical areas.
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‘The general framework for economic analysis of school finance_is-
sues developed up to this point seems adequate for dealing with three
of the four special urban protlems listed abcve. Social welfare ccncern
for diaadvantagcd groups will necessarily send more money to urban dis- |
tricts. State-of-the-art cost indexes will hage'the'same effect. If
our approach to school finance reform is modified with these factors in
mind, then ve need not worry about the tendency of equalization mecha-
‘nisms to direct aid away frou needy urban districts.

The fourth potential problem--municipal overburden--remains. If
cities are ovurburdened, but\thia cbndition.ia not accounted for in our
aid formula, then central city school districta will receive suboptimal
payments. In other worda, corrections for the kinds of students served |
by these districts and for adverse supply conditionis may not account for
the total severity of the problems facing these iatricts.

To correct for the potential problem of municipal overburden, state
school aid formulas ought to incorporate an overburden factor that would
send relatively more aid to districts where nonschool local taxes are
high. “Michigan already includes a specific municipal overburden factor
in its school finance fcrmula, and . the New York Supreme Court has ruled
that state's schoo). finance system unconstitutional, partly because it
fails to account for municipal overburden. At the same time, several
very large cities are experiencing severe fiscal streas.

Despite the seeming simplicity of the analytic argument behind the
municipal ‘overburden hypothesis as it is usually stated, the hypothesis
has never been systematically confirmed. If the hypothesis is not valid,
inclusion of an overburden factor in an aid formula coulc lead to a
misallocation of funds. We want to know, then, whether the hypothesis
is true and, if so, whether it precisely identifies the fiscal problems

of large urban school districts.

|

THE VALIDITY OF THE OVERBURDEN HYPOTHESIS .

The overburden hypothesis has not been confirmed, because the evi- |
dence presented to support it is open to other, sometimes contradictory,

interpretations. An examination of some alternative explanations for
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relative values of central city fiscal variables indicates why the
hypothesis has not been sustained.

Consider first the possibility that high levels of public expendi-

"tures are simply one of the costs associated with city life. Dense pop-

ulations increase the incidence of fires and crimes; public health and
sanitation require more‘caref'neavy'trhffic increases the cost of main-
taining a road network.. At tne same time, there are substantial bene-
fits to livingkin cities. Central cit& residents commute shorter dio-
tances to work and to shop, and city life'offers cultural opportunities

that are less’aocesqible to residents of suburbs or rural areas. If the

benefits of city living justify the costs, then it.seems unreasonable to-

take high nonschool expenditures and taxes as evidence that central city

regidents are overburdened. ' :

The costs and benefits of city life may not, however, be in balance.

I low-incomg,peopie or minorities are confined to central cities by

8 “zoning regulations and racial discrimination, the costs that

‘these groups bear may outweigh the benefits. However, to show that cen-

tral city residents bear an unfair burden of local public expenditure,
one must first demonstrate that they would not live in the city except
for artificial constraints. In some metropolitan areas poor people have
housing options in the suburbs; in others, they do not. 'Establishing
the presence of some net'ovorburden, then, is more complicatedvan ana-
lytical.undertaking than the simple hypothesis would suggest.

Pursuing a different line of reasoning, one can show that the rel-
ative values of central city fiscal indicators could easily mean ex-
actly-the opposite of what proponents of the municipal overburden hy-
pothesis contend. Central city tax bases include a much higher propor-
tion of nonresidential property than thoqe of suburban jurisdictions.
The burden of taxes on commercial and industrial property is either
passed forward to consumers of these firms' output .or backward to the
owners of the firms themselves. In either case, a substantial propor-
tion of the burden of central city taxes is borne by nonresidents.

Furthermore, muoh of the housing in central cities is renter-

occupied, and at least a portion of the tax on such property is borne

R4
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by absentee landlords. Again, part of the burden of central city taxa-
tion may bc'passed'on to nonresidents. In other words, central city
voters are faced with a much lower tax price than suburban or rural
voters. In response,.central city residents may be expected to support
higher levels of spending. The higﬁcr expenditures observed in central
cities, therefore, may roflect not a relative overburden, but the rela-
tive fiscal advantages of central cities. '
¢ The final problem with the municipal overburden hypothesis as it

has. usually been stated is that its proponents have not been clear

. about the institutional interaction between school cpending and gen- .

eral municipal spending. What public choice mechanism would dictate
that high nonschool spending left less to be'cpent by schools? Wa could
not draw such a conclusion within the context of the median voter model.
The median voter would choose a level of spending for general government
and for schools indcpendently,~and these would be no more closely re-
lated than any otheﬁ two categories of consumption. _

Models could, of course, be devised to predict inverse relation—
ship between school‘and nonschool spending, ‘but most such models have
tended to be ad hoc‘an unrelated to any more general .heory of local
public choice. ﬁhoermPre, the empirical hypothesis of an inverse re-
latiOnship betwee Vg nschooltend aschool spending has never received
more than very we km“tatistical confirmation (Brazer, 1974). If the
municipal overburden hypothesis were true, then we would expect to find
nonschool spending associated with a significant negative: coefficient

“in a regression equation predicting expenditures per pupil. When ana-
lysts have estimated such equationc, the nonschool expenditure term has
never been associated with a strongly negative coefficient.

The traditional municipul overburden hypothesis does not, then, give
the impression of having much a priori or empirical validity. Still, we
observe that some cities are in severe fiscal sttaits and that few other
types of jurisdictions are in as bad shape. Certainly, the schools in.
fiscally stressed cities appear to be suffering along with the rest of
the public sector. Any state school finance plan that assumed that

these cities were capable of raising more local revenues or even of
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- distinguishing characteristic, eince these

maintaining their current levieé would cert&iily be suspect. We are

. left, therefore. with the problem of identify ngicities that are experi-

encing stress. Higher-than-average expend es8 Or taxes are not. the
1tn;icltors may signify too

many different underlying conditions. Hhat-characteristice, then, dis-

tinguish cities }n fiscal stress? b B o

THE FISCAL STRESS CRITERION

At 'least one set of circumstancee"would render the municipaleover—

burden argument valid. If a governmental juriediction had fixed reve—

nues to allocate to all public eervicee, %heo any monev spent on nonedu-

cational activities would leave that much less available for sciools.

If the educational services provided by thdt jurisdiction were inade-
quate by the state's social welfare standard then the state would' have
to induce the locality to reduce its spending on other public services,
or it would have to send more state aid to the local eeﬁool district. |
In any case, it would be unreasonable to expect the locality to devote
more local resources to education without some reduction in other public
expenditure categories.

When might a jurisdiction be faced with fixed local revenues?
Certainly in the short run, the amount of revenue could not be fixed.
The total resources theoretically available to a local government in
any given year are equal to all personal income of residents (above some
subsistence level), all of the profits of local firms, and all rents
paid to local property owners. Since no jurisdiction is currently draw-
ing this much revenue from local taxpayers, any locality could increase
total local revenues in any given year. '

In the long run, however, households and firms could respond to
high taxes in a locality by moving elsewhere. Indeed, if any juris-
diction attempted to tax away all local income, profits, and rent, we
would expect no one to remain there after a few years. Of course, the

jurisdiction would use its tax revenues to provide public services,

However, a local gov
{

rnment can obviously tax itself at too high a rate,

which would be expecied to make the community a better place to locate. .

/
/

{1
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.

provide too high a level of public services,-#nd thereby induce resi-
dent firms and households to leave. - '

In the final analysis, therefore, the level of revenues that a
Jurisdiction can raise mar, in fact, be fixed. Revenues could be in-
creased at any time by raising tax rates, but this tax increase would
drive cut enough potential taxpayers that future revenue-raising ca-
pacity would be diminished. In a sense, a community that taxed at this
rate would'be Borrowing from future'revenuea-to-finaqce current ser-
vices. Further tax increases would decrease long-run revenues, so that
future expenditures%would have to decrease, unless some higher level of
government came to the rescue. _ : 3

This condition, called fisoal atress, may validate the municipal//

/

Consider two comﬁunitien, A and B. Jurisdiction A is eiperieﬁﬁing

overburden argument.

fiscal stress; community B is not. B could raise tax rates now with no
appreciable effect on future revenues and could, therefore, be expécted
to maintain a higher level of expenditures on schools arid other services
indefinitely. . Community & could not. A state government could reason-
ably expect community B to raise additional local revenues for schools
in response to an inducement, such as a matching grant, without decreas-
ing nonscﬁool expenditures. It could not reasonably expect the same of L
community A. School finance cénditions in the two comnmnities.afe, \
therefore, different in ways that may not be ade:uately reflected in
auch'statistiqs as assessed value per pi.'il or local tax rates.

Fiscally stressed ¢ommunities are not readil? identifiable until
some financial crisis draws our attention. - High taxes and high expendi-
tures alone do not tell the whole story, because what we want is an
assessment of the current rate of taxation relative to the maximum level
the jurisdiction can tax itself without ultimately diminishing revenues.
Identifying the ideal measure of fiscal stress, therefore, involves esti-
mating the long-term revenue-maximizing tax rate and level of public
expenditures. So far this task has exceeded our ability.

We can, nevertheless, identify the characteristics of communities
likely to experience fiscal stress. Specifically, jurisdictions charac-

terized by low general economic growth rates and relatively high tax




EREN

&

185 B

{

rates' are more likely than other types of communities to suffer stress.
An analogy between political jurisdictions and households should indi-
cate why this is 80, . '

A jurisdiction that issues no bonds but taxes itself above its rev-
enue-maximizing tax rate is borrowing against its own future revenues;
that is, it is&spending_revonues now at the expense of future spending. °
This is the essence of borrowing. Under certain circumstances,  borrow-
ing ag;inst future income is a reasonable -economic choice.

,A hocsehold that expects its income.to rise mayichoose, by borrow-

-ing, to enjoy some of the benefits of that future!incoms before it 1is

actually received. If income is ‘growing rapidly, khe household need
not be especially concerned if, in any given year, expenditures oxceed
income. Annual spending may continue tp increase even after the house-
hold begins to repay its debts.

On the other hand, a household with constant or declining income
would not have the _same opportunity to boré’;. With constant income,
any increase in spending over income must be matched by a decrease in
spending below current income in the future. 1If a housshold with de-

creasing income~bofrows, future spending nust decrease faster than

/gacome to repay the debt. Although the analogy between a household and
ol

a city is far from exact, the same basic logic applies ‘to both.

The equivalent of annual income fcr a city is its tax base. If
the tax base is growing at a rapid rate, the city can levy high taxes
at @ny time, forgoing some small portion of its pbtentiai tax-base
growth, and still expect annual spending to increase, or at least to:
remain constant. With a stable or declining tax base, however, high
spending is more likely to require a decrease in future spending.

The tax base, in turn, reflects the level of economic activity
within the jurisdiction. A low op negative economic'growth.rate coupled
with a high tax rate characterizes fisoaliy atressed communities.

The municipal overburden argument has come full circle. :.Cities
in the northeast and northcentral regions of the United étates'appear
to suffer the lowest economic growth rate. Conditions in\these cities

raised the concern that origirally led to the municipal oxerburden
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'Finally, we have shown that the cities most likely to experjence stress
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hypothesis. This hypothcsis was seen to be less than convincing.on con~-
ceptual andhthooretical grounds. Nevertheless, a circuitous route from
that hypothesis has led us back to the conclusion that some cities—
specifically, those suffering fiscal stress~-may deserve more state
school aid than they would apparently receive purely on the grounds of
equalization.

Having made the fiscal stress argument, we know three things about :
urban school finance that we did not know before.  First, we have ideati-
fied the conditions under which the fiscal condition of urban school dis- i
tricts presents a special problem. High taxes and:expenditures alone do
not necessarily signal overburden. Instead, we nost focus‘on observed
tax rates relative to the maximum\level of revonucs the jurisdiction
could sustain. Second, we have ob erved the difficulty of determining
with certainty whether acity is 1 kqu to experience fiscai stress.

are those with low economic growth rptes.

We do not yqt know, however, thc quantitative characteristics of
fiscal stress--how low the growth rats and ‘how high the tax rate must
be\before a fiscal crisis becomes inowitable. We do know that progress
in research on urban fiscal conditions 'will require an empirical estimate
of tt. maximum rate at which a city could tax, given the growth rate of
its local economy, \and not expect to become bankrupt. :

|
SUMMARY 4

Many of the problems discussed elsewhere in this study are more
severe in central city than in other types of schoolldistricts. Large
cities may, howcver, have an additional probiem, diagnosed as municipal
overburden. A-cording to the municipal overb rden hypothesis, because
they generally spend more per capita and tax themselves at higher rates
to support nonschool public services than do oﬁhcr'jurisdictions, large
cities have less to spend on education. Becavae cities may be more
severely constrained in their ability to raise schbol revenues, the
argument continues, special consideration.of urbah districts ought to

be built into any state's school aid formula. \

oy
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This argument has béen examined andAfouna wanting, because the ob-
served data--higher than average spending ner capita and nonschool tax
. rates--are open to other, sometimes contradictory, interp#etationq;
The conclusion that high nonschool spending limits school spending is
only one of many that may be drawn from the data.
alternativb way of lqoking at the.urban school finance problem |
is to focus on;fiscal stress and fiscal crises. If a\City that has been ' -j
spending more ihqh it can maintain over a long period faces a crisis and
is forced to reduce total spending, the city's schools will: suffer along
with other locan public services. i.Although it is difficult to predict
which cities are likely to eiperienqe crigis, we know that a slow tax- .
base growth rate and a high tax raté characterize citigp with a high - "
~crisis potential. : Ly N
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Appendix C
THE MEASUREMENT OF T'QUALITY

Th#s study has mnde much of the multiplicity of objectives toward
which school finance reform might lead. In Chapter VII, these goals
were subsumed under three categories: aggregate, subjective household
.well-being and its dietribution, resource equality among students, and
school district institutional integrity.

With regard to the objective of resource equglit;, we argued that
the rights protected under the l4th Amendment and similar provisions in
state constitutions could be interpreted as requiring that any deviation
from strict resource equality be justifiable. In other words, expendi-
ture inequality must be considered costly'in terms of\locial weifare,

and this cost must be matched by some social benefit. o

EXPENDITURE EQUALITY AS A GOAL OF REFORM

In evaluating any change in school. finance systema,\therefore, one
factor that must be taken {i.ito account is the effect of the reform on .
.the degree of expenditure inequality. To determine whether expenditureilng .
have or will become more equal and by how much, we need measures of
inequality.

Before discussing several alternative measures of inequality, it is
important to point out the danger involved in*the meagurement of this
particular characteristic of school finance systems MR.elource equaliza-
tion is only one goal of reform.. This particular objective may be viewed |
as relatively important or unimportant, depending on one's subjective
values., Those who place high subjective value on hPusehold well-being |
or school district institutional integrity‘maz assign little relative ‘
importance to expenditure equality. . o : ‘

This multiplicity of value orientations would hot present a problem
except that expenditure inequality is much easier do measure than any\Qg\ ';
the other reasonable goals of school finance reform. Data on expendi- \\\\\\\\J

N tures are reedily available in most states, and the conceptual basie for
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the measurémént of 1nequality are well devélopgd. The same cannot be _
said for the goa;s of household well-being or school district integrity.

The danger is that it is.easy to focus our attention on the single
objective for which measures are'availabla at the expense of less read-
ily quantifiable goals. 'Too narrow a focus in policy design and evalu-
ation can lead to poor policymaking. - |

_ The following discussion is, thereforé, presented with the caveat

that expenditure equalizdtion is only one objective of school finance
reform and may,‘quiteflegitimately, %e assignéd very little importance.

Equality--or inequality--may be measured;in several different ways,
but the basic idea behind each of them is to enable us to compare distri-
butions (of income, expenditures per pupil, educational resources, tax-
burdens, etc.) among economic units (states, school districts, schools,
households, pupils, etc.). l

To g’ ‘e concreteness to our discussion, we will consider. the distri-

bution of expenditures per pipil among the school districts in a hypo-

|
i
\

Table C.1

vy

thetical state, using the data presented in Table C.1. ‘
i

HYPOTHETICAL SCHOOL DISTRICT 'EXPENDITURE DATA

Expenditures- per Pupil

District 1970 1975 1980 N
A 800 1000 1200 -
B\ 500 1000 1300
c 700 1500 2000

D 1000 1800 2100
E 500 900 1000

g "We want to answer the following questions: Did the equality of ex-
penditure distribution increase between 1970 and 19807 Did equality in-
crease more between 1975 and 1980 than between 1970 and 1975? The over-
simplified.answer to both questions, of course, is that expenditures re-
mained unequal throughout the period, becduse equality is an absolute

e ) relationship. But school reform does not strive for perfect expenditure

ﬂ‘«\\\ 206
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C
equality, which may not be obtainable, or’ even desirable. Reform aims,
rather, at mcvements in the direction of equality. It is useful, there-
fore, to have measures that indicate the direction and magnitude of
movements toward or awvay from perfect equality.

Several measures of equality are commonly used, because each mea~
sures a different'aspect of the distribution. Equality measures (or
indexes of equality) differ in several respects. Some report a decrease
in inequality whenever expenditures in a high-spénding district decrease
or expenditures in a low-spending district increase. Other indexes reg-' L
ister no_Chqnge in inequality when some such chauges in the distribution
take place. Some indexes value equally all=increases in expenditure by
districts below the mean and all decreases by districts above the mean. /_/;
Others show larger decreases in inequality when very low-spending dis- ’
tricts increase their expenditures than uhgn districts below but close
to the'mean increase theirs by a like amount. Still other iridexes may

| treat changes in different parts of the distribution differently, depend-
ing on how the index is calculated.

1f all districts changed their expenditures by a constant propor-
tion (say, 10 percent) or by a fixed amount (say, $200 per pupil) some

/ indexes would register an increase in equality, some a decrease, and
some no change at all. ‘

Some measures are compiete; others are not. That is, given any two

distributions, some measures indicate whether the two distributions
differ in the degree of inequality and, if so, which is the more equal
distribution. Such measures of equality are said to be complete. In-
complete measures cannot be used to gauge the relative inequality of
some pairs of distributions.

These distinctions are more.than conceptual curiosities. l.ach in~
dex measures different aspects of equality. Just which a;pect of equal-
ity is important is a matter of personal judgment. Who is to say uhether
equality rises or falls when all districts increase their spending per
pupil by a constant proportional amount or by a uniform amount? Does an

/ increase in spending by the lowest-spending district reduce inequality

more than would a similar increase by a district just below the mean?

207
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Some would say yes and others would say no. Those who hold different
positions on these questioné would evaluate the differeance in.inequality
between two disfributions differently. ‘ :

The different measures, each néflectiﬁg different judgments as to

tbe importance of various aspects4§f equality, evaluate any given change
in a dis.ribution differently (as the sample computations in Table C.2,

p. 198, below indicate). For this reason, ana*ysts‘can do no more than

to compute several equality. measures, report the findings, and allow

. the consumer to focus on the index that most dlosely conforms to his

own judgments about what constitutes equality.

SOME EQUALITY INDEXES

We discuss below only a few of the inequality indexes that have ap—
peared in the extensive literature on this topic. Our criteria for se-
lecting measures for this presentation were ease of conceptual compre-
hensibility and frequency of use in school finance literature (Berne and
Stiefel, 1979; Inman, 1978).

Range and Restricted Range

' The range is simply the difference between the highest and lowest
observation. The restricted range excludes outliers, comparing, say, '
the district'sﬁending more than 75 percent of all other districts with

the district spending less than 75 percent of all other districts. For |
our hypothetical dat#, the range is $500(in 1970, $900 in 1975, and - f
$1100 in 1980. According to this measure, expenditure inequality rose i
over the decade. If we use the range as our index, only changes in '
spending by the lowest-spending~or the highest-spending districts will \{
register as changes in inequality. Constant proportional increases in /
ail districts' spending will increase inequality; uniform dollar changjf
in all districts will not affect the index. The range is a complete

measure in that the equality of any two distributions can be compared.

Variance and Related Measures

Variance, a familiar statistical concept, measures the average

squared differences between each observatién and the mean of the

208 , . |
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distribution. The formula for computing the variance is

§
The va;iance is'a complete equality measure. Any increase in

spending by a lower-than-average district or any decrease by a higher-
than-average district registers a decrease in inequality. Changes in
spending by districts at the extremes of the distribution‘affect this .
equality measure more than do changes close tu the distribution mean.
Proportionate increases in all district expendi;ures*incredse inequality
as measured by the variance; uniform dollar increases have no effect on -

equality.
Three ccmmonly used statistics relate closely to the variance. The

standard deviation--that is, the square root of the variance--shares all

of the properties of the variance itself as a measure of equality.  The
variance of the logarithms is computed by taking the natural logarithm
of each observation and then calculating the variance using these trans-
formed data. The properties of the variance of the logarithms are the
same as those of the variance, except that increases in expenditu;es by
the lowest-spending districts decrease inequality by much more than sim-
ilar reductions in expenditures by high-spending districts. The vari-
ance of the logarithma'also produces an equality measure that does not
change value when expenditures in all districts increase by an equal
proportion.

The coefficient of variation (CV) is simply the variance divided by
the mean of the distribution. It shares all of the characteristics of

the variance, except that the CV does not change when expenditures in-

crease everywhere by an equal proportion.

The Lorenz Curve and Gini Coefficient
These two closely related measures are best explained by starting

with the Lorenz curve. We draw two axes, one representing the percent-

age of total expenditures per pupil and the other the percentage of
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school districts. If all districts spent exactly the same amount per
pupil, then 20 percent of the districts would account for 20 percent of
total expenditures per pupil, 40 percent of the districts would account
for 40 percent of the expenditures, and so on. The graph traced by a
perfectly equal distribution would look like line OD in Fig. C.1 and,
in fact, ig\called the line of perfect equality.

100 AN ,

Percent of expenditures
8
|

0 | | | |
0 20 © 0 80 100

Percent of districts

Fig. C.1 — Line of perfect equality and Lorenz curve
(based on data from Table C.1, p.189)

To ‘-dete ‘mine the existence of inequality among the school dis-
tricts, we array them along the horizontal axis in ascending order of
expenditures and plot the percentage of total expeﬁditures per pupil.
Takiqg the hypothecical 1970 data in Table C.1, above, consider, first,
District E. It is one of five, or 20 percent of the total number of
districts. Its expenditure of $500 per ﬁug}l, however, represents only
14 percegf\of the total expenditure per pupil of ($800 + $700 + $1000 +
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$500 =) $3500. This combination of 20 percent of the districts and 14
percent of expenditures is represented by point E in Fig. C.l. Districts
E and B together, in turn, represent 40 percent of all districts and 28
percent of expenditures. 'I.'hil combination is represented by "ﬁoini: B in .
Fig. C.1. The process is repeated until all districtl. are accounted for.
Inequality among ‘districlo would cause the curve traced by the distribu-
N - tion to bow out';'fron the }linc of peffc’ct equality, as does OEBCAD, the

Lorenz curve: for the hypothetical 1970 dictribution. in Fig. c 1. ‘l'he

further this cur\u bows out from the line of perfect equality, the more \

unequal the din;ributiou. _ , '

Using similar graphs, we show vhy thé Lorenz curve is an incom-

plete index of 1chua11ty. Suppose we want to compare the distributious.

A and B 111ustratﬁd in Fig. C.2. Because curve A 11.« cntireg.y inside |,

curve B, we concluile that distribution A is more equal than distribution

B. If we want to

ompare distributions B and C, however, we can make
./I .

/
1

Percent of expenditures per pupil

Percent of school districts

Fig. C.2 — lllustration of incompleteness of Lorenz curve \
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no such definitive statement. Because the Lorenz curves cross, we can-

not state which of the two distributions is more equal.
Any increase in spending by a district anywhere below the median

and any decrease by a district anyvhere above the median registeis as a

decrease in inequality by the Lorenz curve measure. Neither propor-

tional nor uniform changes in expenditures in all districts has any ef- _

fect on equality by this measure. : , -
‘To obtain a more complete index, the analyst may use the Gini co-

efficient to examine the areas defined by these curves. This °°°fft§_¢q

cient is the ratio of the area between the Lorenz curve and the line of

perfect equality and the total area below the line of total equality.

In Fig."C.3, the Gini coefficienc is the ratio of area A to area A + B.

The coefficientiranées, therefore, between the value zero, representing

perfect equalitx, and one, indicating perfect inequality.

Fio C3— Llno of perfect equality, Lorenz curve, and Gini
coefficient (ratio of area A to lru A+8)
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The Gini coefficient shar;s all of the properties oflthe Lorenz
curve, except that the Gini coefficient of two distributions may be
compared even when ;he Lorenz curves auqociatad with those coeffi-
cients cross. The Gini coefficient 1s,vtherefore. a complete measure

of equality.

The Atkinson Index

4As noted above, some equality/indexes register the same'drop in
inequality whenever spending in p district below the mean increases by
some given dollar amount. Othqt indexes show that the drop in inequal-
ity is larger when one of the/iowest—spending districts increases its
expenditures than when a district close to but atill below the mean in-
creases expenditures by a like amount. That is,- some measures value in-
creases in spending at thq’low end of the distribution relatively more
than ‘increases at the middle or at the high end. .

The Atkinson (1970) index has the advantage of allowing the ana-
lyst to specify beforgﬂand the degree to which the equality index ex- -
hibits this charactqfistic of favoritism toward the low end of the
distribution. Tha;/the Atkinson index exhibits this characteristic is

not immediately obvious when one inspects its formdla.

1-E 1

n xi E:E
A=1-| 2=
i=1\X

E represents the degree to which the inex will favor districts lower
down in the distribution. If FE = 0, then all districts are equally
favored, and increases in spending by any dis;rict. rich or poor, will f
be valued equally. As E increases, Atkinson's index places increasing
emphasis on the expenditures in the lowest-spending districts. If E 1is |
set at a very high value, the Atkinson index will compare distributions 1
solely on the basis of expenditures in the lowest-spending district. o ‘
The Atkinson 1nd¢x is complete, and its value does not change with .

proportional or uniform increases in spending among districts. This
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measure differs from all others in that increases in the Atkinson index
indicate decreases in inéquality, while increases in the others indi-
cate increases in inequality. Typically, an equality assessment using
the Atkinson index presents the results of several different computa-
'tioné, each with a ppecific value for E. ,

The evaluatioﬂ'of the changes in inequality differ'mafkedly among
indexes. Table C.2, based on the hypothetical school district'expendi-
ture data given in Table.C.l (p. 189, above),.shows that between 1970
and 1975, depending on the measure used, inequality increased by 240
percent (the variance), decreased by 45 percent (the Atkinson index,

E = 10), or something in between. This diquiity means that one's per-
sonal feelingé about what constitutes equality or inequality'matter.

An analyst who believes that gross dollar differences i: xpendi-
ture between all school districts constitute the most imﬁortant kind
of inequality would choose the variance to measure ineqhality. Given
this set.of values, inequality has increased markedly over the decade.
Thé analysf who bélieves that the existence of very loﬁhspending dis-
tricts is the most troublesome aspect of inequality and that the expen-
diture patterns among other districts matter less would adopt the sec-
ond of the two Atkinson indexes in Table C.2. .According to this value

~orientation, inequality decreased over the decade, because spending in \
the poorest district increased steadily. _

- One message of this appendix is that valuéb matter and that ana-
lysts setting out to measure inequality shouldﬁcompute and present sev-

|
eral alternative measures and explain which aspects of inequality are

reflected in each measure. The second message, stated as strongly as
possible at the beginning of Appendix C, is that expenditure equality /
is only one of several reasonable objectives of school finance reform.

The relative ease with which this particular outcome is mggﬂﬁred‘should

not distract us from the pursuit of all other objectives.

SUMMARY
The inequality exhibited by a distribution, e.g., of expenditures

per pupil among school districts, has several aspects. Which aspect

¢
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Table C.2

EQUALITY - INDEXES BASED ON HYPOTHETICAL DATA IN TABLE C.l

Value of Index Percent Changea
1970 1975 1980 1970-75 1975-80
' \

Range 500 900 1100 +80 422

l . Restricted range
(excludes highest
|
\

b

and lowest) 200 500 800 +150 +60
Variance - '36,000 122,400 197,600 +240 +61
Variance of logarithms 073  .073 .085 _Q _ +16
Coefficient of
variation ' ‘ 51.43 98.71 130 - 492 +32
Gini coefficient. N .15 .15 .16 0w
Atkinson's index
, (E = .05) .99 .99 . .99 o 0
i Atkinson's index . S
(E=10) 4,42 6,39 . 11.19 +45 +75

aIncreases in Atkinson's index indicate d2creases ;n-measured in-
equality. ' Increases in all other indexes indicate increases in mea-
sured inequality. ~

or aspects one considers most worthy of alleviation by public policy is
a matter of personal value judgment. Measures are available for eval-
uvating several aspects of equalify, but no single measure includes all
aspects. Depending on which;mea?ure one chooses, either of two distri-
butions may be reported as the more equal. Therefore, in any analysis
of equality, several measures should be computed and reported, along
with explicit descriptions of which Qspect of equality is more important.
The reduction of inequélity is only one objective of reform and
may be considered of minor importance to many reformers. No evaluation
of alternative school finance sysfems should be confined to reporting _

measures of equality.
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GLOSSARY

AD VALOREM TAX: A tax that i; proportional to the market value of
a good, :

BENEFIT PRINCIPLE: The belief that households should pay taxes to

support a government activity in proportion to the benefit they derive
from that activity.

CAPITALIZATION OF TAXES: “ The effect of taxes on the mafket value
of the taxed good, especially in reference to capital assets (land,
buildings, bonds, stocks, etc.).

CATEGORICAL AID (CATEGORICAL PROGRAMS): Intergovernmental aid to

school districts to finance specifib educational programs, usually gerv-
ing specific types of pupils, i

COEFFICIENT: A numerical measure of the effect of an independent
variable on a dependent variable.

COLINEARITY: An econometric problem that arises when two variables
are such that when one is above its average value the other is almost
always above (or below) its average value by a 1like proportion.

CONSTRAINED MAXIMIZATION: A mathematical problem~solving -technique
whereby the user chooses the values for a set of control variables (or
instruments) so as to attain certain prespecified objectives, subject to
a set of constraints.

CONSUMER SURPLUS: The difference between the actual price of a
good and what the consumer would be willing to pay for that good; the
total subjegtive well-being experienced by households as a result of the
consumption|of some good.

CONTROL VARIABLE: A variable whose valuz/is set by the government.

COST-OF-EDUCATION INDEX: A number representing the cost to a school
district of purchasing some prespecified combination of educational in-
puts (teachers, equipment, buildings, etc.) felative to the average cost

_of purchasing those inputs in all school digtricts.

DEAD-WEIGHT LOSS: ,See ‘EXCESS BURDEN./

DEMAND CURVE: A set of points, each representing the quantity of a
good that would be purchased at a given price.

DEPENDENT VARIABLE: A variable whose value is determined by the
relationships accounted for in a model.

DIFFERENTIAL PROPERTY TAX: The/portion of the property tax, as ad-
ministered in the United States, which differs from location to location.

DISCOUNT’RATE: An interest rate.
DISPOSABLE INCOME: Total income minus tax payments.
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ECONOMETRICS: The application of statistical theory and methodology
to predictive economic theory to ad! quantitative (eimpirical) content to
the qualitative predictions generated by theory.

ELASTICIfY (INELASTICITY): The responsiveaess of one variable to
another. Demand is price~inelastic, for example, if the quantity pur~
chased changes very little when the price changes by a great deal.

EMPIRICAL: Based on observation or experience.

EQUALIZATION AID: ' Intergovernmental aid to school districts to re-
duce interdistrict disparities in either spending per pupil or local
school tax rates.

EXCESS BURDEN: The difference between the value of the total well~-
being lost through taxation and the value of che tax revenues collected
by the government. This amount, which is lost to both consumers and the
government, is called the DEAD-WEIGHT LOSS.

FACTORS OF PRODUCTION: Land, labor, raw materials, machines, and
buildings. '

FLAT GRANTS: A-system of intergovernmental aid to school districts
whereby the central government sends each district a predetermined dollar
amount per pupil enrolled or in attendance. .

FOUNDATION PLAN: A system of intergovernmental aid to school dis-
tricts whereby the central government pays each district a proportion of
some prespecified dollar amount per pupil. The proportion of that fixed
amount paid to a district varies inversely with the district's tax base
per pupil relative to the state average tax base per pupil.

GENERAL EQUILIBRIUM MODEL: A model representing the relationship
between the prices of several goods and the demands and supplies of each
of those goods. : \

GUARANTEED TAX BASE: A system]of intergovernmental aid to school
districts guaranteeing each district the equivalent of some prespecified

(property) tax base per pupil. If the prespecified tax base per pupil

is B*, then a district with a tax base per pupil of B < B* and a tax
rate of t would receive $t(B* - B) in state aid.

HEDONIC REGRESSION: A regression equation in which the dependent
variable is the price of some good and the independent variables are the
characteristics of that good.

HORIZONTAL EQUITY: The objective of the principle that households
with equal abilities to pay should bear equal tax burdens.

HYPOTHESIS: A tentative assertion made in order to draw out and
test its logical or empirical consequences. :

IMPACT AID: A federal intergoernmental grant program to aid
school districts in proportion to the number of children of federal gov-
ernment employees the district serves.

INCIDENCE OF TAXATION: The distribution of the burden of a tax
among economic actors, resulting in the reduction of that actor's (or
group of act?rs') well-being or profits.
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INDEPENDENT VARIABLE: A variable whose value is determined’ by
factors not included in a model.

MODEL: A set of assumptions (or postulates) constituting a simpli-
fied representation of (social or econonic) relationships,

MUNICIPAL OVERBURDEN HYPOTHESIS: The arsertion that large cities,
because they spend more per capita on nonschool public services than
other types of jurisdictions, spend less on schools.

NORMATIVE ECONOMIC THEORY: The branch of economics that develops
criteria for evaluating the performance of an economy; also called
WELFARE ECONOMICS.

‘PARTIAL EQUILIBRIUM MODEL: A model representing the relationship
between the price of a single good and the demand and supply of that
3ood. :

. PERCENTAGE EQUALIZATION: A system of intergovernmental aid to
school districts under which the state pays a prespecified share of the"
expenditures of each school district. The percentage of any given dis-
trict's total expenditures paid by the state is inversely proportional
to the district's tax base per pupil relative to the state average tax
base per pupil.

 POWER EQUALIZATION: A system of intergovernmental aid to school
districts guaranteeing that districts with equal tax rates will spend
equal amounts per pupil.

PREDICTIVE ECONOMIC THEORY: The branch of economics that generates
qualitative predictions of the relationships among economic variables,
usually in the form: 1if variable A increases, variable B tends to in-
crease (or decrease) by an apount related to variables C, D, E, and so .
on.

. PRESENT VALUE: The amount that one would be willing to pay now in
order to receive a stream of predetermined cash payments over some pre-
determined period. - ]

PRODUCTION TECHNOLOGY: The totality of ways in which factors of
production can be combined to produce some commodity.

PROGRESSIVE TAX: A tax that places a higher relative burden on
high-income households than on low-income households.

PUBLIC GOOD: A commodity such that one individual's consumption
does not diminish the quantity available for others to consume.

PUPIL WEIGHTING: An approach to state school aid formula design.
Each type of student is assigned a certain weight. Districts are sent
grants in aid in proportion to the total weight of students in the
district.

REGRESSION EQUATION: , A mathematical equation relating some depen-
dent variable to a set of independent variables.

REGRESSIVE TAX: A tax that places a higher relative burden on low-
income households than on high-income households.
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SMSA: Standard metropolitan statistical area.

SOCIAL WELFARE FUNCTION: A mathematical statement representing
some individual's social values. , : . :

a good that would be brought to market for sale at a given price.

TAX PRICE: The dollar amount a resident of 'a locality must pay in
the form of increased taxes if total local public expenditures, expendi-
tures per capita, or school expenditures per pupil are to increase by
one dollar. :

UTILITY: _Subjective well-being or happiness. L |

VFRTICAL EQUITY: The objective of the principle that households }
with greater ability to pay ghould bear the greater tax burden. )

VOUCHER: A document, issued to individuals, usually by a govein-
ment, to be exchanged for a specific good.

. SUPPLY CURVE: A set of points, each representing the quantity oi |
[¢]
WELFARE ECONOMICS: Sec NORMATIVE ECONOMIC THEORY. -
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