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CHAPTER I 

THE PROBLEM IN PERSPECTIVE 

Introduction 

Throughout the United States, elementary and secondary education 

is a publicly provided good. Every school-age child within the boundaries 

of the United States can attend public elementary and secondary schools 

without paying user charges; the schools are financed through tax revenues. 

In all states, local governmental units produce public education, and the 

largest source of local tax revenue is the property tax. In forty-one 

states, the property taxes that finance public schools are specifically 

earmarked for that purpose. 1 These funds can be divided into two general 

categories: operation, and debt retirement. In the forty-one states 

which have earmarked public school taxes, an elected school board in the 

local school district has the power to levy property taxes for school 

operational expenditures. 2 In twenty-two of these states, however, there 

is some provision for a voter referendum to approve operational millage 

rates before they become effective. This dissertation will analyze 

1In the other nine states and the District of Columbia, schools 
are financed out of the local budget. While local tax sources still 
finance the schools, no tax sources are specifically designated for the 
purpose of operating the schools. 

2In rare instances, school boards are appointed. A more detailed 
account of institutional differences from state to state is presented in 
Chapter IV. 

1 
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operational millage issue elections for the purpose of evaluating how 

closely voters' preferences for public education are satisfied by local 

school boards. 

Millage issue elections for financing public schools offer a 

unique opportunity to examine the essential elements of goods provision 

through the public sector, for two reasons. First, the choice set of 

voters is limited to a single dimension: the number of mills levied to 

finance schools. Second, millage issue elections can be viewed as a 

revealed preference experiment, where the referendum results represent 

the revealed preferences of the voters in evaluating a decision made by 

their elected representatives. Stated differently, millage issue elections 

subject the decisions of elected officials to an additional test not 

usually found in the public sector. In the case of both legislatures 

and school boards, the public elects its representatives. Legislatures 

and school boards then decide on the quantities of public goods to be 

provided. But whereas the legislature can enact its decisions without 

further public approval, school boards must submit their decisions for 

public approval in millage issue elections. Thus, millage issue elections 

are the public's evaluation of a single-dimensioned decision made by their 

representatives. 

Because of the parallel between public school supply and the supply 

of other publicly provided goods, the results of this dissertation should 

lend some insight into the general area of the economics of the public 

sector. Public schools, after all, are one of the many publicly provided 

goods in our economy; and the institutional structure through which 

public education is produced is very similar to the institutional structure 
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through which our other public goods are obtained. A major difference 

between the two institutional structures--the millage issue elections 

which occur in some states--is the main area of study in this dissertation. 

Because millage issue elections demonstrate the revealed preferences of 

voters in evaluating their representatives' decisions, more empirical 

information is available about the nature of equilibrium in the 

provision of public schools than for other publicly provided goods. 

For this reason, the results of this dissertation can lend some insight 

into the general area of equilibrium for publicly provided goods. 

Caution must be taken in generalizing these results, however; because the 

already noted institutional differences could affect the behavior of both 

the suppliers and demanders of the goods, causing two different types of 

equilibria to prevail in the two slightly different types of markets. 

The close parallel between public school supply and the supply of 

other publicly provided goods will prove useful in this dissertation for 

another reason, however. The Public Choice literature which discusses 

publicly provided goods in general will be instrumental in providing a 

framework to analyze the specific case of public schools. Indeed, the 

model developed in this dissertation rests on a foundation of earlier 

Public Choice models. 

The remaining sections of this chapter are devoted to placing 

millage issue elections in a Public Choice framework. Some models of 

public sector equilibrium are examined, and a model describing the inter-

actions which occur within the institutional structure of the public sector 

is developed. This model places the institution of millage issue elections 

within the perspective of a model of general public sector equilibrium. 
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After the general framework of analysis is established, the second 

chapter is devoted to developing a theoretical model of public school 

finance, focusing on the role played by millage issue referenda. This 

second chapter provides a theoretical base for the remainder of the 

dissertation. The third chapter integrates this model into a more complete 

model of public school finance. The fourth chapter is devoted to a 

discussion of the institutional framework within which public schools are 

financed. In this chapter, the laws governing school finance are examined 

within the framework of the theoretical model presented in chapters two 

and three. The laws governing public school finance are determined at 

the state level, and the theoretical model developed in this dissertation 

is able to place states in three separate categories, depending upon the 

type of system used to finance education. The theoretical distinctions 

made in chapters two and three, coupled with the institutional data 

found in the fourth chapter, provide the basis for a cross-sectional 

comparison of institutional differences. This comparison is found in 

chapter five. Chapter six provides a summary and conclusion. 

The Public Choice Approach 

Public Choice examines the provision of output produced in the 

public sector in much the same way that microeconomic theory examines 

the provision of goods and services in the private sector. The taxpayer-

voters are viewed as the demanders of public sector output, and the 

government is viewed as the supplier. The incentive structure implied 

by the institutional framework of the public sector is an important aspect 

of the study of Public Choice. Individuals employed by the public sector 
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of the economy are recognized as typical people, and the same behavioral 

assumptions that economics has applied to individuals in the private 

sector are applied to their public sector counterparts. By analyzing 

the behavior of individuals which is shaped by the incentives implied 

in the institutional structure of the public sector, Public Choice uses 

economic theory to study activities undertaken collectively, through 

the public sector. 

The starting point for analysis of this type is the recognition 

of the correspondence between the costs and the benefits of public sector 

output. Taxes represent the price of government output; thus, the analysis 

of a system of taxation will not be complete unless the output produced 

from the revenue is considered. Similarly, a study of the effects of 

government expenditures must take into account the consequences of the 

methods of taxation used to finance the expenditures. An individual 

attempting to discover the purpose of taxation solely by reading the 

pre-World War II economics literature on the subject 11 might have concluded 

on perusing the English-language literature that governments exist wholly 

apart from their citizens, that these units impose taxes on individuals 

and firms primarily to nourish the state ... 111 Not until after World 

War II did the English-language Public Finance literature begin considering 

taxation as the price that is paid for public sector output. 

The literature of the continental economists began showing 

discussion of this correspondence between taxation and government 

1Buchanan (1968), p. v. 
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expenditure late in the nineteenth century. 1 One of the more significant 

vmrks of this type is \llicksell 's "A New Principle of Just Taxation," 

which first appeared in 1896. Wicksell suggests that any program under-

taken by the government should conceptually be able to receive unanimous 

approval. Programs undertaken by the collectivity should fulfill a 

collective need; and if a program benefits everybody, or at least harms 

nobody, then everybody should be willing to approve the program. 

Wicksell recognizes that different collective undertakings would require 

different distributions of taxation, so that taxes would correspond with 

benefits. Wicksell also notes that complete unanimity may be an 

um!Orkable decision rule, and that some "approximate" unanimity rule may 

have to substitute. Still, the theoretical concept of unanimous approval 

underlies Wicksell 's new principle. 

With this principle, Wicksell ties together the costs and the 

benefits of public sector output--he directly links tile decision to provide 

additional collective output with the decision to finance that output 

through taxation. His principle of unanimity also assures that additional 

expenditures can only represent a Pareto move, since all individuals must 
2 approve of the expenditures before they are undertaken. For the purposes 

of this discussion, however, the most significant characteristic of 

1The introduction in Musgrave and Peacock (1967) discusses the 
evolution of this literature, and the text contains translations of the 
important works. 

2wicksell suggests cases in which the decision rule of unanimity 
would or would not be appropriate (pp. 88-89). Buchanan and Tullock (1962) 
present a more detailed analysis of Pareto optimal decision rules. 
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Wicksell 's model is that it recognizes the role of taxation as the source 

of revenue for government expenditures, and suggests that optimality 

requires that the decision to tax and the decision to spend be made 

together. 

Another classic essay linking taxation with expenditures is Erik 

Lindahl 's 11 Just Taxation--A Positive Solution, 11 which first appeared in 

1919. In this work, Lindahl introduces his famous system of Lindahl 

pricing, which requires the marginal valuation of each individual for 

publicly produced output to equal that individual's marginal tax price. 

Lindahl simultaneously evaluates the appropriateness of taxation and 

expenditures by suggesting that an individual's tax price should be 

equal to his marginal valuation for the publicly prorluced output. Once 

again, taxes are viewed as the price paid for government production. 

These examples demonstrate the continental tradition of considering 

taxation and expenditures to be two aspects of the same problem. While 

this tradition is at the foundation of Public Choice, these early writers 

do not directly contribute to an understanding of the public sector. First, 

they do not analyze the institutional structure as it actually exists; 

rather, they suggest modifications that would lead to a more optimal 

utilization of resources in the public sector. Second, the incentive 

structure, as it presently exists and as it would exist under their 

proposals, is not examined in any detail. There is no analysis of why 

government officials would have an incentive to establish the proposed 

plans, nor how the structure might be manipulated if it were implemented. 

These comments should not be taken as criticisms of the essays. The 
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authors were describing how things ought to be. An analysis of the 

public sector, however, should begin with a description of how things are. 

The next section of this chapter will be a Public Choice analysis 

of public sector equilibrium. The approach taken will follow the 

suggestions of this section. The taxpayers and voters will be considered 

the demanders of public sector output, while the government will be 

considered the supplier. Careful attention will be given to the 

institutional structure through which demands are registered and output 

is produced, and an integration of some existing Public Choice models 

into the framework of analysis will be attempted. The final result will 

be to place millage issue elections within a Public Choice framework 

that describes public school finance. 

Equilibrium ..il!_ the Public Sector 

Since taxpayers are being viewed as the demanders of public 

output, and government as the supplier, the focus of attention will be 

on the ability of the institutional structure of the public sector to 

efficiently allocate the resources that produce public output. These 

institutions can be no more efficient than their informational structure 

allm·1s them to be, however. A necessary requirement for efficiency is 

that the institutions provide channels of information that convey the 

preferences of demanders to the suppliers of the good. In the private 

sector of the economy, the market provides the institutional structure 

that transfers information among economic agents. In the absence of 

market imperfections, market prices summarize all of the information 
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that economic agents need to know in order to behave efficiently. 1 This 

model of the public sector will concentrate on the informational content 

of political signals, since the transmission of adequate information is 

one of the prerequisites for economic efficiency. 

The characteristics of public output are a result of an interaction 

between the demanders and the suppliers of that output. Accordingly, 

the study of the informational content of messages passed between economic 

agents in the public sector should begin with a model of the interactions 

of the economic agents in the public sector. The composite model diagrammed 

in Figure 1 is constructed from the interactive structure in the median 

voter model, introduced in Howard Bowen's 11 The Interpretation of Voting 

in the Allocation of Economic Resources, 11 (1943) and William Niskanen's 

bureaucracy model presented in his book, Bureaucracy and Representative 

Government (1971). This section will describe the interactions within 

this composite model, and then will describe the characteristics of the 

component models. 

This model is divided into three basic sections, indicating that 

the demanders and suppliers of public output interact in the public sector 
11 market 11 , and the result of this interaction is the output of the public 

sector. The basic process through which this interaction occurs can be 

seen by beginning at the top of the diagram, and traveling in a counter-

1on the myriad possibilities for market failure, see Francis 
Bator 1 s classic article, 11 The Anatomy of Market Failure, 11 Quarterly 
Journal of Economics (1958). The efficient use of information in a 
market economy is described by F. A. Hayek in 11 The Use of Knowledge 
in Society11 in Individualism and Economic Order (Chicago: University 
of Chicago Press, 1948). -
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clockwise direction. First, individual demands for public output are 

aggregated through the legal and i~stitutional structure of the society; 

and through the aggregate expression of their demands, voters elect 

representatives. The resulting representative body then contracts with 

public output suppliers to produce the output of the public sector. For 

example, Congress contracts with the Department of Defense, and Health, 

Education and Welfare; and school boards contract with school 

administrations. In the case of the federal government, the proposed 

output resulting from this interaction then becomes the actual output of 

the public sector. In the case of public schools, however, this proposed 

output is sometimes reviewed by the voters in a public referendum, where 

they may accept or reject the proposed expenditures. This summarizes the 

interactive process of the model. 

The model has recognized that these interactions among public 

sector demanders and suppliers take place, but it has not described how 
,., 

they take place, or what the results of the interactions are. The focus 

of the discussion on these points will be the familiar concepts of 

median voter equilibrium and Niskanen equilibrium. The two models both 

describe the nature of equilibrium in the public.sector, yet they result 

in vastly different conclusions. The next task will be to isolate both 

of these models within the composite model, and to assess the reasons for 

their different conclusions. 

Figure 2 diagrams the interactions in the median voter model, as 

it was initially specified by Howard Bowen (1943). Bowen states that 

individuals have demands for public sector output that are analagous to 
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their demands for private sector output. Because collectively provided 

goods are characterized by indivisibilities,1 a single collective demand 

must be presented for this type of output. Thus, demands are registered 

through political channels, by voting. Bowen then suggests that if 

every possible quantity of output is compared with every other quantity, 
11 one intermediate amount will be voted for by more individuals than any 

other single amount. 112 This amount is the quantity most preferred by the 

median voter. The aggregation of demands in Figure 2 is accomplished 

through the institution of voting, and when this aggregate demand is 

presented through a referendum comparing all possible levels of output, 

the result will be the selection of the level of output most preferred 

by the median voter. Throughout this dissertation, this result will be 

referred to as Bowen equilibrium. 

A more formal presentation of this same principle appears in 

Duncan Black's The Theory of Committees and Elections (1958). Black 

demonstrates that when no limits are placed on the number of proposals 

that can be considered, and when preferences are single-peaked, majority 

rule will lead to the adoption of the proposal most preferred by the median 

voter. 3 

Bowen's article then applies this principle to actual referenda 

for the purposes of raising government revenues. He illustrates that when 

1sowen cites national defense, education, health services, and 
maintenance of law and order as some examples. 

2Bowen (1943), p. 37. 

3see Buchanan (19E7) .for a similar exposition of the median voter 
model. 



14 

the level of expenditures is lower than that most preferred by the median 

voter, referenda proposing marginal increases to the level of expenditures 

will continue to receive the approval of a majority of the voters until 
1 the level most preferred by the median voter is reached. 

Only rarely are public referenda held to approve government 

expenditures, however. Usually, elected representatives are able to 

mandate expenditures without public approval. Bowen sugqests that his 

model may be applied in this case, too, by allowing taxpayers to "vote 

for candidates who identify themselves Hith particular policies. In 

this case, if issues are clearly understood, the results of the election 

can be interpreted as suggested in the preceding sections. 112 Figure 3 

presents a flow chart applying this median voter model to a representative 

government. The aggregate demand is now presented as the median voter's 

most preferred candidate for public office, and this representative 

produces his platform which conforms with the desires of the median voter. 

A more thorough account of the median voter model applied to 

representative government appears in Anthony Downs~ An Economic Theory of 

Democracy (1957). Downs goes a step further than Bowen, who suggested 

that the median voter's favorite candidate will be elected, to suggest 

1 Saalfeld (1972) demonstrates this for marginal decreases. 
2Bowen (1943), p. 43. He goes on to qualify himself, however, by 

noting that issues are seldom clear-cut, so that results may not actually 
be indicative of public desires. 
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that a two-party system provides an incentive for candidates to modify 

their platforms to conform with the median voter's preferences. Since 

the candidate whose platform is the closest to the median voter's 

position will be selected over the other candidate, both candidates have 

an incentive to move their platforms toward the median. Thus, a process 

of political competition is built into the institutional structure, 

resulting in a bundle of public sector output that conforms with the 

demands of the median voter. Bowen equilibrium is the result. 

Another exposition of the median voter model is done by Barr and 

Davis (1966). After specifying their model, they run an empirical test 

using local government expenditure data from Pennsylvania. They predict 

·that a greater per capita assessed value of taxable property implies 

greater wealth, which in turn would make the median demand for government 

expenditures a greater amount. Thus, greater per capita property values 

should be associated with greater government expenditures. They also 

predict that since most local revenues are raised via the property tax, 

the larger the percentage of the electorate that owns property, the 

smaller the demand for government expenditures will be, since the median 

voter is more likely to be a property owner who must pay the property 

tax. Both of the variables are statistically significant, and with the 

. expected sign. While these results are the ones predicted by the model, 

this test cannot be considered proof of Bowen equilibrium. The results 

would be consistent with Niskanen equilibrium1 or almost any model that 

implies a correlation between wealth and government expenditures. 

1Discussed on page 18 below. 
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Additionally, the percentage of owner-occupied homes is a suspicious 

variable, not only because it requires the assumption that renters do 

not perceive the full amount of the tax to be shifted to them, 1 but 

because the median voter model predicts that this variable should be 

dichotomous rather than continuous. 2 The median voter is either an owner 

or a renter. Still, the results are in agreement with the median voter 

model, and the article represents an important step in integrating 

theoretical Public Choice models with empirical research. 

The median voter model has been very important in both the 

theoretical and empirical work that has been done on the public sector. 

Only recently have public sector models been developed which are based 

on a framework of individual choice, and most of those individual choice 

models assume the median voter model of public sector equilibrium. 3 

An important observation, therefore, is that the median voter model is 

primarily a model describing the demand side of the public goods market, 

and leaves out the supply side interactions described in our composite 

model. The empirical results derived from assuming a Bowen equilibrium 

could be misleading; and at any rate, a more complete model of public 

sector equilibrium could be developed. 

lsee page 152, note 4, of Barr-Davis (1966) for their justification 
of this assumption. 

2An explanation for using the continuous variable appears on page 
157, although they do not mention that, theoretically, the variable should 
be dichotomous. 

3see, for examples, Thomas E. Borcherding and R. T. Deacon, 11 The 
Demand for the Services of Non-Federal Governments, 11 AER, Vol. 62, No. 5, 
(December 1972), and Theodore C. Bergstrom and Robert Goodman, 11 Private 
Demand for Public Goods, 11 AER, Vol. 63, No. 3 (June 1973). 
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The interactive structure of Niskanen's model of public sector 

equilibrium is diagrammed in Figure 4. In contrast to the median voter 

model, Niskanen (1971) describes the interactions on the supply side of 

the public sector, but leaves out consumer demand. 1 Niskanen's scenario 

depicts the representative body as dealing with the bureaucratic supplier 

in order to determine the level of funds allocated to the bureau, and 

the amount of output that the bureau will produce. The supplier will 

misstate his production function in order to gain a larger budget. For 

a given level of output, the bureau will claim that the cost will be the 

most that the representative body would be willing to pay. In this way, 

the supplier places the representative body on its all-or-nothing demand 

curve. Assuming that the representative body is truly representative, 

this means that the median voter is also placed on his all-or-nothing 

demand curve. Figure 4 illustrates that when the Niskanen model is 

considered within the institutional framework diagrammed in Figure 1, 

only the supply side of the "market" for publicly produced output is 

analyzed. The model describes the interaction of the body of elected 

representatives with the output-producing bureaus, and is at odds with 

the median voter model by suggesting that the level of public sector 

output will far exceed the amount most preferred by the median voter. 

1Niskanen recognizes that he does so. He notes, "Until recently, 
economists' discussions of public services have been conducted, so to 
speak, in a vacuum, disregarding both the political institutions which 
express the preferences for public services and the bureaucratic 
organizations which supply these services. The theory developed here 
starts with the demands for services as expressed by the collective 
organization (and thus avoids the first problem) in order to address the 
supply of services by bureaus." p. 27. 
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The reason it is possible for the median voter model and the 

Niskanen model to arrive at differ~nt conclusions concerning equilibrium 

in the public sector is that the two models examine different aspects 

of public sector output. The median voter model discusses the demand 

side of the public sector, while Niskanen looks at public sector supply. 

The two models are not contradictory; they simply examine totally 

different processes. Still, they both arrive at conclusions about the 

same thing: equilibrium in the public sector. And their conclusions are 

very different. 

An attempt at reconciliation might be made by merging the demand 

analysis in the median voter model with Niskanen's assessment of public 

sector supply. Perhaps the elected representative body really does 

represent the preferences of the median voter, as Downs suggests, but. 

Niskanen's bureaucracy is able to place the representative body on its 

all-or-nothing demand curve. Niskanen equilibrium is the result. 

Perhaps the median voter model's election process selects those 

representatives who are able to manage the bureaucracy effectively. The 

potential representatives who are more likely to be placed on their all-

or-nothing demand curves are not elected; rather, the effective managers 

of bureaucracy are elected, so that the public market selects the most 

effective managers in the same way that the private market does. The 

result is median voter equilibrium. Perhaps both Bowen's and Niskanen's 

forces are at work, so that the public sector rests in some middle ground. 

The public referendum section of the model, which is diagrammed 

in Figure 2, sheds more light on this problem. In the case of most public 
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output, this step is omitted, and the output decided upon by the 

representative body automatically becomes the output that is produced. 

In some cases, most notably public education, the output proposed by 

the representative body must be approved by a majority of the voters 

before it can be produced. Two different aspects of this puhlic 

referendum model w~ll be examined in this dissertation. First, the 

public referendum represents the revealed preferences of the voters in 

evaluating a decision made by their elected representatives. This 

revealed preference experiment will be of assistance in determining the 

type of equilibrium that prevails after the election. Second, the 

referendum represents a constraint on the behavior of the representative 

body. The output proposed by the representative body must be able to 

be approved by a majority of the voters, or the proposal will not be 

enacted. 

The next chapter of this dissertation will apply this public 

referendum model to the case of millage issue elections for the financing 

of public schools. The model will be designed specifically for the purpose 

of evaluating, both theoretically and empirically, the nature of equili-

brium in the production of public schools. Hopefully, the similarity 

of institutions among public school production and other areas of public 

sector output will lend some insight into the nature of equilibrium in 

areas of the public sector where this convenient type of revealed 

preference experiment is not available. 



CHAPTER II 

AN INTERPRETATION OF MILLAGE ISSUE ELECTION RESULTS 

The first chapter of this dissertation described the interactions 

among individuals within the institutional framework that produces public 

schools. An analysis of existing models of public sector equilibrium 

revealed that there are ~onflicting predictions regarding the nature of 

equilibrium that could be expected in the production of public education. 

This chapter will work within the institutional framework described in 

Chapter I in order to construct a model that provides an economic 

interpretation of millage issue elections. The model of this chapter 

will evaluate the role of millage issue elections in public school 

finance, leaving the next chapter the task of integrating this model 

into a more complete model of public school finance. 

Having detennined the general approach to the problem, the 

chapter will begin with an examination of the demand for public schools. 

This approach views voters as the demanders of public schools, and school 

boards as the suppliers; and the focus of attention will be on the 

capability of the institutional structure that provides public schools 

to efficiently allocate resources to produce public education. The 

institutions can be no more efficient than their informational structure 

allows them to be, however. A primary requirement for efficiency is that 

the institutions provide channels of information that convey the 

preferences of demanders to the suppliers of the good. Therefore, the 

22 
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analysis will examine the informational content of the political signals 

passed between the suppliers and demanders of public education, with an 

emphasis on the economic efficiency of the results. 

Demanders of public sector output register their demands through 

the ballot box, and an analysis of the institution of voting is necessary 

in order to evaluate the demand side of the public sector. Public sector 

suppliers, after all, do not adjust to the demand functions of voters, 

but only to those elements of the demand functions that are passed through 

the ballot box. Accordingly, the model developed in this chapter will 

analyze the information transferred through the institution of voting. 

The model developed here will be designed specifically for the 

purpose of analyzing millage issue elections, and, as was previously 

noted, will focus on two specific aspects of the elections. The 

first aspect is that millage issue elections represent the revealed 

preferences of the voters with respect to a decision of the school 

board. The school board first decides the tax rate that it believes 

appropriate, and then the voters evaluate that decision in the millage 

issue election. Millage issue elections are one of the rare instances 

in which voters are able to evaluate the decision of a representative 

after the decision has been made. The second aspect is the fact that 

millage issue elections are a constraint on the behavior of school 

boards. They limit the set of possible property tax rates that can be 

used to finance public schools, since that level must first be approved 

by a majority of the voters. Before beginning the analysis of voting, 

some notions about optimality in the public sector will be examined. 
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The results of the voting model then will be able to be placed within 

the wider context of economic efficiency. 

Optimality .i!!_ the Public Sector 

The conditions of optimality in the private sector are well-

known: the marginal cost of each good to each consumer must equal the 

consumer's marginal valuation of the good. The public sector analog to 

private sector optimality occurs when the sum of marginal valuations 

of all consumers for a publicly provided good equals the marginal cost 

of producing that good. The essential characteristic that differentiates 

public sector optimality from market optimality is not the fact that the 

good is produced in the public sector, or that the good is a Samuelsonian 

public good; 1 but rather that all consumers must consume the same quantity 

of the good. 2 This being true, this analysis can (and will) bypass any 

discussion of the publicness characteristics of education. It will 

merely state that every taxpayer in a school district is required to 
11 purchase 11 _the same school system, 3 so that quantity-adjustment by 

1This point is discussed by Barlow (1973). 
2In other words, when different consumers are able to consume 

different quantities of a good, the optimality conditions are the private 
sector conditions noted above. The public sector optimality conditions 
apply to any case in which all consumers are constrained to consume the 
same quantity. See Buchanan (1970) for a discussion of the inefficiencies 
that arise when Samuelsonian private goods are subject to this constraint. 

3The purchase must be made wheth~r he consumes any or not. This 
situation is analogous to the case of television broadcasts, which is one 
of the best examples of a pure Samuelsonian public good. (An additional 
viewer tuning in a program does not detract from any other viewer's signal.) 
Although a viewer can choose not to consume by turning off his set, the 
same quantity of the public good must always be produced for all consumers 
in the same area. This does not have to be the case in education. The 
voucher system of Friedman (1962) would allow consumers to quantity-adjust. 
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taxpayers is not an alternative. This section will evaluate the conditions 

for optimality in a market that is subject to the constraint that each 
1 consumer must purchase the same quantity of the good. 

Figure 5 illustrates such a market, in which there are three 

demanders for the good, whose demands are represented by Dl, D2, and 

D3. The sum of the three demands is SD. The quantity variable on the 

horizontal axis refers to the number of units available to each individual. 

Therefore, if the good is a Samuelsonian public good, that quantity will 

be the total number of units produced. If it is a Samuelsonian purely 

private good consumed by N individuals, total output will be Q times N. 

By measuring quantity as a number of dollars worth of output, the marginal 

cost curve can be drawn parallel to the Q axis. Lindahl equilibrium will 

occur in this market when each consumer's marginal valuation equals his 

marginal tax price, so that the sum of the marginal valuations must 

equal the marginal cost of the good. Thus, Lindahl equilibrium will 

yield quantity Q*, and will charge Dl tax price Pl, D2 tax price P2, 

and 03 tax price P3. Lindahl equilibrium must yield a Pareto optimum. 

Public sector prices may be set by considerations other than 

satisfying the marginal conditions of every voter; thus, in some cases, 

Lindahl equilibrium may not be a possibility. Tax shares may be decided 

on an ability-to-pay principle; or in the case of public schools, on the 

assessed value of property. In this case, tax shares will not be allowed 

1For additional discussion supporting the unimportance of 
distinguishing publicness characteristics in this study, see Buchanan 
(1968), Chapter 4. 



26 

$ 

Pl 1~~~~~~~~~~~~=--~~~~~~~~~~ 
P21--~~~~~~~~~~~~~~~~~--i.~~~ 
P31--~~~~~~~~~~~~~__;~~~~~~~ 

0 Q* 

Figure 5. 

Optimality in Public Goods Production 

Q 



27 

to vary with the marginal valuations of voters, but will be fixed before 

the determination of the quantity.of public schooling to be provided. 

Bowen (1943) postulated that in this case, there will be a tendency for 
l the median voter's marginal valuation to equal his marginal tax price. 

Using the criterion of economic efficiency, how does Bowen equilibrium 

compare with Lindahl equilibrium? 

Assume that tax shares are predetermined, and that all individuals 

have the same tax-price function T2. Further, assume that preferences 

are distributed symmetrically about the median in the $ dimension, so 

that the median will also be the mean. The Bowen equilibrium solution 

in this case will be the provision of quantity Q*, with each individual 

being taxed according to the tax function T2. Although this solution 

leaves 01 and 03 out of Lindahl equilibrium, the quantity provided is 

identical to the Lindahl equilibrium quantity. 

On the grounds of economic efficiency, there is no difference 

between the second solution, the Bowen equilibrium, and the first solution 

at Lindahl equilibrium. 2 In both cases, the same resources are used to 

produce the same output, which is consumed by the same consumers. The 

only differences between the solutions is a redistribution of income. 

Both solutions are on the Pareto frontier, 3 and neither solution can 

1This is the median voter equilibrium discussed in Chapter I. 
Throughout this analysis, the terms 11 Bm·1en equilibrium" and "median voter 
equilibrium" 1-1ill be used interchangeably. 

2This argument neglects income effects, which could shift the 
location of the Lindahl equilibrium quantity. 

3subject to the constraint that quantity-adjustment is not possible. 
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be judged superior to the other without the use of interpersonal utility 

comparisons. It is possible, therefore, for Bowen equilibrium to be as 

efficient as Lindahl equilibrium in some cases. 

The reason is that the marginal tax price of a voter is not a 

behaviorally relevant variable when quantity-adjustments cannot be made 

by individuals. An individual's well-being is determined only by his 

total tax price and the utility derived from consuming the good. The 

efficient level of output will occur when the sum of the marginal 

valuations of the good equals its marginal cost, regardless of the prices 

charged to customers. Again, marginal tax prices are not behaviorally 

relevant variables. 

Lindahl equilibrium will always produce the efficient level of 

output; our Bowen equilibrium example above was deliberately engineered 

to do so. Economic efficiency requires that the sum of the marginal 

valuations equal the marginal cost. Bowen equilibrium requires that the 

median voter's marginal valuation equal his marginal cost. Thus, only 

when the median voter's marginal valuation is the same fraction of the 

sum of the marginal valuations as his marginal tax-price is of the sum 

of the marginal tax-prices will Bowen equilibrium be economically 

efficient. Equation l summarizes the conditions for optimality in a 

market where all consumers must consume the same quantity of a good. 

Tm is the marginal tax price of the median voter, Ti is the tax share of 

the ith voter, and V and V. are the marginal valuations of those m 1 

individuals. 

T /r.T. = V /EV. m 1 m 1 
( 1) 
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· This condition will be satisfied in practice if preferences are 

symmetrically distributed about the median in the price dimension, tax 

shares are symmetrically distributed about the median in the price 

dimension, and the median voter is also the median taxpayer. While 

these conditions are sufficient, they are not necessary for Bowen 

equilibrium to be economically efficient. 

Bowen discusses the conditions for optimality in his original 

article. He examines a special case of equation (1), and concludes 

that it would be reasonable to assume that the condition is satisfied. 

Bowen assumes that the cost curves are generally known; that everybody 

votes, and "expresses a preference which is appropriate to his individual 

interest," and that all voters have an equal share of the cost. 1 In this 

case, the median voter would pay tax IT./N (where N is the number of 
1 

voters), and would have to have marginal valuation IV 1 /~ for Bowen 

equilibrium to be optimal. 

Bowen examines some data from private sector demand, and concludes 

that marginal valuations are normally distributed there. He extrapolates 

this conclusion to public sector demands. His Table 12 suggests that, 

all other things held equal, demands are normally distributed for 

categories of private expenditures. Referring to Figure 5 of this study, 

his conclusion implies that demand curves would intersect line P2T2 with 

a normal distribution about the median. For public sector optimality, 

1Bowen (1943), p. 34. 

2sowen (1943), p. 36. 
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however, they must intersect line AQ* with a normal distribution. Bowen 

assumes that demands are normally distributed in both the P and Q 

dimensions, 1 thus assuming that his equilibrium yields optimality. His 

data, however, demonstrate a normal distribution in the Q dimension, 

when optimality requires.a normal distribution in the P dimension. 

Apparently, Bowen's assumptions caused him to overlook this distinction, 

since he does not mention it. 

Another study examining this same question of public sector 

optimality is Barlow (1970). Barlow examines expenditures made on 

public education in Michigan, using a median voter model. Barlow 

recognizes the optimality condition to be that stated in equation (1), 

but concludes that the median voter's tax share is a greater percentage 

of the total tax bill than his marginal valuation is of the sum of the 

marginal valuations. Barlow's reasoning is as follows. The arguments 

in the demand function for public education are income and price. A 

higher income raises the quantity demanded, and a higher price lowers it. 

The "property tax is steeply regressive with respect to income, 112 in 

such a manner that the median income individual's tax is greater than the 

average tax. Marginal valuation is assumed to be proportional to income. 

On the basis of this reasoning and the figures in Table I, 3 Barlow 

calculates the median group's tax share and marginal valuation. Those 

1see Bowen (1943), p. 34 and Figure 3 on p. 35. 
2 Barlow (1970), p. 1035. This argument is backed by the empirical 

evidence in Table I, p. 1032. 
3Barlow (1970), p. 1032. 
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calculations conclude that Tm/ET1 > Vm/EVi, implying that public education 

is being produced at below the op~imal level. The empirical conclusion 

that the median voter's tax share is above the average tax share, coupled 

with the assumption that the marginal valuation of public education is 

proportional to income, are the key factors leading to the conclusion 

that too little education is being produced. 

This assumption seems to be especially suspicious, since the 

number of school-age children is probably not positively correlated with 

income. In later discussion considering the validity of Barlow's results, 

the questioning of this assumption is conspicuous by its absence. 

Another noteworthy point is that Barlow assumes a Bowen equilibrium. 

The previous chapter of this dissertation notes that there is theoretical 

evidence suggesting a public sector larger than Bowen equilibrium, which 

could offset Barlow's conclusion. In spite of these criticisms, Barlow's 

article should be recognized as one of the first attempts to undertake 

an empirical evaluation of the public sector using Public Choice analysis. 

Several interesting comments were generated by Barlow's article. 

Barzel (1973) correctly notes that, when the option of private schools 

exists as an alternative to public schools, preferences may be double-

peaked. A taxpayer may prefer a certain level of educational expendi-

tures above all others, and will value expenditures of less than that 

amount less than he values his optimum. Below some lev~l, however, he 

will send his children to private schools, and thus will prefer smaller 

expenditures to larger expenditures beyond that threshold. Double-peaked 

preferences become a distinct possibility, and may alter the results of 

Barlow's model. 
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Bergstrom's (1973) comment made a more rigorous statement of 

optimality in the provision of public schools. Bergstrom noted that some 

progressive taxation schemes could produce a median voter equilibrium 

that was greater than optimal, and described the conditions under which 

the median voter model would lead to a smaller than optimal output of 

public education. Hogan and Sheldon (1973) asserted that Barlow was 

incorrect in vertically summing marginal valuation curves to determine 

the optimal level of educational expenditures, since education is a 

largely private good. Barlow (1973) correctly demonstrated that Hogan 

and Sheldon were in error, and that vertical summation was correct 

regardless of the publicness characteristics of the good. Quantities 

measured on the horizontal axis merely indicate the quantity of the good 

to be consumed by all individuals, and marginal valuations represent the 

consumer's valuation of all consumers, including himself, consuming that 

identical quantity. 

To summarize the conclusions of this section, when all consumers 

of a good are constrained to consume the same quantity of a good, the 

efficient level of output of that good is that level where the sum of 

the marginal valuations of the consumers equals the marginal cost of the 

output. This is identical to Samuelson's condition for public goods 

optimality, except that there is no necessity for the goods to have 

publicness characteristics. Bowen equilibrium will yield the optimum 

level of output if the median voter's marginal valuation is the same 

fraction of the sum of the marginal valuations as his tax price is of 

the sum of the marginal tax prices. That condition is expressed in 

equation (1), and discussed by Bowen, Barlow, and others. 
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A Model of Millagg_ Issue Elections 

The next two sections of this chapter will discuss the inter-

pretation of results from millage issue elections. This section will 

consider the case where voters are offered many alternatives, and the 

next section will analyze situations where only two alternatives are 

present. The first case is frequently discussed, and with the help 

of the existing literature, can be reviewed without much detailed 

discussion. The second case is more unfamiliar, and will require more 

discussion. This section will begin by constructing a rigorous framework 

for analysis which will be used in both sections, so that the 11 rules 11 

governing the elections will retain continuity between the two sections. 

The initial emphasis will be on the demand side of the public 

sector, focusing on the information transferred through the institution 

of voting. Accordingly, many of the problems associated with efficiently 

supplying goods in the public sector will be disregarded at first. For 

example, this section will assume that the production of public schools 

is process efficient, 1 and that voters receive the output of public 

schools that they vote for. Some theoretical sources of efficiency will 

also be excluded from this model. The model will specify that the school 

1Process efficiency means that a producer is producing the maximum 
output possible, given his inputs. For an elaboration of this concept, 
see Niskanen (1971). Niskanen also evaluates cases in which one should 
or should not expect to find process efficiency. Tullock (1965) suggests 
that government bureaucracies are almost never process efficient. 



34 

board is separate from the voters; and that side payments or vote trading 
1 do not occur among the voters. At the outset, the model will concentrate 

specifically on the information transferred through millage issue elections. 

The model will be constructed along the lines of Black (1958), by 

assuming that the school board formulates a proposal to provide public 

schools to a group of voters who must pay the entire cost of the schools. 

In constructing the model, the school board will be assumed to have the 

best interests of the voters in mind when formulating its proposal. The 

proposal includes both the quantity of the good to be provided, and the 

tax that each individual must pay if the proposal is passed. The 

condition stated in equation (1) will be assumed satisfied, so that the 

school board is striving for Bowen equilibrium. Tax shares will be 

considered given and invariant, in order to preclude the possibility that 

the school board will propose to tax a minority in order to provide 

education to the majority. School boards will be able to propose the 

millage rates for property taxation, but will have no power to charge 

different rates to different people, or to affect the assessed value of 

property. Proposals will be accepted or rejected by majority rule. 

1The school board is specified as separate from the voters to 
preclude the possibility that the issue is decided within the board, 
before it is brought up before the voters. This assumption is realistic 
since school boards are generally very small in relation to the number 
of voters. It is also unlikely that side payments or vote trading are 
extensive in millage issue elections. Buchanan and Tullock (1962) have 
shown that, under a system of side payments, vote trading, etc., the 
efficiency of political institutions can approximate that of the market. 
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This section will follow the median voter models described in the 

first chapter, by allowing voters to compare many alternatives. If the 

electorate rejects a proposal advanced by the school board, then the 

school board will reduce slightly the amount of the proposal, and hold 

another election. Thus, every time an issue fails, another one will be 

held at a slightly lower level of taxation and expenditures. This process 

will continue until an issue passes, at which time that quantity will 

become the new quantity of public education. The school system is always 

assumed to have a balanced budget, so that it can spend only out of 

current revenues, and must spend all of the funds that voters agree to 

pay in taxes. The election process is illustrated in Figure 6, where 

MC is the marginal cost and OM is the demand curve of the median voter. 

Initially, quantity Ql is provided, and the school board 

formulates a proposal to increase output to Q4. The median voter will 

not approve of this proposal, even if Q4 is preferred to Ql, because he 

knows that should the election fail, a slightly smaller amount will 

be proposed which will be preferred to either Ql or Q4. After Q4 fails, 

Q3 will be proposed, and will fail for the same reason. The school 

board then proposes Q*, which is approved by the median voter, and all 

of those voters preferring a larger quantity than Q*. Those preferring 

a smaller quantity will vote against the proposal, hoping that a still 

smaller proposal will be forwarded by the school board. Thus, Q* will 

be provided, and will be approved by a bare majority of the voters. 

This model conforms with the median voter model described in the 

first chapter, and demonstrates that millage issue elections can lead to 

Bowen equilibrium under a strict set of assumptions. The initial proposal 
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must be larger than Bowen equilibrium, and the voter must be assured 

that in the event of a failure, a new election will be held offering 

a marginally lower level of output. If the increment of change from 

one election to the next is too large, then the voter will view the 

election as a two-point offer. When transactions costs are included in 

the analysis, the voter could view continued returns to the polls as 

costly, and could again be inclined to view the election as a two-point 

offer rather than a step in a marginal adjustment process. These points 

will be discussed in greater detail after the next section, where the 

implications of two-point offers are considered. 

In summary, when a millage issue election is held in which (1) the 

initial proposed quantity exceeds the Bowen equilibrium quantity, (2) a 

defeat implies that a new election will be held at a marginally lower 

quantity, (3) the first quantity to be approved by a majority of the 

voters will be the new quantity of education to be provided, and (4) 

there are no transactions costs, then the quantity of education to be 

provided will approach the Bowen equilibrium quantity. 1 

fl Single Election 

This section evaluates a very straightforward case, in which a 

single election determines the amount of public schooling that will be 

provided. If a majority of the voters approve of the proposed school 

system and the accompanying tax structure, the education will be provided. 

If a majority of the voters disapprove, then no education will be provided. 

1For a more detailed exposition of this model, see the references 
cited in Chapter I, in the section titled "Equilibrium in the Public 
Sector". 
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Although this case initially seems simplistic and unrealistic, it will 

provide some insight into the informational characteristics of elections, 

and also is applicable to some real-world situations. 

The initial case will assume that there is no education being 

provided at the present time, and that the school board forwards a 

proposal according to the rules stated in the previous section. Again, 

the conditions stated in equation (l) are assumed to be satisfied, so 

that Bowen equilibrium is the social optimum; and the school board 

attempts to formulate the proposal that will satisfy the conditions for 

Bowen equilibrium. If the proposal is approved by a majority of the 

voters, it will be enacted; otherwise, no schools will be provided. 

Figure 7 illustrates a three-person model, in which the demands 
l of the three individuals are summarized by Dl, 02, and 03. The school 

board desires to propose the Bowen equilibrium quantity, although it 

cannot see the three demand curves, and so must guess at the proper 

quantity. If it initially proposes the Bov1en equilibrium quantity Q*, 

the proposal will pass with unanimous approval of the voters. 03 will 

vote for the proposal, since triangle ABC is larger than COE, indicating 

that he would prefer Q* to O; 02 receives only net benefits in triangle 

BDF, and Dl also receives net positive utility from each unit. Any 

quantity between 0 and Q', where the area of ABC equals CGH, will be 

unanimously approved, since all individuals receive net positive utility 

from the expenditure .. Beyond Q', 03 will vote against the proposal, but 

1The arguments concerning Figure 6 will neglect income effects 
so that the demand curves are equivalent to marginal valuation curves. 
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a majority will approve any expenditure less than Q' 1 , since the area 

of BDF equals the area of DJK. Because the median voter's preferences 

determine the outcome of the election in this model, the analysis will 

first focus on the median voter's calculus, and return to Figure 7 later. 

Figure 8 summarizes the median voter's preferences, using both 

his demand curve and his utility function. As in the earlier diagrams, 

the marginal cost curve is parallel to the Q axis, indicating that units 

of education ~fill be measured in terms of the number of dollars spent on 

education. Curves Ul, U2, U3, and U4 are four indifference curves in 

the median voter's preference function, graphed in the $-Q plane. The 

price per unit is graphed on the vertical axis, and the quantity consumed 

is shown on the horizontal axis. A lower price per unit is a good in the 

individual's utility function, and a larger quantity consumed is also a 

good in his utility function. Each indifference curve shows the locus 

of points at which the individual is indifferent among consuming the 

quantity of education shown by the abscissa at any point, given the price 

per unit indicated by the ordinate of that point. Since a lower price per 

unit and a larger quantity are both goods, the individual prefers points 

at the lower right of the graph; thus, U4 is preferred to U3, which is 

preferred to U2, and so forth. The slopes of the curves show diminishing 

marginal rates of substitution between the goods. If the price per unit 

is fixed at C, the individual's most preferred quantity is Q*. At point 

E, horizontal line CMC is tangent to U4, meaning that the first derivative 

of U4 at E is zero. Thus, point E is one point on the individual's demand 

curve. The demand curve, FG, is the locus of all points at which an 

indifference curve has a first derivative of zero. AB is the consumer's 
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marginal valuation curve, given cost curve CMC. It lies above FG to the 

left of E and below FG to the right of E because of its absence of income 

effects. 1 

At the Bowen equilibrium quantity, Q*, CMC is tangent to the 

preference function of the median voter, and at that point both the 

marginal valuation curve and the demand curve intersect the marginal 

cost curve. The median voter will approve of the proposal to provide Q* 

because at that point he is on his highest possible indifference curve, 

U4. 

Because of the way in which this single election model is 

constructed, the voter is always given a two-point offer. He can either 

accept the offer along with the costs and benefits that it proposes, or 

he can reject it and remain at the status quo. In this case where no 

education is initially being provided, the voter is put in an all-or-

nothing situation. The electorate can either accept all of the education 

that the school board proposes to provide, or reject the issue and have 

none. The median voter will therefore approve of any proposal which puts 

him on a higher indifference curve than no education; in this case, any 

proposal between O and Q'' will be accepted. Note that Ul is the locus 

of points for which, when average cost equals the ordinate of Ul, the 

1The voters' preferences are illustrated with both the utility 
function and the marginal valuation curve because both will be used in 
the course of the analysis. Although the utility function is more 
elegant (and, perhaps, rigorous) than the marginal valuation curve, 
particularly when income effects are assumed away, the use of marginal 
valuation curves will frequently simplify the analysis and clarify the 
expos it ion. 
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individual is indifferent between consuming the quantity on the curve or 

none of the good. That is, Ul is the individual's all-or-nothing demand 
1 curve. 

The voter deciding to accept or reject any proposal will approve 

of any plan that will yield positive net benefits. Thus, in the example 

where no education is currently being provided, any proposal between 0 

and Q' 1 will be approved by a majority. If some education is already 

being provided, the set of proposals that will be approved by a majority 

will diminish in size. For example, if Ql is currently being provided, 

and the school board formulates a proposal to provide additional education, 

only those proposals between Ql and Q4 will be approved by a majority. 

The closer the existing quantity is to the Bowen equilibrium quantity, 

the smaller the range of proposals around Bowen equilibrium that would 

be approved by a majority of the voters becomes. Thus, in cases where 

the existing quantity is already close to the Bowen equilibrium quantity, 

single elections will approximate marginal adjustments. Still, voters 

must perceive of the single election as a two-point offer, rather than 

an opportunity to make marginal adjustments. 

1The all-or-nothing demand curve is always the indifference curve 
that intersects the$ axis at the same point that the Marshallian demand 
curve intersects. Since the all-or-nothing demand curve is an 
indifference curve, the assumption of diminishing marginal utility between 
goods (a lower price and a higher quantity are both goods) implies that 
the second derivative of this curve will be negative, so that the slope 
of the all-or-nothing demand curve will always decrease at an increasing 
rate. This beast is, therefore, drawn incorrectly in Culyer's (1971) 
menagerie of demand curves. 
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Several interesting observations can be made about the informational 

characteristics of this single ele~tion model. For instance, the outcome 

of this model is indeterminate. There is a wide range of proposals that 

would be approved by the majority; thus the outcome is dependent upon 

the initial proposal that is made. Further, there is no way to tell, 

based only on the revealed behavior of the voters, what quantity of output 

is the Bowen equilibrium quantity. For example, assume that Ql is presently 

being provided, and the school board proposes to increase output to Q3. 

The election would be approved by a majority of the voters, but this 

behavior is consistent with Bowen equilibrium either above or below Q3. 

All that has been determined is that the Bowen equilibrium quantity lies 

somewhere above Ql. Similarly, if the school board proposes an increase 

from Ql to Q11 , the issue will fail. The results of the election disclose 

only that Bowen equilibrium is below Q11 , but it could be on either side 

of Ql. There is no way to tell from the revealed behavior of the voters. 

Returning to Figure 7, note that the behavior of voters other than 

the median voter does not assist in finding Bowen equilibrium. The outcomes 

on elections for any quantity between 0 and Q* would be identical, meaning 

that there is no way to distinguish the Bowen equilibrium quantity from any 

other quantity between 0 and Q*, based only on the revealed preferences of 

the voters. With many voters, the Bowen equilibrium quantity would be 

approved by somewhere between 50 and 100 percent of the electorate; but 

there is no way to distinguish what that percentage will be, given the 

information generated by the institutions posited in this model. The 

actual percentage outcome of the election depends on the preferences of 

the voters above and below the median voter, and their preferences are 

irrelevant to Bowen equilibrium. 
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The revealed behavior of the voters will indicate when they are 
1 close to all-or-nothing equilibrium, however. If the election is 

close, that reveals that the median voter is close to his all-or-nothing 

demand curve. 2 He is almost indifferent between the additional expendi-

ture and the status quo. Thus, a close election in the framework of this 

model signifies that the level of output is larger than the Bowen 

equilibrium quantity, so that the Bowen equilibrium level of output lies 

somewhere between the initial level and the proposed new level. The 

important results of this section can be summarized in the three lemmas 

and the theorem below. 

LEMMA l: In the single election model, when the results of the election 
are close, the median voter is almost indifferent between the initial level 
of output and the proposed new level. Bowen equilibrium is somewhere 
between those two levels. 

PROOF: Let B =Bowen equilibrium, I = the initial quantity, and N =the 

proposed new quantity, when N > I. Assume a large number of voters, 

v1 ... vq' with preferences normally distributed about the median in the 

Q dimension, implying that the voters whose preferences are closest to the 

1The all-or-nothing offer is made only with respect to the 
additional units proposed, and will include the entire quantity provided 
only when the alternative is no education. Thus, behavior will reveal 
Niskanen equilibrium only when the entire quantity of the good to be 
provided is to be voted on. 

2The median voter in Bowen equilibrium will not necessarily be 
the median voter in an all-or-nothing equilibrium. The examples used 
in this paper give the two voters the same identity so that the same 
utility function can be used to diagram both preferences. Although the 
identity of the median voter may change, the conditions for approval or 
disapproval of an issue do not, nor do equilibrium conditions. Therefore, 
the simplifying assumption used throughout this paper that the median 
voter does not change identity does not affect the conclusions of the 
paper. 
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median lie within a small neighborhood about the median. Thus, voters 

v ... v exhibit preferences u · ... u , close to the median voter; m-E m+E m-E m+E 
where m denotes the median voter and E is a small number. Let 

~ 

v ... v + = V. A close election implies some voters v1· within the set m-E m E 
V approve of the issue, and some disapprove. Since um is close to all 

elements of the set um ... um+ , the median voter is almost indifferent. -E I E 

Assume that Figure 8 represents the median voter's preference function, 

and select any two points between which the median voter is almost 

indifferent, such as Q2 and Q3. B = Q* in Figure 8. The construction 

implies that Q2 < B < Q3. (The construction is described on page 

below.) 

LEMMA 2: In the single election model, when the issue fails by more 
than a bare majority, the information generated by the election indicates 
only that Bowen equilibrium lies somewhere below the proposed new 
quantity. It could be either above or below the initial quantity. 

PROOF: Retain the assumptions and terminology in the proof of Lemma 1, 

and assume that Q1 1 in Figure 8 = N. If I = Q3, then N would fail by 

more than a bare majority, since voters V would only approve N < I. If 

I = Q2, then the proposal would fail by more than a bare majority, since 

the distance Q11 - Q3 > E. > Therefore, B < I. If B > N, then I < N < B. 

Since all points between I and B are preferred to I when I < B, because 

of the construction of Figure 8, the election would pass. Therefore, 

B < N. 

LEMMA 3: In the single election model, when the issue passes by more 
than a bare majority, the information generated by the election indicates 
only that Bowen equilibrium lies somewhere above the initial quantity. It 
could be either above or below the new quantity. 

PROOF: Retain the assumptions and terminology in the proof of Lemma 2, 

and assume that Ql in Figure 8 = I. If N = Q2, then N would pass by more 
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than a bare majority; since the distance Q* - Q2 > £, so all voters V 

would approve. If N = Q3, then N would pass by more than a bare majority; 

since Q4 - Q3 >£!so all voters vm_8 ••• vm+8 would approve. Therefore, 
> B < N. If B <I, then B <I < N, and I is preferred to N because of the 

construction of Figure 8, so the election would fail. Therefore, B >I. 

THEOREM: In the single election model, the revealed preferences of the 
voters will not indicate the Bowen equilibrium quantity of output. This 
is true even when the Bowen equilibrium quantity is proposed and approved 
by the voters. 

PROOF: Election results can be one of three cases: (1) the election 

is close; (2) the election fails by more than a bare majority; or 

(3) the election passes by more than a bare majority. Lemmas 1, 2, 

and 3 state that the point of Bowen equilibrium cannot be located in 

cases 1, 2, and 3, respectively. Therefore, the theorem is true. 

Conclusion 

The preceding two sections of this chapter describe two different 

models of adjustment through millage issue elections. The first model 

is a restatement of the familiar median voter model, which yields a Bowen 

equilibrium. Several assumptions must be fulfilled in this model, so 

that the voter views the election process as a process of marginal adjust-

rnent. The second model presents an interpretation of the results of a 

millage issue election when the voter views the election process as a 

two-point offer. For this interpretation to be valid, the voter must 

believe that the options presented in the referendum are the on1y options 

he will be given with respect to the millage rate. 

These two models depict the polar cases for interpreting millage 

issue elections. In the first model, the voter is able to choose from 
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an infinite number of points along a continuum in order to determine the 

millage rate; whereas in the second model, the voter must choose the 

millage rate from a set of two alternatives. The institutional structure 

of public school finance that exists in the United States varies greatly 

from state to state, so that the states that hold millage issue elections 

probably fall along a continuum between these two extreme theoretical 

models. 

States that would be close to the two-point offer extreme are 

those states which have legal minimums on the amount of time that must 

expire before another millage issue election can be held. Several states 

require that six months or one year must pass between elections, making 

marginal adjustment impossible. 1 The voter might believe that the outcome 

of the present election will influence the alternatives offered in the 

next election in a manner similar to the marginal adjustment model, 

meaning that future offers may not be independent of present election 

results. To the extent that voters act on this belief, some elements of 

the marginal adjustment model will be present in the millage issue 

election process. Still, voters must realize that the alternative 

presently selected must remain at least until the next referendum, and some 

uncertainty will exist with respect to the next referendum. Not only will 

the outcome be uncertain, but the alternatives to be offered as well as 

the time of the next referendum will not be known to the voters. This 

uncertainty serves to reinforce the two-point nature of the referendum. 

lA more detailed account of institutional differences among the 
states appears in Chapter IV. 
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There are also several states that have institutional structures 

resembling the marginal adjustment.model of this chapter. In these states, 

when a referendum fails, another referendum is routinely held offering 

voters a lower millage rate. These states should be expected to have 

expenditures closer to Bowen equilibrium, if the adjustment process occurs 

as in the model. Several assumptions must be fulfilled for this adjustment 

process to occur. An important assumption is that the voter is assured 

that in the event that the present referendum is defeated, a new referendum 

will be held offering a marginally lower millage rate. If the increment 

of change from one election to the next is larger than a change that the 

voter would view as marginal, then the voter will view the election as 

having some aspects of a two-point offer. The voter must also view 

continued returns to the polls as costless. If the voter perceives a 

cost to appearing at the polls again, then he must subtract this cost from 

the benefits that he would receive from selecting a lower tax rate. This 

transactions cost alone might cause the voter to view a referendum as a 

two-point offer. There could be more than a marginal difference in utility 

between approving this offer and paying the cost of going to the polls 

again to vote on the next referendum, regardless of the alternatives to 

be offered. 

Because the assumptions of the marginal adjustment model may not 

be fulfilled, the possibility exists that all millage issue elections are 

two-point offers, and that marginal adjustment to Bowen equilibrium does 

not occur. If the marginal adjustment process is totally inoperative, 

then all states should be equally unlikely to adjust to Bowen equilibrium. 
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To the extent that the assumptions are fulfilled, the possibility exists 

for millage issue elections to adJust toward Bowen equilibrium. 

The two different models of millage issue elections presented in 

this chapter can be thought of as polar cases. When the voter views 

his choice set as limited to two alternatives, the single election model 

will best describe the millage issue election process. The larger the 

voter perceives his choice set to be, the closer millage issue elections 

will come to corresponding to the marginal adjustment model. Because of 

the diversity of institutional structures from state to state, the actual 

institutions probably fall in a continuum between the two extreme models. 



CHAPTER I I I 

THE BEHAVIOR OF VOTERS, SCHOOL BOARDS, AND SCHOOL ADMINISTRATORS 

The model in the previous chapter has described only those 

interactions in Figure l that are also in Figure 2. That chapter has 

only provided a theory interpreting millage issue elections. This chapter 

will complete the model depicted in Figure l, by adding theoretical 

content to the institutional structure described there. Recall that the 

discussion in Chapter I was stalemated on the problem of how to aggregate 

the models represented in Figures 3 and 4. Would the aggregate model 

arrive at Bowen equilibrium, Niskanen equilibrium, or intermediate 

equilibrium? The theory in this section will provide a framework within 

which that question can be evaluated. 

This chapter concerns itself with three basic interacting groups 

of individuals: the taxpayer-voters, the school board, and the school 

administrators. The school administrators are Niskanen's bureaucracy, 

and also represent the block labelled "Supplier Behavior" in Figure 1. 

The school board is the representative body, which interacts with the 

school administration to arrive at a proposed output of public schooling. 

The taxpayer-voters both elect their representatives and approve or 

disapprove the proposed output in millage issue elections. This chapter 

will attempt to evaluate the incentives and behavior of the three groups, 

by examining both the institutional structure and some related literature 

on the subject. 

51 
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School Administrators 

The school administrators are in the position of a Niskanen-type 

bureaucracy in this model, and accordingly, they should be expected to 

act like budget maximizers. The education literature on the subject 

supports this expectation. Throughout the education literature on 

budgetary referenda, the emphasis is on how to win the approval of the 

voters; i.e., on how the magnitude of the budget can be increased. 

This author has never seen mention in the education literature that the 

school district budget might already be at the optimum size, or even 

larger. 1 Many articles explicitly give advice on how to run successful 

election campaigns, frequently drawing on the experience of only a 

single district. 2 The primary emphasis rests on informing the voter of 

the 11 opportunities 113 for better education. 4 Tactical advice is also 

frequently given, suggesting the best time of year and type of campaign 

for generating voter approval. 5 

1Hanson (1969) suggests, "The major cause of bond issue defeats is 
a feeling on the part of a majority of the voters that the schools do not 
deserve more money at this time. To win, you must convince them that the 
schools are worthy. 11 (originial emphasis) 

2For examples, Otis A. Crosby, "How to Make Bonds a Winning Issue;" 
R. E. Bishop, "How Watermelons Won a Millage Campaign;" Robert R. Denny, 
"Selling Bonds;" John H. Harrington, "Blueprint for a Successful Bond or 
Tax Election;" and J. F. Hall, "How Evanston Passed its Bond Issue." 

311 Never use the word 1 needs 1 ; use 1 opportunities 1 instead, 11 

Crosby (1963), p. 28. 

4For example, see Hanson (1965), "Bond Issue Brochure Wins an 
Election, and Schoolmen 1s Applause," and "How a Professional Public Relations 
Man Handles a Bond Vote. 11 

5For example, Crosby (1963) suggests: 11 A small turnout is usually 
in your favor. To help insure it, avoid bumper stickers, posters in store 
windows or bank lobbies, literature attached to doors, and anything that 
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This literature emphasizes methods of increasing school expenditures, 

without questioning whether additional expenditures would be appropriate. 

One possible explanation is that the salaries of administrators are tied to 

the size of the budget that they oversee. Specifically, the salaries of 

many administrators are a fixed multiple of the salaries of teachers. A 

budget increase that provides for an increase in teacher salaries automati-

cally means an increase in the salaries of administrators. Another 

explanation is that school administrators sincerely believe that we need 

more of their output; but whatever the reason, school administrators are 

typically trying to increase the size of their budgets. Therefore, the 

assumption that school administrators are budget maximizers will be 

employed here as a good approximation of reality. 

Voters 

The behavior of voters is a more involved subject. For one thing, 

the assumption that voters and taxpayers are the same individuals may be 

violated. A detailed analysis of this problem is outside the scope of the 

present work, but the problem must still be recognized. In any election, 

a large percentage of the registered voters do not show up at the polls, 

and school elections are characterized by a lower turnout than the average 

election. If the voters who cast ballots are an unbiased sample of the 

population of registered voters, then the ballots of the sample can be 

considered representative of the population. If the same segment of the 

gets to large numbers of people. 11 Garber (1962) recounts legal cases 
resulting from underpublicized elections in which the court ordered new 
elections to be held. Apparently, some districts have been overzealous in 
following Crosby's advice. 



54 

population always votes, and the complementary segment never votes, then 

this theory could be taken to apply only to the desires of the voting 

segment, while the population's preferences remain unknown. There is 

legitimate doubt that either of these conditions holds. The group that 

votes to elect school board members may have different preferences from 

the group that votes at financial referenda, and the timing of financial 

referenda may significantly affect the possibility of passage. The 

evidence indicates that a smaller turnout implies a larger probability 

of victory, which means that a referendum held concurrently with a national 

election would be more likely to be defeated than if it were held in a 

special election. This dissertation will maintain the assumption that 

taxpayers and voters are the same group, while recognizing that the 

assumption may frequently be violated. 1 

Another complexity in analyzing the behavior of voters is that 

they express their opinions in two different types of elections. They 

vote to elect members of the school board, and they also vote for their 

expenditure preferences in financial referenda. A theoretical analysis of 

voter behavior in financial referenda was undertaken in the previous 

chapter. Voters in referenda situations behave similarly to consumers in 

a private goods market, in that they express preferences for the quantity 

of the good that they desire, given the characteristics of the good. In 

a millage issue election, a voter can vote for more or less of the output 

1The Political Science literature has an extensive discussion of 
voter turnout. See, for examples, Flannigan (1972), and Milbrath (1965). 
The Economics literature frequently relies on the assumption that voters 
and taxpayers are the same group. See, for examples, Barlow (1970), Barr 
and Davis (1966), Bergstrom and Goodman (1973), and Borcherding and 
Deacon (1972). 
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of ~ducation, just as a consumer can purchase more or less of a good; but 

neither can change the characteristics of the good. 1 Thus, a millage issue 

election involves a choice along a single-dimensioned continuum. Election 

of school board members, by contrast, is a multi-dimensional decision. 

Candidates for the school board have an associated platform that includes 

the level of educational expenditures, but which also has a number of other 

dimensions. In addition to such issues as integration, special programs 

for gifted students, and other variables affecting the composition of the 

output vector, the voter is also likely to consider his perception of the 

candidate's level of competence separately from the candidate's proposed 

output vector. The party affiliation of the candidate may also be a 

significant factor. The financial referendum decision is analogous to the 

single-dimensioned market choice of what quantity of a good to purchase, 

but the decision to select a member of the school board is a far more 

complex undertaking. 

There has been much discussion in the recent literature about the 

financial referendum as an expression of quantity preferences by voters. 

The decade of the 1960 1 s saw a considerable increase in the percentage of 

1Quite possibly, the vector of characteristics of education may 
be affected by the passage or failure of a referendum. For example, 
administrators may threaten to eliminate high school football teams if 
additional funding is not approved. Voters cannot choose to alter the 
composition of output, however. For the purposes of this study, any 
implied compositional changes at different levels of funding will be 
assumed to be reflected in the marginal valuation curves of the voters at 
each different quantity of expenditures. Presumably, a budget-maximizing 
administration would choose to eliminate the most desirable or visible 
elements of the budget first, raising the marginal valuation of the marginal 
units, but lowering the marginal valuation of inframarginal units. A 
discussion of this subject will be bypassed by assuming that the marginal 
valuation curve for the quantity of expenditures accounts for compositional 
changes. 
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failures of financial referenda. Many observers considered the no votes 

of voters to be signs of protest, and labelled the phenomenon the 

"Taxpayers' Revolution". The no votes, contend the supporters of the 

revolution theory, signify voter protest against the system, rather than 

an expression of the preferences of voters for education. 

This theory corresponds with the alienation theory of voting 

associated with Sociology and Political Science. 1 According to this 

body of thought, alienated voters followed the other social movements of 

the 1960's by turning their apathy into protest, and began voting against 

school finance referenda. 2 Economists would perceive, through the revealed 

behavior of voters at the polls, a downward shift in the demand for 

education during the taxpayers' revolution. 

Alexander and Bass (1974) recently undertook an empirical 

investigation to determine the causes of the apparent revolution. Using 

linear regression techniques, they estimated equations predicting the 

level of school expenditures in California school districts during the 

1 Seeman (1959) notes, "In one form or another, the concept of 
alienation dominates both the contemporary literature and the history of 
sociological thought." (p. 783). Clark (1959) defines alienation as "the 
degree to which man feels powerless to achieve the role he has determined 
to be rightfully his in specific situations." (p. 849). Saalfeld (1972) 
has divided the explanations of the taxpayer revolution into three groups: 
communication theories, alienation theories, and economic theories. 
Communication theories, attributed to the educators, suggest that there is 
not enough communication between educators and voters; that when voters 
realize the benefits of additional educational spending, they will approve 
new taxes. See note l, p. 49 above. The other two theories are discussed 
in the text. 

2see Lane (1971) for a deeper explanation of political theories of 
the alienated voter. Both Seeman (1959) and Feur (1962) provide good 
summaries of the political and sociological meanings of the concept of 
alienation. See also the comment of Buchanan (1967), pp. vi-vii. 
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years 1953-57. They did the same for the years 1966-72. Their 

conclusions were that at some time· during the intervening years, the 

demand curve for education experienced a downward shift, even though 

educational expenditures had risen during the interim. The taxpayers' 

revolution which was supposed to have occurred during the years 1966-67, 

according to Alexander and Bass, was not actually a shift in voter 

demand. Rather, school boards proposed higher tax rates and higher 

percentage increases, which represented a movement along the l960 1 s 

demand curve. 

The evidence is, therefore, that there was not a taxpayers' 

revolution in California during the 1966-67 period. Although Alexander 

and Bass did detect a shift in demand between the 1950 1 s and the 1960's, 

this detected shift may be due to their method of estimation rather than 

to an actual shift in demand. Since tax rates were lower overall during 

the decade of the fifties, the observations on the 1950 1 s function lie 

closer to the ordinate axis than do the observations on the 1960's 

function. Due to the constraints built into their linear model, they 

could perceive different functions for the two decades, when in fact one 

non-linear function may actually be the true underlying demand function of 

the voters during the two decades. But while we cannot be certain of 

the demand shift between the two decades, the evidence in Alexander and 

Bass clearly suggests a shift in supplier rather than demander behavior 

during the period of the so-called taxpayers' revolution. 

Alexander and Bass do not explicitly develop a model within which 

they do their empirical work; they go no further than to state that they 

are attempting to estimate the underlying determinants of demand functions. 
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Saalfeld (1972) examines the same phenomenon of the taxpayers' revolution 

in Oregon; but explicitly uses th~ median voter model, and postulates the 

existence of a Bowen equilibrium in the production of public schools. 

Within this framework, Saalfeld concludes that taxpayers are not revolting, 

but that the increased incidence of rejection of school finance issues 

at the polls is a direct result of higher taxes. Saalfeld agrees with 

Alexander and Bass that school boards are proposing to tax more and more 

of the voters' incomes. 

Saalfeld notes that in the 1959-60 school year, elementary and 

secondary school expenditures were 3.2 percent of GNP, but by the 1968-69 

school year, they had jumped to 4.0 percent. 1 Thus, in a period of nine 

years, the share of GNP commanded by elementary and secondary education 

increased by twenty-five percent. Saalfeld also observes that the lower 

the proposed tax rate, the more likely the millage issue is to pass on 

the first election. The issues that passed the first time they were 

proposed averaged an 11.23 mill tax rate while the first-time failures 

averaged 16.43 mills proposed. The average millage rate finally approved 

in districts with failures on the first election was 14.61 mills. 2 

A theoretical model designed to explain this same phenomenon of 

the taxpayers' revolution is presented in Buchanan and Flowers (1969). 

Basically, their model suggests that, although public school supply as it 

presently occurs is preferable to complete private supply of schools, 

the median voter would find even more preferable a smaller expenditure on 

1saalfeld (1972), p. 18. 
2saalfeld (1972), p. 94. 
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public schools. The Buchanan-Flowers model is similar to the Niskanen 

model in that it provides a theoretical basis for believing that the 

public sector is larger than Bowen equilibrium. 1 

Both the theoretical and the empirical literature on the subject 

provide a strong foundation for the belief that voters follow their 

narrowly defined economic interests when deciding how to vote on school 

referenda. They will vote for additional expenditures if the 

expenditures will increase the voter's utility, and will vote against 

if the expenditures would reduce the voter's well-being. 2 This 

conclusion can be extrapolated to the voting for members of the school 

board, while recalling that voting for a representative is a more 

involved decision. A millage issue election involves a choice in a 

single dimension, whereas voting for a representative is a multi-

dimensional decision. 

1 See Jackson ( 1971) for an ex tens ion of the Buchanan-Fl owe rs 
model. 

2Wilson and Banfield (1964, 1971) forward the hypothesis that 
ethnic, cultural, educational, income, and religious differences among 
individuals make them more or less 11 public-regarding 11 • Using linear 
regression techniques to control for other variables, they discover that 
certain groups are more likely to vote for projects that would benefit 
the community, but that would have no direct benefit to the voter. For 
example, wealthy people may vote for aid to the poor, and people whose 
children have already completed school may vote for additional public 
education. Thus, the community's welfare enters the utility functions 
of some ethnic groups more than others. This is an interesting study, 
which has had a large impact on the Political Science discipline. 
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School Boards 

The final group to be analjzed is the school board. The assumption 

of this model is that the members of the school board behave in the manner 

that is most likely to get them reelected. This assumption seems reasonable 

for two reasons. First, if school board members view themselves as 

representatives of the people, then they may consider that the greater the 

level of approval they receive at the polls, the better they are doing in 

representing their constituents. A more convincing reason is that the 

school board member who does not behave in the manner most likely to get 

himself reelected can be beaten in an election by an individual who does 

behave in that manner. Thus, members who do not behave in the manner most 

likely to get themselves reelected will be replaced by members who act to 

maximize their chances of reelection. 

The school board member must consider more than just the level of 

educational expenditures to maximize his chances of reelection. Political 

candidates require support, in the form of both finances and campaigners, 

in order to run for office. In addition, the support of 11 experts 11 in the 

field would increase the chances of reelection, and the experts in the 

field of education are the school teachers and administrators. 

The familiar conclusion that the producers in any market tend to 

have a greater influence on policy makers than do consumers also will be 

used to construct this section of the model. 1 The individuals that have 

the greatest potential benefit from exerting influence on policy are 

1A lucid exposition of this conclusion is found in Downs (1957), 
Chapter 13, and especially Sections C and D. 
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those individuals who earn their incomes there. They are the ones who 

can best afford the expense of educating themselves on the issues and in 

making themselves heard. It follows that the preferences of school 

administrators will be more influential in shaping the decisions of 

the school board than the preferences of the voters. Furthermore, it is 

likely that the most effective campaign supporters for a candidate for 

the school board would be the educators, since they represent a 

concentrated and knowledgeable group, and the one that is most likely to 

actively support or oppose a candidate for the school board. The 

conclusion follows that school boards will be more sensitive to the 

preferences of the school administration than the preferences of the 

voters. 

School administrators are typically attempting to increase the 

size of their budgets. Whether this is because they sincerely believe 

that we need more of their worthwhile output, or because they are 

behaving in the manner of the frequently assumed budget-maximizing bureau-

cracy is not at issue. The fact is, as Barlow (1970, p. 1030) notes, 
11 School boards are typically under strong pressure from administrators 

and faculty to spend more. 11 The result is that administrators will tend 

to propose a level of output that exceeds that level demanded by the median 

voter. 

The degree to which school boards will be influenced by school 

administrators is open to question. The model of political influence 

just described illustrates the mechanism by which the influence will take 

place, but there may be offsetting factors that cause the level of 

expenditures proposed by school boards to more closely conform to that 
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level most preferred by the median voter. The first factor, mentioned 

earlier, is the board member's desire to be reelected. A related factor 

is the possibility of intergovernmental competition. The taxpayer who 

believes that another school district provides a more desirable output 

for the amount of taxes he must pay has the option of moving to that 

district. 1 This mechanism of adjustment would be more applicable to 

an individual just moving into an area. One of the factors influencing 

his choice of residence will be the differences in educational services 

offered in each locality. 

A more important aspect of intergovernmental competition might be 

the fact that each school board has another school board nearby which 

voters can use for comparison. If one school district spends significantly 

more on education than an adjacent district with little perceivable 

difference in quality, members of the first district would be inclined 

to replace their board at the next election. A board appearing to do 

well in comparison to nearby boards would be more likely to be reelected. 

Therefore, a school board has a good reason for comparing favorably with 

nearby school boards, and this mechanism of intergovernmental competition 

might be effective in maintaining a school budget close to the median 

voter's most desired budget level. Political competition could have the 

effect of maintaining school budgets near Bowen equilibrium. 

Assuming that this political competition is not effective, some 

states could still have educational expenditures approximating Bowen 

1Tiebout (1956) describes a model of this type. Some criticisms 
of that model are found in Buchanan and Goetz (1972). 
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equilibrium. In those states that hold millage issue elections, there 

is an additional constraint on the· level of output that can be legislated. 

That level must be approved by a majority of the voters. The earlier 

model of marginal adjustment elections postulated that the level that 

will finally be approved will be that level that is most preferred by 

the median voter. Thus, if political competition is not effective, and 

assuming that millage issue elections have some ability to adjust in 

the manner described by the marginal adjustment model in the previous 

chapter, one would expect to see larger educational expenditures in those 

states that do not have millage issue elections than in those states 

that do. The states that do not have the elections will have larger 

expenditures due to the influence of school administrators over the 

decisions made by school boards, resulting in expenditures that more 

nearly satisfy the demands of the administrators. States that hold 

millage issue elections would tend to be closer to Bowen equilibrium 

if millage issue elections are able to adjust the level of educational 

expenditures toward that level most preferred by the median voter. 

The model developed thus far has been assuming that the taxes 

that finance public schooling are specifically earmarked for that purpose. 

Property owners are taxed a certain number of mills, which go directly 

to the finance of local education. In some states, the taxes that finance 

public schools are not specifically earmarked. Rather, all of the taxes 

collected by the local government are placed in a general fund, and the 

budget for public education comes out of this fund. There are two possible 

arguments which suggest that the education budget would be larger under 

this system than under a system of earmarked taxes. 
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First, under a general fund financing arrangement, the tax price 

that is paid for local education is less readily identifiable by the 

taxpayer. The taxpayer would like to know his tax price for education, 

but this information is a costly good. Since it is more costly when 

taxes are not earmarked than when they are, the rational man should have 

more imperfect information about his tax price when taxes are not earmarked. 

This section will hypothesize that information about tax prices is not 

only more imperfect, but also biased downward. The average individual 

suffers from fiscal illusion, believing that his tax price is lower than 

it actually is. 

The hypothesis stems from the model of group interaction just 

developed. Voters will be less well informed about their tax prices 

when taxes are not earmarked, thus will exert less influence on the 

behavior of school boards. This means that school administrators will 

be more influential in shaping the school board's decision on the 

optimal level of education. When taxes are not earmarked, therefore, 

the school board will propose a larger amount of education than under 

earmarking. Voters, who are less well informed, will perceive less of 

this difference than under the assumption of perfect information. The 

result will be fiscal illusion, with voters not finding it worthwhile to 

invest in the information that would tell them that they would more 

prefer a smaller tax with less of the public output. This argument 

holds, not only for public schools, but for all areas of the public 

sector. One would expect, therefore, to find the total government 
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budget to be smaller when all taxes are earmarked than when they are 

not. 1 

The second argument would apply even if individuals had perfect 

information about the taxes that they pay. Buchanan demonstrates that 

under perfect information, the government could expand the median voter's 

most preferred level of expenditures by increasing the share of the 

government budget commanded by those public goods which have the more 

elastic demands. 2 If the demand for education were more elastic than 

most other locally produced output, the median voter's most preferred 

budget size would rise if education's proportion of the budget increased. 

Therefore, under the assumption that the demand for education is relatively 
1 . 3 e ast1c, government officials interested in expanding the total size of 

a general fund budget would have the incentive to expand education's share 

of the budget. Educational expenditures would exceed the median voter's 

most preferred level, both because of a larger absolute size of the 

budget, and because of the greater proportion of the budget being spent 

on education. 

1Gordon Tullock makes a similar argument in Toward a Mathematics 
of Politics (Ann Arbor: The University of Michigan Press, 1967), when 
he notes that rational men can allow themselves to be taxed for something 
that is not in their best interest, if the cost of discovering that the 
program is not in their best interest exceeds the benefit that would 
result in the removing of the tax. See especially Chapter 7, "Political 
Ignorance". Wagner (1975) shows impressive results in an empirical test 
for fiscal illusion. 

2Public Finance and Democratic Process (Chapel Hill: University 
of North Carolina Press, 1967) and "The Economics of Earmarked Taxes, 11 

Journal of Political Economy, LXXI (October 1963), pp. 457-469. 
3see Borcherding and Deacon (1972) for empirical estimates 

demonstrating that the demand for local education is more elastic than 
most other locally produced public output. 
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Two arguments support the hypothesis that states which finance 

education from a general fund will· have larger expenditures on education 

than those which earmark school taxes. First, government officials 

attempting to maximize the general fund budget have an incentive to 

increase the proportion of educational expenditures in order to expand 

the overall budget; and second, the potential for fiscal illusion in the 

absence of earmarked taxes is greater than when taxes are earmarked. 

These conclusions were derived from a model incorporating the 

cost of information on the level of taxation for public education. 

Assuming that political competition is not powerful enough to provide 

the Bowen equilibrium level of educational expenditures, states can be 

placed in four expenditure categories, depending on the institutional 

structure of the system of public school finance: states that hold marginal 

adjustment millage issue elections, states that hold non-marginal adjustment 

millage issue elections, states that earmark school taxes but have no 

millage issue elections, and states that finance education through a general 

fund. The above categories of states are listed in order of the predicted 

level of educational expenditures, from lowest to highest. 

Summary 

This chapter has divided the institutional structure of public 

school finance into three separate categories: states that hold millage 

issue elections, states that have earmarked school taxes but do not hold 

millage issue elections, and states that finance education from a general 

fund. A model of political influence was developed to demonstrate that 

school expenditures could exceed the level most preferred by the median 
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voter. In states that hold millage issue elections, however, these 

elections may have the effect of reducing educational expenditures to a 

level closer to the level most preferred by the median voter. The 

marginal adjustment model described in the previous chapter demonstrated 

that, if certain assumptions are satisfied, millage issue elections can 

result in a marginal adjustment to Bowen equilibrium. To the extent that 

this model is operative, states that hold millage issue elections can 

be expected to have lower educational expenditures than they would have 

in the absence of these elections. This conclusion is dependent upon 

the assumption that political competition among candidates does not 

constrain a school board to provide the Bowen equilibrium level of output. 

The next chapter will describe the institutional structure of 

public school finance in the United States, and will demonstrate a 

great variety in the laws governing the holding of millage issue elections. 

Elections do not fall into one of the two distinct categories described 

in the previous chapter, but instead fall among a continuum between the 

two models. Some states have provisions similar to the assumptions 

of the marginal adjustment model, while others appear to closely resemble 

the two-point offer model. On the basis of these differences, the millage 

issue election states could be further subdivided into marginal adjustment 

and two-point offer states. 

This chapter also forwarded the hypothesis that, all other things 

held equal, general fund financing states should have higher educational 

expenditures than states which earmark school taxes. Two reasons were 

given. First, the potential for fiscal illusion is greater in general 

fund financing states; and second, under the assumption that the demand 
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for education is more elastic than most other locally provided public 

output, the government could expand the median voter's most preferred 

budget size by increasing education's percentage of the budget. 

The hypothesis that educational expenditures will vary depending 

on the institutional structure of the school finance system is dependent 

upon the assumption that political competition does not have the effect 

of constraining the school board members to produce that level of education 

most preferred by the median voter. If political competition does have 

this effect, as Bowen (1943) and Downs (1957) suggest, then differing 

methods of public school finance should not have an effect on the level 

of expenditures. In this case, the mechanism used in selecting the school 

board would be sufficient to insure Bowen equilibrium. 

A further exploration of this question is undertaken in Chapter V. 

First, Chapter IV discusses the institutional arrangements that actually 

exist within the states, using the theoretical model of this chapter as 

a framework for analysis. The discussion of institutions in Chapter IV 

can then be used to shed some additional light on the nature of equilibrium 

in the production of public education. 



CHAPTER IV 

THE INSTITUTIONAL STRUCTURE OF PUBLIC SCHOOL FINANCE 

The legal responsibility for providing public education in the 

United States rests with the individual states, so the institutional 

structure within which public education is financed is determined at the 

state level. These institutional structures vary considerably from state 

to state, although they have some common aspects. The most important 

common aspect for the purposes of this discussion is that the authority 

for producing education is delegated to local school districts. The 

institutional structure within which education is financed and produced 

is determined by the state laws, but the actual production occurs at the 

local level. The model of the previous chapter has divided the types of 

institutional structures within which education is financed into three 

broad categories: those states which hold millage issue elections, 1 

those states which have earmarked property taxes for financing education 

but do not hold millage issue elections, and those states which use 

revenues from a general fund to finance education. This chapter will 

analyze the institutional structure of each state within the theoretical 

framework developed in the previous chapters. For the purposes of this 

analysis, the states will be grouped according to the three general 

categories listed above. 

1This category was subdivided into marginal adjustment states and 
non-marginal adjustment states. 

69 
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General Fund Financing States 

The preceding chapter suggested that those states which finance 

their public education from a general fund can be expected to have a 

relatively high level of educational expenditures, both because taxpayers 

are not allowed to vote on the level of taxation that will be used for 

education, and because this type of financing provides relatively little 

information to the taxpayer concerning the level of taxes that he is 

actually paying for education. This lack of information presented directly 

to the taxpayer, coupled with the proposition that voters have little 

incentive to become informed under any circumstances, suggests that the 

level of expenditures on education in those states will not be 

significantly affected by whether school board members are elected or 

appointed. Also, since the education budget is determined through an 

interaction between the school board and the sponsoring governmental unit, 

voters may be justifiably uncertain whether budgetary levels are primarily 

determined by the school board, the sponsoring government, or a combination 

of both. Nevertheless, some of those states elect their boards, while 

others have appointed boards. 

Table I lists the general fund financing states, and gives data 

on the selection of school boards and the number of districts in each 

state. The Census of Governments1 considers an independent unit of 

government to be one which has the independent power to raise revenues. 

lunited States Bureau of the Census, 1967 Census of Governments, 
Vol. 1 (Washington: United States Government Printing Office, 1968). 
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TABLE I 

GENERAL FUND FINANCING STATES1 

Number Number of 
State Selection of of Independent Comments 

School Boards Districts Districts 

Alaska Elected 26 0 Schools are financially 
dependent on boroughs. 

Connecticut Elected 178 0 Nine regional districts 
get their money from 
participating localities. 

District of Appointed l 0 
Columbia 

Hawaii No Board 0 0 Educational programs are 
administered entirely 
by the state government. 

Maine Elected 65 0 

Maryland Appointed 23 0 School systems are 
county-wide. 

Massachusetts Elected in 405 44 In the 44 regional 
Cities and districts, school 
Towns boards are appointed 

by the sponsoring 
governments. 

Rhode Island Elected 40 3 Cities and towns are 
the financial sponsors 
of 37 districts. Three 
regional districts have 
the ability to raise 
revenues. 
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Table I, continued 

Number Number of 
State Selection of of Independent Comments 

School Boards Districts Districts 

Tennessee Appointed 151 14 In the 14 independent 
districts, school 
boards are elected. 

Virginia Appointed 131 0 

l Sources: U. S. Bureau of the Census, 1967 Census of Governments, 
Vol. l (Washington, U.S. Government Printing Office, 1968)-, and U.S. 
Department of Health, Education, and Welfare, Public School Finance 
Programs 1971-72 (Washington: U. S. Government Printing Office, 1972). 
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Therefore, the districts listed in column three of Table I are not 

considered by that definition to be independent school districts, but a 

part of some other local governmental unit. The independent districts 

in column four are able to raise revenues through taxation, and so do not 

raise revenue through general fund financing. Since the proportion of 

independent districts is small, those states finance their education 

predominantly through receiving revenues from a general fund. The comments 

in Table I provide some additional information about educational financing 

in those states. 

Earmarked School Tax States Without Millage Issue Referenda 

The hypothesis of the previous chapter suggested that educational 

expenditures would be lower in states that financed schools through an 

earmarked tax than in those states which financed education from a 

general fund. Voters, it was argued, would be more informed about the 

taxes they are paying for education due to the earmarked tax; therefore, 

school board members would have to be more responsive to the desires of 

the median voter in order to be reelected to the board. 

The theoretical analysis assumed that all expenditures on 

education emanated from an earmarked property tax. Table II demonstrates 

that a large percentage of educational expenditures arises from other 

sources. This fact should not affect the theoretical conclusions 

developed in the earlier chapters, however; since the local property tax 

can be viewed as the marginal tax dollar, allowing local school boards 

and voters to adjust to the type of equilibrium implied in the institutional 

structure of the school finance process. Most of the non-local revenue 
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TABLE II 

EARMARKED SCHOOL TAX STATES WITHOUT MILLAGE REFERENDA1 

State 

Alabama 

Arizona 

Colorado 

Indiana 

Iowa 

Kansas 

Kentucky 

Montana 

Nevada 

Selection of 
School 
Boards 

Elected 

Elected 

Elected 

Elected 

Elected 

Elected 

Elected 

Elected 

Elected 

New Hampshire Elected 

New Mexico Elected 

North Carolina Elected and 
Appointed 

*Percent of total expenditures 

% Non-Federal 
Expenditures 
Raised by 
Earmarked 

Property Tax 

17* 

27 

66* 

Comments 

60 Township trustees serve as board 

86** Local tax is on tangible property 

70 

39** 15 mill upper limit on property 
tax 

69 

30 

90 

14 

20 

Upper limit on school budget 

15 mill upper limit on property 
tax 

100 county boards appointed, 
69 city boards elected 

**Some non-property local taxes included 
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Table II, continued 

% Non-Federal 
Selection of Expenditures 

State School Raised by Comments 
Boards Earmarked 

Property Tax 

North Dakota Elected 69** Upper limit on tax rates 

Ohio Elected 58 20 mill lower limit on tax rates 

Pennsylvania Elected 38* Pittsburgh and Philadelphia 
boards appointed; upper limit 
on tax rates 

South Carolina Appointed 29* 

South Dakota Elected 97 Upper limit on tax rates 

Texas Elected 53 

Wisconsin Elected 63 Upper limit on tax rates 

*Percent of total expenditures 
**Some non-property local taxes included 

1 Sources: U. S. Bureau of the Census, 1967 Census of Governments, 
Vol. 1 (Washington, U. S. Government Printing Office, 1968)-, and U. S. 
Department of Health, Education, and Welfare, Public School Finance 
Programs 1971-72 (Washington:· U.S. Government Printing Office, 1972). 
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is made in the form of lump-sum grants, meaning that the adjustment process 

occurs at the local level. The standard assumption of economic rationality 

implies that individuals will weigh marginal benefits against marginal 

costs, so that the methods of raising inframarginal tax dollars should 

not affect the nature of the final equilibrium. 1 

The remainder of this section will discuss aspects of the individual 

state laws which could affect the level of expenditures of the states in 

this group. Indiana is unusual because the elected township trustees also 

serve as the school board. The theory of this dissertation suggests that 

expenditures on education might be lower in Indiana as a result. Since 

school board members run on a platform that includes items other than 

education, the board should be less influenced by the special interests 

of school administrators. Therefore, they should more closely represent 

the desires of the median voter. 

Three of the nineteen states in this group have provisions for 

school boards to be appointed rather than elected. In North Carolina, 

100 county school boards are appointed, while 69 city school boards are 

elected. In South Carolina, all school boards are appointed by the 

governor. In Pennsylvania, only the Pittsburgh and Philadelphia school 

·boards are appointed. Expenditures on education should be higher in states 

that have appointed boards than in those that elect their school boards. 

The adjustment process in those states relies on the school boards being 

1rf inframarginal tax dollars are raised at the state level and 
given to the districts, some income redistribution could occur. Resulting 
income effects might affect the marginal valuation of education, but 
those effects are probably small enough to be neglected. 
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responsive to the desires of the median voter, in addition to responding 

to the desires of the school administrators. When voters do not directly 

elect school board members, the voters lose some of their ability to 

select a candidate that best represents the demands of the median voter. 

Because voters lose influence in the selection of school board members, 

the desires of the administrators should be a more powerful determinant 

of expenditures, so expenditures should be higher. 

Seven states in this group have some type of upper limit on local 

educational expenditures. In Kentucky and Nevada, the property tax for 

the educational operating budget is limited to fifteen mills. In 

Pennsylvania, South Dakota, and Wisconsin, the upper limit varies depend-

ing upon the type of local district. Montana has no upper limit on 

tax rates, but the state law requires that no district's budget may exceed 

125 percent of the state's required foundation program. 

has a twenty mill lower limit on the local property tax. 

One state, Ohio, 

To the extent 

that these limits are effective, they have the obvious effect of 

constraining the size of the budget. Since the theory predicts that 

these states would have expenditure levels in excess of the Bowen 

equilibrium level, the upper limits may move some states closer to Bowen 

equilibrium. 

Millage Issue Election States 

The remaining twenty-two states have some provision for holding 

millage issue elections. The theory of Chapter II made the distinction 

between states which have election laws allowing a marginal adjustment 

to occur and states with laws that imply a two-point offer. Table III 
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TABLE III 

MILLAGE ISSUE ELECTION STATES 

% Non-Federal 
Perpetual Expenditures 

Comments and Sources1 State Type of or Raised by 
Adjustment Renewed Earmarked 

Property Taxes 

Arkansas Two-point Perpetual 48 This arrangement is the 
result of an amendment 
to article 14, chapter 
3 of the state 
constitution. 

California Marginal Renewed 59 Some taxes may be levied 
without voter approval, 
but almost all districts 
exceed that level. 
Barkume (1974), chap. 5, 
and HEW (p. 43). 

Delaware Two-point Perpetual 16 Referenda may not be 
held more than once 
every six months (14-1903), 
but levies do not expire 
( 14-1914). 

Florida Bowen Renewed Referenda may not be held 
more than once every 
twelve months (15-236.32). 

Georgia Marginal Perpetual 36 School boards are 
appointed (32.902), 
(32. 1102). 

Idaho Marginal Renewed 46 (33.802), (33. 401) 

Illinois Marginal Perpetual 50 There is a schedule of 
maximum levies allowed 
with and without a 
referendum. HEW (p. 105) 
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Table III, continued 

% Non-Federal 
Perpetual Expenditures 

State Type of or Raised by Comments and Sources 
Adjustment Renewed Earmarked 

Property Taxes 

Louisiana Marginal Perpetual 29 (17:1371) and State 
Constitution (10;3) 

Michigan Two-point Renewed 58 Referenda may not be 
held more than once 
every six months 
(350.511), (340.643a), 
HEW ( p. 162) . 

Minnesota Marginal Perpetual 30 Maximum tax is determined 
through a formula, but 
additional funds may be 
raised with voter 
approval. HEW (p. 172). 

Mississippi Two-point Perpetual 38 Up to 25 mills may be 
levied without a vote 
(37-57-35), and an 
additional 3 mills if 
approved by the voters. 
(37-57-51) 

Missouri Marginal Renewed 66 4-year time limit on 
levies in excess of 4 
mills (11-164.021). 

Nebraska Marginal Perpetual 80 12 mill limit in certain 
districts unless a 
larger levy is approved 
by a 55% majority. 
(79.432), (79.102) 
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Table III, continued 

% Non-Federal 
Perpetual Expenditures 

State Type of or Raised by Comments and Sources 
Adjustment Renewed Earmarked 

Property Taxes 

New Jersey Renewed 70 A maximum of two 
referenda may be held 
to determine tax rates. 
If both fail, the county 
board of taxation sets 
the rate (18A:l3-17), 
( lBA: 13-19) 

New York Marginal Perpetual 56 There is a maximum rate 
which cannot be exceeded 
without a referendum 
(54-2701). A 60% 
majority is required to 
approve. (54-2703), 
(54-2706) 

Oklahoma Marginal Perpetual 48 20 mills may be levied 
without a vote, and an 
additional 20 with 
voter approval (70-2-101), 
HEW ( p. 268) 

Oregon Margi na 1 Renewed 73 (30-328.550) and 
Saalfeld (1972) 

Utah Marginal Perpetual 44 12 mills may be levied 
without a vote, and 
additional mills must 
be voted. (53-7-19), 
(53-7-24) 

Vermont Marginal Renewed 64 A vote is required only 
at the annual local 
district meeting. 
(16-428) 
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Table III, continued 

% Non-Federal 
Perpetual Expenditures 

State Type of or Raised by Comments and Sources 
Adjustment Renewed Earmarked 

Property Taxes 

Washington Marginal Renewed 37 A 60% majority is 
required, and levies 
over 7 mills must be 
approved every year. 
(84.52.052), HEW 
(p. 355) 

West Virginia Marginal Perpetual 40 (18-9-1) 

Wyoming Marginal Perpetual 54 There is a schedule of 
mandatory mi 11 s, 
maximum mills that can 
be levied without a 
referendum, and 
maximum mills that can 
be levied with a 
referendum. HEW ( p. 377) 

1Numbers in parentheses refer to the relevant sections of the 
state codes. HEW refers to the Department of Health, Education, and 
Welfare, Public School Finance Programs, 1971-72 (Washington: U. S. 
Government Printing Office, 1972). 



82 

summarizes the institutional structure of those states, and shows that 

only four of the states have laws·implying two-point offers. In that 

table, the distinction is also made between states in which a new tax 

rate, once approved, remains until repealed, and those states in which 

a tax must be approved for a specific number of years before it expires. 

Table III calls those tax rates which never expire 11 perpetual 11 , while 

labeling rates which have a time limit 11 renewed 11 • 

The distinction between perpetual and renewed tax rates should 

make little difference in the marginal adjustment states. Since 

property tax rates have been rising in recent years to finance larger 

school budgets, 1 tax rates would rarely be adjusted downward. 2 As tax 

rates rise, the theory from Chapter II predicts will maintain tax rates 

at close to the Bowen equilibrium level. The column at the right of 

Table III provides a brief description of the individual differences among 

the states. 3 The remainder of this chapter will provide a more detailed 

discussion of some of the state laws. 

In California a school tax levy of eight or nine mills, depending 

on the type of district, may be made without holding a referendum. Almost 

1saalfeld (1972) notes that in the 1959-60 school year, elementary 
and secondary school expenditures were 3.2 percent of GNP; in 1968-69 
they were 4.0 percent. 

2There are provisions to hold an election to lower the tax rates 
in the perpetual tax states when a petition signed by the voters is 
presented. Specific provisions for such petitions vary from state to 
state. 

3That column also includes the sources of the information about 
the states, in order to avoid excessive footnotes in the text. 
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all districts exceed that level of taxation, and therefore must hold 

millage issue elections. 

Georgia is the only state in this group that does not have an 

elected school board. The grand jury of each county appoints the board 

members. No school taxes may be levied in Georgia without a vote; but 

once approved, the tax rates never expire. 

In Idaho, up to twenty-seven mills may be levied without voter 

approval, but additional mills require a referendum. A minimum of 

twenty-five mills is required to participate in the state foundation 

educational program, which is the source of most state funds. This 

means that, for practical purposes, to have an educational program above 

the state foundation program means that millage issue elections must be 

held. 

In Illinois, the schedule shown in Table IV indicates the millage 

rates that may be levied both with and without a referendum. This schedule 

TABLE IV 

ALLOWABLE MILLAGE RATES FOR SCHOOL 
OPERATION IN ILLINOIS 

Grades in 
District 

K-8 
9-12 
K-12 

Mills Allowed 
W/0 Referendum 

9.2 
9.2 

16.0 

Mills Allowed 
With Referendum 

30.0 
30.0 
40.0 

Source: HEW, Public School Finance Programs, 1911-72, p. 105 
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applies only to levies for school operation; there are twelve other budget 

categories with similar schedules: 

Louisiana employs a system related to that of Illinois. School 

district boundaries coincide with parish boundaries, and parishes may 

levy up to 5.25 mills for education without voter approval. In addition, 

up to seven mills for maintenance, seven mills for operation, and five mills 

for construction of schools may be levied if approved in a referendum. 

Thus, a total of twenty-four mills may be levied for current expenditures, 

and additional mills may be levied for debt retirement. 

The Missouri state law allows a tax rate of four mills to be 

enacted without a referendum, but the tax rate may be increased if 

approved by a majority. Higher rates may remain in effect for a maximum 

of four years before they must be approved again by the voters. 

Nebraska is included in this group of states because it has some 

provision for holding millage issue elections; however, only certain types 

of districts must hold referenda. In districts that have only an 

elementary school, and in districts that have both elementary and secondary 

schools but have a population of less than 1000, there is a twelve mill 

limit on the tax for school operations. Higher tax rates may be voted by 

a 55 percent majority. In addition, the Lincoln district also requires 

a 55 percent majority to approve school tax rates. 

New Jersey has an unusual system that does not fit into the 

classification system used in this chapter. Voters in regional districts1 

lThere are 522 regional districts and 57 town districts in New 
Jersey. No millage referenda are held in towns. 
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are presented with a millage referendum each year which contains the 

school board's recommended tax rate. If a majority of the voters do not 

approve, then a second election is held, in which the school board may 

present a new proposal. If this referendum fails, then the school board 

presents a statement of needs to the county board of taxation, and the 

board of taxation determines the tax rate. Thus, millage issue elections 

are held, but the actual millage rate is not necessarily one that has 

been approved by the voters. 

The New York state code contains four pages describing the 

maximum allowable tax rate that can be levied without a vote of the 

people. This rate may be increased by as much as 2.5 mills per year if 

approved by a sixty percent majority, until the maximum allowable rate 

of twenty mills is reached. The law also provides that at least a year 

must elapse between tax increases. 

In Oklahoma, up to twenty mills may be levied without a referendum, 

and an additional twenty mills may be levied if approved by a majority of 

the voters. Another ten mills may be allocated from the county to the 

school district, at the discretion of the county. 

Each school district in Oregon has a constitutionally determined 

tax base, and the district may levy the amount of this tax base without 

holding a referendum. The tax base may be increased by a maximum of six 

percent each year, and levies above this base must be approved by a vote 

of the people. Levies in excess of the tax base can be enacted for a 

maximum of two years. Most districts in Oregon exceed their tax bases, 

and must hold millage referenda. 
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Vermont is included in this group of states because there is some 

provision for voter approval of tax rates, although millage issue elections 

are not held. Approval of a majority of the voters who attend the annual 

local school district meeting is required before the rates become effective. 

The Washington state law allows up to seven mills to be levied 

without voter approval. Additional levies require the approval of a 

sixty percent majority at an election with a turnout of at least forty 

percent of the voters who voted at the last general election. Tax rates 

over the seven mill limit must be approved every year. 

Wyoming has a level of required taxation, a maximum amount that 

may be levied without a referendum, and a maximum amount that may be 

levied with the approval of the voters. These amounts, which vary 

depending upon the type of district, are shown in Table V. 

Source: 

Type of 
District 

K-12 
1-8 
9-12 

TABLE V 

ALLOWABLE MILLAGE RATES FOR SCHOOL 
OPERATION IN ~JYOMING 

Mandatory Maximum Mi l1 s 
Mills Without Vote 

12 22 
8 12 
4 8 

HEW, Pub 1 i c School Finance Programs, 1971-72, 

Maximum Mi 11 s 
With Vote 

28 
18 
10 

p. 377 

Two states are in the category of having perpetual tax levies 

and two-point offers. Arkansas recently made the provision that the 

proposed school tax levy must be approved in an annual election. If the 
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proposed levy is not approved, then the previous year's levy remains. 1 

This means that the two-point offer can be made only with respect to 

proposed mills above the existing tax rate, rather than with respect to the 

entire budget. A similar system is in effect in Delaware. Tax rates, 

once approved, never expire, but elections for tax increases can be held 

only once in every six months. Thus, in both states, the law provides that 

the school board cannot immediately formulate a new tax proposal to be 

voted on if the current referendum fails. Because of that provision, voters 

are placed in the situation of being presented with a two-point offer. 

They can either accept the entire proposed tax increase, or reject the 

entire increase, but marginal adjustment is not possible. 

Because the tax rates in these states never expire, the two-point 

offer is made only with respect to the proposed increase in the tax rate. 

Voters are assured of retaining last year's tax rate if they vote down 

the increase. For this reason, the two-point offer is not a very powerful 

tool for school boards to use to increase the budget in perpetual tax 

states. 

Mississippi is also listed as a two-point offer state with 

perpetual tax levies, but the size of the levy that can be voted is so 

small that the millage referendum is of little practical importance. 

1The state code provided for up to 18 mills to be levied for 
operations and building, with operating mills requiring voter approval 
every year. (80.602). Under this law, elections could be held at any 
time, meaning that Arkansas was in the 11 marginal-renewed 11 category. A 
constitutional amendment to article 14, chapter 3 rendered this law 
obsolete and instituted the new system. 
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School districts may levy up to twenty-five mills without holding a 

referendum, and may levy an additional three mills if approved by the 

voters. About thirty-eight percent of educational funds in Mississippi 

are raised through the property tax, so that if a district were levying 

the maximum twenty-eight mills and thus needed voter approval for the 

rate, only about 4.28 percent of the total educational budget would have 

to be voted on. Thus, although Mississippi has a provision for a millag~ 

issue election, the provision is of little significance. 

Two remaining states, Florida and Michigan, have millage issue 

election laws interesting enough that they will be discussed in separate 

sections. 

Public School Finance in Florida 

Florida has an unusual method of holding millage issue elections 

that automatically selects the Bowen equilibrium level of expenditures. 

Referenda may not be held more frequently than once in every twelve months, 

and voters are presented with the following instructions at the ballot 

box: 1 

rnSTRUCTIONS TO VOTERS: Indicate by marking an 11 X11 in the space 
after line one whether you favor the proposed millage levy which 
is necessary for the proposed term. If you favor a different levy, 
write the levy you favor after line two: 

l. Estimated millage levy required for regular term (10 mills) 

2. Other mi 11 age 1 evy __ 

1In this sample ballot, 10 mills was chosen as the school board's 
proposed rate. This ballot appears in title 15-236.32 of the state code. 
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The tax levy receiving the majority of all votes cast then becomes the 

new tax rate. In the event that no one levy receives a majority, that 

levy which, together with the votes cast for higher levies, receives a 

majority of the votes then becomes the new tax rate. This method 

automatically selects the tax rate most preferred by the median voter. 

If any one rate receives a majority of the votes, then the median 

voter must have voted for that rate. Less than half of the votes must 

have been cast on either side of the majority rate, since the majority 

rate was favored by more than half of the voters. If no single rate 

receives a majority, then that rate is selected for which half the 

votes were cast for that rate and all higher rates. This is the same 

as selecting the rate for which half the votes were cast for that rate 

and all lower rates, since the next higher rate and all rates above did 

not receive a majority of the votes. Therefore, the rate chosen is that 

rate most preferred by the median voter. 

The Florida system has several advantages over the marginal 

adjustment systems that arrive at Bowen equilibrium. The most obvious 

advantage is that only one election is required to select the Bowen 

equilibrium rate of taxation. Also, in the marginal adjustment system 

described by Bowen, the margins could be wide enough to miss Bowen 

equilibrium by some amount. The Florida system guarantees exact Bowen 

equilibrium. Further, since only one election may be held each year, 

tactics such as threatening to eliminate high school sports or some 

other highly visible or desirable programs if a higher rate is not 

approved in the next election cannot be used. If the school board's 

proposal is rejected, the new millage rate is automatically determined 
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for the next year, so there is no possibility of the school board coaxing 

additional revenues out of the voters. 

From the individual voter's standpoint, his choice is much the 

same as it would be in a millage issue election in a marginal adjustment 

state. Since the school board's proposal appears on the ballot, the 

ignorant voter may select that level as the amount determined correct by 

the 11 experts," and the voter who knows 1 ittl e more than that the current 

expenditures are larger (or smaller) than he would prefer has a benchmark 

upon which to base his vote. Undoubtedly, the fact that the school board's 

proposal appears on the ballot affects the preferred millage rate of many 

of the voters, but this is not necessarily a drawback. As was just 

illustrated, it provides uninformed voters with a benchmark, while 

allowing more informed voters the opportunity to select the exact rate that 

they feel is appropriate. 

A very important feature of this voting system is that it provides 

each voter with the incentive to reveal his true preferences. It is a 

simple matter to instruct the voter to mark his most preferred tax rate, 

as the Florida ballot does. To design a system where it is in each 

individual's self-interest to reveal his true preference is a more 

intricate undertaking. In the Florida system, it is obviously in the 

median voter's self-interest to mark his true preference, since his 

preference will be selected as the actual rate. If a voter's preference 

is above the median, his incentive is only to choose some rate above the 

median, in order to make the median as close to his preference as possible. 

His actual preference is as good as any other vote. Similarly, if the 

voter's preference is below the median, his incentive is to choose some 
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rate below the median. Again, his actual preference is as good as any 

other vote. Thus, the voter can riever cast a vote that will further his 

interest more than voting his true preference; and because there is some 

uncertainty before the votes are tabulated with respect to where the median 

lies, the voter could cast a vote against his self-interest by marking a 

tax rate other than his true preference. Therefore, it is in the best 

interest of every voter to mark his true preference on the ballot. 

Contrast the Florida system, where the median vote is selected, 

with a hypothetical system in which the mean vote is selected. With this 

system, a voter whose preference was above the mean would have an 

incentive to overstate his preference, in order to raise the average. 

Similarly, a voter who preferred less than the mean would have an 

incentive to understate his preference and lower the average. The Florida 

system eliminates the possibility of strategic behavior that would further 

the interest of a voter. 

In summary, the Florida system is an elegant means for selecting 

the Bowen equilibrium millage rate. The system is simple, and the 

individual voter is faced with a choice very similar to the voter in any 

other millage issue election. The incentive structure insures that it 

is in each voter's best interest to reveal his true preference. By holding 

only one referendum, the Florida system guarantees the selection of the 

exact Bowen equilibrium tax rate. 

Public School Finance in Michigan 

Michigan also has a unique system for holding millage issue 

elections. Michigan is the only state in which referenda constitute 
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two-point offers and millage levies must be renewed. A Michigan 

school board cannot hold a millag~ issue election '' ... more often than 

once in six months, unless the board is presented with a petition 

requesting the board to call another election and signed by qualified 

school electors of the district to the number not less than 50% of 

the registered general electors residing in the district ... 11 1 Because 

elections cannot be held more often than once in every six months in 

Michigan, marginal adjustment is not possible, and the institutional 

structure in Michigan approximates the single election model in Chapter 

II. There is an important difference between Michigan and the other 

states whose millage issue elections are two-point offers, however. 

In Michigan, millage rates must be renewed, meaning that a two-point 

offer can include a wider margin than just the addition to the present 

tax rate. 

This fact is significant because it allows school boards 

considerable lattitude with respect to the type of offer that can be 

made to the voters in a referendum. Voters may be given referenda 

that allow them to select within narrow limits the millage rate that 

they would prefer to levy; or they may be faced with a situation of 

having to increase the tax rate that they feel is already too large in 

lieu of voting for a huge budget reduction. Some examples will illustrate 

this point. 2 

1Michigan School Code of 1955, section 340.511. 
2Data used in this section are taken from Operational Millage 

Issue and Bond Issue Report (SM-4375) of June, 1973, the same Report for 
June, 1972, and from Ranking of Michigan High School Districts .Qy Selected 
Financial Data, 1972-73, all published by the Michigan Department of 
Education. 
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Although the institutional structure of these elections determines 

that they must be two-point offers, elections that are held for amounts 

that are small relative to the entire budget will have results that 

approximate marginal adjustments. The 11 all-or-nothing 11 sale is only 

for a marginal increment. Furthermore, issues for millage renewal and 

issues for additional mills can be brought up as separate referenda, 

thus presenting the voter with a three-point offer, and enhancing his 

opportunity to marginally adjust. For example, the residents of the 

Alma local school district were being taxed 24.30 operational mills1 

in 1972, and were presented with two separate referenda during the 

1972-73 school year: the choice to renew 2.00 existing mills, and the 

choice to add 2.00 new mills. The millage renewal was approved by 

sixty-nine percent of the voters, while the additional mills were favored 

by only 49.5 percent, and were not enacted. According to Theorem l in 

Chapter II, Bowen equilibrium is somewhere between 24.30 mills and 26.30 

mills. Assuming linear demand curves, Bowen equilibrium can be pinpointed 

at 25.30 mills. Referring to Figure 6 in Chapter II, let Ql represent 

22.30 mills, Q2 represent 24.30 mills, Q3 represent 26.30 mills. Since 

the median voter was almost indifferent between Q2 and Q3, area abc is 

1In Michigan, millage rates for financing public schools are 
subdivided into three distinct categories: operation, building 
and site, and debt retirement. This section refers only to operational 
millage rates, thus bypassing the interest rate and time discount 
problems involved in the other two categories. 



94 

approximately equal to area cde. A linear demand curve implies that 

Q* is mid-way between Q2 and Q3. The remainder of this section will 

assume that demand curves are linear. 1 

The Alma school district example shows that it is possible under 

the Michigan institutional structure to approximate marginal adjustment 

in school finance. The Springport local district provides an example 

demonstrating that the Michigan institutions will also allow the school 

board to increase the school budget, even when it is already too large. 

In 1971, the residents of the Springport district were paying 17.65 

mills property tax, and were given the opportunity to vote for an 

additional 2.00 mills. The issue failed. The next year, the electorate 

was presented with the single referendum to renew 10.00 mills and add 

another 2.35 mills, or to vote against both of these. The issue, then, 

was to approve the proposal and pay 20.00 mills, or disapprove and pay 

only 7.65 mills. The issue passed by a scant 52.6 percent. According 

to the assumptions in this section, the Bowen equilibrium rate is 13.82 

mills, and the current level of property taxation is 44.7 percent above 

the Bowen equilibrium rate. The 1971 election demonstrated that the 

residents of the Springport district did not want an increased level of 

property taxation, yet the ''tie-in" sale in 1972 was a successful tactic 

to increase a level of taxation that was already too large. 

1If demand curves have the c~mmonly assumed property that 
d2P/dQ2 > 0 rather than linearity (d P/dQ2 = 0), then the Bowen equili-
brium quantity will be less than with linear curves. The assumption of 
linear curves is the weaker assumption with respect to the arguments 
that follow. 
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The Bad Axe local school district provides an example of a 

district that is able to maintain.the size of its budget, even though 

it is obviously too large. In 1972, the voters were faced with a choice 

of approving a 10.75 millage rate renewal and being taxed 16.75 mills, 

or voting against the renewal and being taxed only 6.00 mills. The 

issue passed by 51.1 percent. The model in this section suggests that 

the Bowen equilibrium millage rate is 11.34 mills, although the voters 

approved a level nearly fifty percent above that rate. 

There were 318 operational millage issue elections in Michigan 

during the 1972-73 school year, and most fall in a continuum between 

the extremes of the Plainwell and Springport-Bad Axe examples. The 

significant point to be noted is that the institutional structure in 

Michigan would allow a local school board to provide close to the Bowen 

equilibrium level of education if it so desired, but also presents the 

opportunity to surpass that level considerably. That opportunity is 

blatantly taken advantage of at times. The next chapter will take a 

closer look at the 1972-73 millage issue elections in Michigan, building 

upon this section and the single-election model section of Chapter II. 

Summary 

The purpose of this chapter is to describe the institutional 

structure of public school finance within the framework of the theory 

provided in Chapters II and III. States have been placed into one of 

three general categories, depending upon the method used for raising 

local revenues. States in which local revenues emanate from a general 

fund are expected to have the largest level of expenditures, states 
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which have earmarked school taxes are expected to have smaller 

expenditures, and states which req~ire voter approval of an earmarked 

tax levy are expected to have the lowest level of expenditures, all 

other things held equal. 

Nine states and the District of Columbia finance education 

from a general fund. The major distinction that was made among these 

states is that some states have elected boards of education, while 

others have appointed boards. This distinction probably has little 

effect on the level of expenditures, however. In three states, about 

ten percent of the districts have the power to independently levy an 

earmarked property tax, meaning that these districts do not fall in the 

general fund category. In those states, the percentage of independent 

districts is small enough that the states can be included in this group. 

Nineteen states have earmarked local school taxes but do not 

hold millage issue referenda. In these states, an elected school board 

is an integral part of the adjustment process between the taxpayers as 

demanders of education and the school board as the supplier. Therefore, 

North and South Carolina, which each has a significant number of appointed 

school boards, can be expected to have higher educational expenditures 

than if the boards in these states were elected. Another noteworthy item 

is that seven of these states have some type of upper limit on the level 

of expenditures that may be undertaken. These upper limits could be more 

of a constraint to expenditure levels in some states than in others, 

meaning that this group of states is less homogeneous for the purposes 

of this study than the general fund financing group. 
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An even wider variety of ins~itutional structures can be found 

in the millage issue election states. Table III distinguishes marginal 

adjustment from two-point offer states, and perpetual from renewed 

millage levy states. Since marginal adjustment states should have 

expenditures approaching the Bowen equilibrium level, the distinction 

between perpetual and renewed mills is not important in those states. 

Only four states are classified as two-point offer states, and in three 

of those states, tax levies do not need to be renewed. The two-point 

offer is less significant in those three states than in Michigan, the 

only two-point offer state where mills must be renewed after a specific 

number of years. 

A number of other individual differences may vary the effect 

of millage issue elections from state to state. Three states require 

the approval of more than a simple majority of the voters before a 

millage rate can be enacted. Nebraska requires a fifty-five percent 

majority, and both vJashington and Nevi York require sixty percent. As 

a result, these states should have lower expenditures than if they 

required the approval of only a simple majority. 1 

In many states, referenda are not required in all districts. 

In Nebraska, for instance, only certain types of districts are required 

to hold referenda. In most states, a certain amount of local taxation 

1For a detailed analysis and empirical test of this proposition, 
see John Robert Cooper, Institutional Factors Affecting the Outcome of 
School Bond Referenda (Unpublished Ph.D. Dissertation, University of 
Virginia, 1967). 
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can be levied without voter approval, and only amounts in excess of 

this limit must be approved by th~ voters. Since the type and magnitude 

of the limits are different in every state, there are as many types of 

institutional structures as there are states. 

In some states, referenda probably have little effect. In 

Mississippi, less than five percent of the total educational budget 

can be voted; and in New Jersey, the county board of taxation can 

approve millage levies if they are rejected by the voters. On the 

other end of the spectrum, Florida has a referendum system that must 

select the Bowen equilibrium millage rate. 

There is a wide variety of public school financial institutions 

in the United States, although the st~tes can be divided into the three 

broad categories mentioned above. This chapter has illustrated that 

there is a significant degree of diversity, even among states falling 

in the same general category. Hopefully, this chapter has highlighted 

the significant differences, particularly with respect to the variables 

that affect the level of educational expenditures. 



CHAPTER V 

TWO EMPIRICAL STUDIES 

This chapter will undertake two separate empirical investigations 

of the hypotheses presented earlier in the dissertation. The first 

study will examine millage issue elections in the state of Michigan 

in an attempt to compare the actual level of educational expenditures 

in Michigan with the Bowen equilibrium level. The second will be a 

cross-sectional analysis of school expenditures in the United States, 

using linear regression techniques to try to isolate the effects of 

different institutional structures on the level of expenditures. 

Conclusions will then be drawn based on an evaluation of the empirical 

results within the framework of the theory presented in earlier chapters. 

Millage Issue Elections.:!..!!. Michigan: 1972-73 

Chapter IV described the institutional structure of millage issue 

elections in Michigan, and illustrated the operation of the Michigan 

system with some examples of elections from the 1972-73 school year. 

That section demonstrated that Michigan holds its millage referenda by 

using a method approximating the single-election model described in 

Chapter II. This section will analyze millage issue elections in 

Michigan during the 1972-73 school year, building upon the foundation 

of the single election model in Chapter II and the Michigan section of. 

Chapter IV. 

99 
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The Michigan section of the previous chapter described only a 

few elections, giving some examples of possible election outcomes under 

the Michigan law. This section will evaluate the typical millage issue 

election, by examining most of the elections held during the 1972-73 

year. There were 318 millage issue elections held during that year, 

and this section will use 257 of those elections as a data base for 

evaluating the operation of the Michigan system. 1 The focus of attention 

will be on the ability of the Michigan system to select the Bowen 

equilibirum level of expenditures. This focus appears to be the most 

relevant with respect to the existing literature, because of the frequent 

assumption that government expenditures approximate Bowen equilibrium. 

The assumption is particularly prevalent with respect to local government 
2 output. 

The general character of the elections can be seen through some 

summary statistics. The mean election brought 39.6 percent of the total 

millage rate up for a vote, with a standard deviation of 23.4 percent. 

The typical election, therefore, was an all-or-nothing offer with respect 

to more than a third of the local property tax rate. When state and 

federal sources are included, the mean election considered 21 .8 percent 

1The data used in this section is taken from Operational Millage 
Issue and Bond Issue Report (SM-4375) for June, 1973, and from Ranking 
of Michigan High School Districts by Selected Financial Data, 1972-72, 
both published by the Michigan Department of Education. The 257 
elections used as data for this section represent all elections for 
which data are included in both of the above publications. Thus, 
elections were omitted from this analysis only due to unavailable data. 

2Examples given in earlier chapters include Bergstrom and Goodman 
(1973), Borcherding and Deacon (1972), Barr and Davis (1966), and Barlow 
(1970). 
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of the operational budget, with a standard deviation of 15.6 percent. 

The typical election considered more than one-fifth of the total 

operational budget, suggesting that marginal adjustment does not occur 

in the typical Michigan school district. The mean election was approved 

by 65.3 percent of the voters, with a standard deviation of 13.4 percent. 

Twenty-six percent of the issues were approved by less than fifty-five 

percent of the voters, and ten percent of the total elections both 

considered more than twenty-five percent of the existing millage rate 

and were approved by less than fifty-five percent of the voters. In 

those cases, the median voter would experience almost no gain in welfare 

from approving the millage rate in the referendum, since he is almost 

indifferent between the two points of the two-point offer. 13.5 percent 

of the issues contained both renewal and additional mills, demonstrating 

the school board's attempt at a tie-in sale between the existing school 

tax rate and an increase in the rate. 

The theory of the single-election model in Chapter II concluded 

that the location of Bowen equilibrium could not be determined in 

elections displaying this type of institutional structure. Therefore, 

some additional assumptions will have to be made in order to draw 

conclusions relating to the ability of this institutional structure to 

approach a Bowen equilibrium solution. Two primary assumptions will be 

employed. The first is that demand curves are linear. This assumption 

was discussed and employed in the previous chapter, in the Michigan 

section. The second assumption is that preferences are normally 

distributed along the quantity dimension of the P-Q plane, and that 

the standard deviation of preferences is approximately the same 
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percentage of the total operational budget in all school districts. 

When these assumptions are incorporated into the single election model 

of Chapter II, the Bowen equilibrium millage rate can be located. 

The first step in this process is the estimation of the standard 

deviation of preferences about the mean. The standard deviation was 

estimated by using those districts which held more than one referendum 

during the year. Twenty-four districts are in this category, and two 

of those districts held three elections during the year. Thus, twenty-

six elections are in the sample from which the standard deviation was 

estimated. Referring to Figure 9, Panel A, let the distance O'A 

represent the millage rate that would exist if the referendum fails, 

and 0 1 8 be the rate if the referendum passes. When the second referendum 

is held, the millage rate in the event of a failure would be either O'A 

or 01 8, depending on whether the first referendum passed or failed. In 

either case, the theory predicts that the higher rate of voter approval 

will be for the referendum that proposes the lower amount of mills in 

the event that the referendum passes. In four of the twenty-six cases, 

that condition was not met. Those four elections were dropped from the 
l sample. 

1In all four cases, the election results were close to each 
other. The results may not have conformed to the predictions of the 
model for a number of reasons. Preferences may have changed between 
elections; or more likely, some other factor affected the composition 
of voter turnout. Different timing of elections, or different interest 
group support or election campaigns, as well as other unrelated issues 
appearing on the same ballot may have affected turnout. Similar factors 
might affect all elections under study, but there is no reason to suspect 
that they bias the results in one direction. When looking at the data as 
a whole, therefore, these effects may be assumed to offset each other. 
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Figure 9. 

The Michigan Referendum Model 
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For the remainder of the districts, the mean and standard 

deviation of preferences was calculated, using the two assumptions 

stated above. First, the two alternatives given the voters were 

calculated. The alternatives correspond to points A and B in Panel 

A of Figure 9. Next, the percentage "yes" votes was calculated, and 

that percentage was used to represent the voter who was indifferent 

betvJeen the two alternatives. Thus, if an issue passed by sixty 

percent, that voter for whom sixty percent of the people had higher 

demands than his and forty percent had 1 ower demands v1as used as the 

voter who was indifferent between options A and B. Assuming that his 

demand curve is linear, and because the benefits of the additional 

expenditure just offset the costs for this individual, his most 

preferred quantity can be calculated as V, the point mid-way between 

A and 8. The percentile and most preferred quantity of one other 

voter was calculated in the same manner, using the second millage issue 

election. The quantity can be represented by V* in Figure 9. 

The points V and V* are two points on the assumed normal 

distribution of preferences. Associated with them are the percentage 

of yes votes in each election. Since preferences are assumed to be 

normally distributed, the number of standard deviations from the mean 

for both V and V* can be read from a table giving areas under a normal 

distribution curve. For example, if the election in which V was cal-

culated passed by a sixty percent majority, then the voter who most 

prefers quantity V is the sixtieth percentile voter. A statistical 

table showing areas under the normal distribution1 indicates that the 

1such as Table D-1, page 620, of Kmenta (1971). 
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sixtieth percentile is about .25 standard deviations below the mean. 

This value is called S, the number .of standard deviations that V is 

from the mean. In cases where more than half of the voters cast yes 

votes, S is the negative of the standard deviation, indicating that V 

is below the mean. S would be positive when less than half of the voters 

cast yes votes. A similar value, S*, is calculated to correspond to V*. 

With these four values, the mean and standard deviation can 

be calculated algebraically. Equation (2) equates the ratios of the 

distance of V from the mean to the distance of V from V*, where M is 

the mean voter's most preferred millage rate. On the left side of 

the equation, the ratio is expressed in mills, and on the right side 

the ratio is expressed in the number of standard deviations from the 

mean. Solving this equation for M yields Equation (3). The standard 

s M = V-(V-V*) (S-S*) 

M-V x =-s 

(2) 

(3) 

(4) 

deviation in mills can then be calculated according to Equation (4), 

where X represents the standard deviation in mills. Panel B of Figure 9 

graphically demonstrates this calculation. ~~hen the number of standard 

deviations of both V and V* from the mean is known, the numerical value 

of M can be computed. 

The model thus far has been concerned only with the local portion 

of the school operating budget, which is the marginal portion represented 
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by points to the right of 0 1 in Figure 9. Individuals evaluate their 

satisfaction with the level of sch~ol expenditures based on the total 

budget, including state and federal funding; so inframarginal units 

00 1 should also be considered in estimating voter preferences. The 

distance OM in Panel B was arbitrarily assigned the value of 100, and 

the average standard deviation in the sample was 23.3. This figure 

was used as the standard deviation in all of those districts which 

held only one millage issue election. 

The calculation of the mean in those districts which held one 

election followed closely the calculation in districts with more than 

one election. Referring to Figure 9, the alternatives of A and B were 

offered, and the voter who preferred V was S standard deviations from 

the mean, where S is calculated as in the sample above. The mean demand 

is then calculated according to Equation (5). Distance 00 1 is added to 

M = v + 00 I - 00 I (5) 
( l + . 233S) 

the millage rate V in the numerator, so that the numerator of the 

fraction represents distance OV. The denominator is the percentage that 

V is from the mean, expressed as a decimal fraction, so that the entire 

fraction in Equation (5) represents the distance OM. Distance 00 1 

is then subtracted in order to express M as the number of mills that 

the mean voter prefers. Since the median and the mean are identical 

in a normal distribution, M is the number of mills most preferred by 

the median voter. 

The median voter's calculated preference was then compared with 

the actual number of mills existing in every district. In the average 
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district, the actual millage rate was slightly below the median voter's 

most preferred rate. The actual rate averaged 22.6 mills, while 

the median voter's most preferred rate was 24.1 mills. When this 

difference is calculated as a percentage of the average total operating 

budget, the average operating budget is only 2.4 percent away from Bowen 

equilibrium, with a standard deviation of 13.5 percent. In terms 

of dollars, the average budget was $15.57 below the median, with a 

standard deviation of $107.94. Some district budgets were below the 

median, while others were above the median, so that the average 

district had a budget 8.7 percent away from the median, with a standard 

deviation of 10.l percent. Stated in dollars, the average budget was 

$76.61 away from the median, with a standard deviation of $77.62. Table 

VI summarizes some statistics calculated about the Michigan millage issue 

elections. 

The deviation from the median, $76.61 and 8.7 percent, is a 

measure of the inefficiency of the Michigan system as a method for arriv-

ing at Bowen equilibrium. Those figures represent the average difference 

between the actual budget and the median voter's most preferred budget. 

The figures must be viewed with some skepticism, however; because random 

factors introduced by the assumptions of the model could cause 

the calculated median voter in each district to deviate from the actual 

median voter. This criticism does not apply to the calculation of the 

average operating budget as being $15.57 and 2.4 percent below the median, 

because any random influences should offset each other. 
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TABLE VI 

SUMMARY OF RESULTS FROM THE MICHIGAN 

MILLAGE ISSUE ELECTION MODEL 

Statistic 

Percent Yes Votes 

Percentage of Mills in Referendum 

Percentage of Total Operating Budget 
in Referendum 

Average Actual Mill Rate 

Average Median Preference Rate 

Average Actual Operational Budget 
Average Median Preference Budget 

Average Actual Operational Budget 
Minus Average Median Preference Budget 

Mean 

65.3 

39.6 

21.8 

22.6 

24 .1 

.976 

-$15.57 

Standard Deviation 

13.4 

23.4 

15.6 

5.5 

7.2 

.135 

$107. 94 
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Some of the assumptions employed in the model might have a 

tendency to bias the results. The·assumption of linear demand curves 
1 will tend to bias the estimate of the median upward. This bias means 

that the estimated median demand would be larger than the median 

demand that would be calculated under plausible alternative assumptions. 

For example, the assumption of a constant elasticity of demand would 

lower the estimate of the median voter's most preferred level of 

expenditures. 

The assumption that millage issue elections in Michigan are 

pure two-point offers would introduce a bias in the opposite direction, 

assuming that potential elections every six months would introduce some 

amount of marginal adjustment into the referenda. Under the marginal 

adjustment model, the estimated Bowen equilibrium would be higher. 

The assumption of normally distributed preferences could introduce a bias 

into the model, although the bias could be in either direction. 

For the purposes of the estimation, the only part of the distribution of 

preferences that is relevant is the segment between the voter used in the 

calculation of the median and the median. The rest of the distribution 

of preferences is irrelevant to the calculation. Thus, there is no 

reason to believe that the net effect of the assumptions introduced 

into the model would have the effect of biasing the estimate. 

The conclusion of this section is that the operational 

budget for public education in Michigan is close to the Bowen equil-

ibrium budget. The single election model developed in Chapter II 

1This point was mentioned earlier, in footnote l, page 94. 
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demonstrated the possibility that school districts governed by laws 

like those in Michigan could have budgets in excess of the budget most 

prefe~red by the median voter. Some examples given in Chapter IV 

illustrated cases in which this happened. The possibility that 

operational school budgets in Michigan were generally above Bowen 

equilibrium must therefore be recognized, since the type of millage 

issue election held in Michigan is not sufficient to constain 

expenditures to the Bowen equilibrium level. The empirical model just 

developed concludes that expenditures are very close to Bov1en equili-

brium, implying that some other force tends to keep the budget near that 

level. A possible explanation was offered in Chapter III. Political 

competition among school board members v~ho are trying to please their 

constituents in order to be reelected could cause the school board to 

provide the Bowen equilibrium level of expenditures, even in the 

absence of a required financial referendum that would constrain them 

to do so. 

The implication of this conclusion is that the institutional 

arrangement used to finance public education would have little impact 

on the level of educational expenditures. This implication will be 

examined in the next section. 

A Cross-Sectional Analysis of The 

Effect of Institutional Variables 

This section presents the results from linear regressions run to 

test the differences in the level of per pupil expenditures among states 

as a result of different institutional structures. The previous section 
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suggested that political competition is sufficient to constrain school 

districts to approximately the same level of expenditures, all other 

things held equal, regardless of the differences in institutional 

structures used to finance education. Chapter III concluded that, in the 

absence of this competition, states which hold millage issue elections 

should have lower per pupil expenditures than states which do not, and 

that states which earmark their school tax sources will have lower per 

pupil expenditures than states which do not. Using a linear regression, 

this section will attempt to test for differences in educational 

expenditures caused by millage issue elections and earmarked taxes. 

Statistically significant differences would imply that the in-

situations used to finance public schools do make a difference in 

educational expenditures, and that political competition for school 

board positions is not sufficient to constrain educational expenditures 

to the Bowen equilibrium level. If no statistically significant 

differences are found, the implication would be that these institutional 

differences are not important in determining the level of educational 

expenditures. The latter conclusion would be in agreement with the 

results of the last section, which estimated that Michigan is close 

to Bowen equilibrium. To perform this test, equation (6) was estimated 

using data from forty-nine states and the District of Columbia1 during 

the 1972-73 school year. The data was aggregated to the state level, 

meaning that the equation was estimated on the basis of fifty observations. 

1Montana was not included because of insufficient data. 
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Y=-1336 + 14.6M - 16.lE + .llS + 18.4P + .161 - .050 + 1893C 
(.51) (.41) (S.41) (4.83) (3.53) (.44) (1.75) 

+l46R - 3.31A + 2.lOW + .04G + e 
(1.55) (3.65) (1.43) (.25) 

R2=.9082 (t-values in parentheses) 

In this equation, Y is the level of per pupil expenditures 

(6) 

on elementary and secondary education in each state, and e is the error 

term. M is a dummy variable which has the value of one for states 

which hold millage issue elections and zero for those which do not, 

and E is a dummy variable which is one for states which have earmarked 

taxes for financing their public school systems and zero for states 

which do not earmark taxes. All states which hold millage issue 

elections also have earmarked taxes, so that every observation for 

which M has a value of one also has a value of one for E. Some states 

that do not hold millage issue elections have earmarked taxes, while 

some do not; therefore, when M is zero, E may have a value of either zero 

or one. These two variables divide the states into the three 

groups distinguished in Chapter IV: states for which both variables 

are one are the millage issue election states, states for which M is 

zero and E is one are the earmarked tax states, and states for which 

both variables are zero are the general fund financing states. The 

theory predicts that the coefficients of both Mand E will be negative. 

The other variables are included in the equation in an attempt 

to satisfy the ceteris paribus assumptions. S is the average annual 

salary of the teachers. This variable is included as a proxy for the 
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cost of a unit of education, since teachers' salaries are a large 

portion of the operating budget of 5chools. The assumptions employed 

in using this variable are that teachers' salaries are determined in 

the labor market, and that those salaries are representative of the 

cost of producing a unit of education. There is the possibility that 

the causation goes in the opposite direction; that higher teachers' 

salaries are caused by the approval of higher education budgets. To 

the extent that this is true, teachers' salaries are not a good proxy 

for the cost of education. 

P is the percent of the pupils in the state who attend private 

schools. Since the percent of private pupils in all states is 

far less than fifty percent, the median voter sends his children to 

public schools; and since taxes are paid by everybody, the cost to the 

median voter of a unit of education schould decrease as the percent of 

pupils going to private schools increases. This variable could also 

have an element of demand in it, if the variable is a proxy for the 

quality of education demanded in a state. A higher quality of education 

may be demanded in those states that have a higher percentage of 

students going to private schools. To the extent that variables S and P 

are elements of the cost function of education, they should have 

opposite signs. An increase in salaries is an increase in cost, while 

an increase in the percent of private pupils is a decrease in cost. 

I is per capita income, included due to the hypothesis that a larger 

income would increase the demand for education. D, population density, has 
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elements of both supply and demand considerations in it. On the supply 

side, increased population density-could lower costs due to economies of 

scale; on the demand side, rural states, which have a smaller population 

density, might have a smaller demand for education than their urban 

counterparts. C, per capita students, was included because of the hypothesis 

that the more students there are per capita, the more likely the median 

voter is to have school-age children in his home. The percentage of 

educational funds received from the state is R. This variable was 

included due to the hypothesis that state funds are inframarginal funds, 

and should not affect the level of expenditures on education. This 

variable, therefore, is not expected to be statistically significant. 

A represents the percentage of the population residing in standard 

metropolitan statistical areas (SMSA's). This variable was included in 

order to pick up any differences in educational demands between urban and 

rural states. Because population density is also included in the 

estimation, any effects due only to population density should be observed 

in D rather than A. W is the percentage white population. This variable 

is frequently included in estimates of this type due to the hypothesis 

that the demand for education varies according to race. G is per capita 

state and local government expenditures, less expenditures on utilities, 

liquor stores, and elementary and secondary education. Utilities and 

liquor stores were not included due to the differences in ownership among 

states. Sometimes these activities are undertaken in the private sector, 

and other times they are part of the public sector. The variable was 
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included due to the hypothesis that some states have a larger relative 

demand for public sector output. If this is true, then a positive 

correlation between G and Y would be expected. 

The regression equation in this section is not being estimated in 

order to try to determine what variables cause public school outlays to 

be what they are. This point should be emphasized. The equation is 

being estimated in an attempt to isolate the effects of the institutional 

variables analyzed in Chapter III. Nevertheless, many of the variables 

used in the equation are similar to those used in earlier studies of 

public school expenditures, so this chapter should mention that those 

earlier works exist. 1 

Before evaluating the millage election and earmarking variables, 

which are the focal points of this analysis, a brief examination of the 

other variables will be made. The next two variables, average teacher's 

salary and percent private schools, should have opposite signs if they 

both reflect elements of the cost function. Since they are both 

1Two recent studies estimating the determinents of local 
government output that were mentioned earlier are Borcherding and Deacon 
(1972) and Bergstrom and Goodman (1973). Borcherding and Deacon use 
aggregated (rather than per capita) data, and use an urban-rural 
variable and an area variable to satisfy ceteris parabis assumptions. 
The area variable would correspond to the population density variable in 
this study, since this study uses per capita data. An early study by 
Hirsch (1960) includes such variables as per capita income, percent urban 
pupils, and percentage of total pupils enrolled in high schools as 
independent variables to estimate per pupil expenditures. A thorough 
study by Miner (1963) uses twenty-one independent variables, including 
incomes, property value, teacher salaries, percentage of students in 
private schools, percent white, population density, location in SMSA, and 
several state aid variables. Studies by Bishop (1964) and Renshaw (1960) 
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statistically significant and have the same sign, one variable must not 

reflect cost conditions. As was already suggested, average annual salaries 

might be determined by the size of per pupil expenditures that are 

approved, rather than being a factor determining expenditures. In 

this case, lower costs would imply an increase in expenditures on 

education, meaning that the demand for education is elastic. 1 If the 

percent private school pupils reflects the fact that those states 

which have a larger percentage of private pupils have a higher demand 

for education, then the implication is that the demand for education is 

inelastic. 

Per capita income has the expected positive sign, and is 

statistically significant at the .05 level, indicating that the demand for 

education increases as per capita income increases. Population density 

and per capita pupils are not satistically significant at the .05 

level, indicating a low explanatory power in this estimation. Similarly, 

focused on the influence of state aid on expenditures. Bishop also 
included assessed property value as an independent variable, while 
Renshaw used per capita income and percent white population. Barr 
and Davis (1966), mentioned in Chapter I of this study, used assessed 
property value and percentage of owner-occupied housing. Some other 
prominent studies are Brazer (1959), Tolley and Olson (1971), and 
Shapiro (1962). A comprehensive review work by Piele and Hall (1973) 
lists fifty-six frequently used independent variables in empirical 
studies of school finance (pp. 160-170). The reader of this review 
must be impressed by the fact that many of the variables are found to 
be statistically significant but with different signs in different 
studies. Piele and Hall also provide a comprehensive bibliography of 
both theoretical and empirical studies of public school finance. 

1This is the finding of Borcherding and Deacon (1972), 
pp. 897-898. 
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the state aid variable is not statistically significant, as predicted. 

The insignificance of this variable supports the hypothesis that state 

funding is viewed as inframarginal funding, with the marginal tax dollar 

being levied at the local level. The percent of the population residing 

in an SMSA is statistically significant and negative. This surprising 

result implies that, when the other factors entered into the regression 

equation are taken into account, a greater percentage of the population 

living in urban areas implies lower educational spending. The last two 

variables, percentage White population and other state and local 

government expenditures, are not statistically significant. 

For the purposes of this study, the most important variables 

are the millage issue election and earmarking dummy variables. 

Equation (6) shows that neither variable is statistically significant 

at the .05 level. This result suggests that the institutional variables 

represented in that equation do not have a significant effect in 

influencing the level of educational expenditures. In running numerous 

other specifications of the model, the millage issue election variable 

is never statistically significant, but the earmarking variable is 

significant in some specifications of the model. Equation (7), 

for example, shows that the earmarking variable is sometimes statistically 

significant. This significance, and the lack of significance in other 

specifications, is due to a multicolinearity of the earmarking variable 

with per capita income, population density, and teacher salaries. 

In other words, the richer and more densely populated states are more 

likely to have education financed from a general fund. The earmarking 
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Y = -428 + 61.6M - 212.5E + l.47A + 34.5P + 4.0lW + 339R + 3618C + e 
( . 63) ( . 86) ( 2. 27) ( l . l 0) ( 3. 77) ( l . 13) ( 1 . 50) ( l . 36) 

(7) 

variable is also statistically significant when it is the only independent 

variable used in the estimation, having at-value of 2.14. Because of the 

multicolinearity among the earmarking variable and the other variables in 

the estimation, a likely causation of the significance of the variable when 

income, teacher salaries, and population density are not included in the 

estimation is that the earmarking variable is picking up the effects 

of the other variables. 

There are a number of reasons why the institutional variables 

used in the regression estimations might have a significant impact 

that is not detected in the estimations. One reason is that the dummy 

variables for millage issue elections and earmarked taxes do not always 

refer to the same institutions from state to state. Chapter IV 

illustrated the differences in the state laws governing educational 

finance, demonstrating that the fifty states and the District of Columbia 

have fifty-one different sets of institutions for providing public 

education; yet this analysis divides them into only three different 

sets. There is significant institutional diversity within each group 

of states, so the statistical significance of the variables should be 

expected to decline. 

Another factor is that dichotomous variables are being used 

to try to explain the differences in a continuous variable. Even if 
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groups with complete accuracy, another continuous variable would still 

be able to take the statistical significance from the dichotomous 

variable. This may be a factor in considering the relative significance 

of earmarking, per capita income, and population density in determining 

per pupil expenditures. 

Some of these problems can be overcome by examining the 

residuals of equation (6). States which should have lower per pupil 

expenditures should have negative residuals, and states that would be 

expected to have higher expenditures should have higher residuals. Table 

VII lists the residuals from equation (6), and shows no significant 

pattern in the residuals. The lowest residual belongs to California, 

a millage issue election state; but Oklahoma and Delaware have the two 

largest residuals, and they are also millage issue election states. 

Florida's millage issue elections always produce a Bowen equilibrium, so 

Florida would be expected to have one of the lowest residuals, yet Florida's 

residual is very close to zero. Michigan, which most clearly has a two-

point offer millage issue election system, has a residual that is only 

slightly positive. A closer inspection of the regression results still 

yields the conclusion that the institutional differences tested for do not 

significantly affect the level of educational expenditures. 

This discussion should make some mention of the potential 

concealment of statistical significance due to the use of aggregated 

data. Since the data is aggregated by states, each observation could 

conceal some random noise generated by institutional differences among 

states not accounted for by the two dummy variables in the estimation. 



STATE 

Alabama* 
Alaska** 
Arizona* 
Arkansas 
California 
Colorado* 
Connecticut** 
Del a~va re 
District of Columbia** 
Florida 
Georgia 
Hav1a ii** 
Idaho 
Illinois 
Indiana* 
IO\'Ja* 
Kansas* 
Kentucky* 
Louisiana 
Maine** 
fiaryl and** 
iiassachussetts** 
l·ii chi gan 
Minnesota 
rlississippi 
f·li ssouri 
Montana* 
Nebraska 
Nevada* 
i~e\'1 Hampshire* 
lle1v Jersey 
N2w Mexico* 
New York 
North Carolina* 
North Dakota* 
Ohio* 
Oklahoma 
Oregon 
Pennsylvania* 
Rhode Island** 
South Carolina* 
South Dakota* 
Tennessee** 
Texas* 
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TABLE VII 

RESIDUALS FROM EQUATION (6) 

-132.S 
-15 .o 

112.8 
31.4 

-305.2 
-5. l 
30.6 

202.7 
82.3 

2.0 
19.2 

-76.2 
11 . l 

-20.6 
-50.8 
-1.5 

100.6 
-91 . 5 

-132.0 
-150. 2 
100.7 
26.9 
17. 1 

-32.8 
-74.5 
-28.9 
No Estimate 

21 .3 
-21 . 2 

-103.2 
138.5 
157. l 
32.5 

-29.2 
-1.6 

-39.2 
-7.5 

200. l 
92.8 

-69.2 
55.6 
3.2 

-8.8 
90.2 



Utah 
Vermont 
Virginia** 
lfos hi ngton 
\·Jest Virginia 
~~i scans in* 
Wyoming 
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TABLE VII {continued) 

-37.4 
140.9 
78.8 

-131 . 0 
-79.6 

-136.l 
32.6 

* Earmarked Tax States ~Hthout Millage Elections 
** General Fund Financing States 
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For example, earmarking in school taxation may be associated with 

earmarking in other types of taxation, implying that areas without 

earmarked school taxes would have larger local government budgets in 

all areas. This violation of the ceteris paribus assumption could 

introduce random noise into an empirical examination of the theory, 

or could result in a systematic bias. Figure 10 illustrates the point. 

The axes register the quantities of two publicly provided goods; 

X could be public education, and Y could be all other local government 

output. Some indifference contours of the median voter are drawn in the 

graph, taking the price per unit of the public output as given. 

UO is the most preferred location of the median voter, with Ul and U2 being 

two other indifference contours. If Yl is provided, then the median voter 

will most prefer Xl of X to be provided. If an upward bias in govern-

ment spending causes Y2 or Y3 to be supplied, the most preferred quantity 

of X changes. Y2 and Ul show the case where X and Y are complements, 

and the most preferred quantity of X rises. Y3 and U2 demonstrate 

that X and Y could be substitutes, causing the most preferred quantity 

of X to fall. If preferences existed like the preferences in Figure 10, 

then a shifting in the quantity of Y would introduce random noise into 

a partial equilibrium theory focusing on the provision of X. If X and 

Y were always either complements or substitutes, then the data would 

be systematically biased. 

Because of the potential problems of using aggregated data, 

the Michigan section at the beginning of this chapter should be cited 

as support for the test in this section. The Michigan data was disaggre-

gated to the school district level, but still yielded results suggesting 
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X3 Xl X2 

Figure 10. 
Optimality With Two Public Goods 



124 

that the institutional structure of public school finance will not 

affect the level of expenditures. ·Michigan, which has the potential for 

exceeding Bowen equilibrium, was estimated to be within three percent 

of Bowen equilibrium. This result supports the empirical conclusions 

of this section, which did not detect statistical significance of the 

institutional variables. There are many statistical problems involved 

in testing for this significance; however, neither this section nor 

the previous section could provide any evidence suggesting that 

the institutional variables are significant, and the conclusions of 

both sections are consistent with the hypothesis that these institutional 

variables are not important in determining the level of school expenditures. 

Throughout this dissertation, the institutional structure of 

public school finance has been taken as given. The dissertation has 

tried to explain the different implications resulting from different 

institutional structures. The differences in institutional structures 

may instead be the results of the plans of individuals with different 

preferences. State legislatures may have realized the implications of 

selecting different institutional structures at the time that they were 

chosen. If this is so, then the institutional variables should really 

be the dependent variables in the regression. 

To examine the possibility that causation runs in the opposite 

direction from that implied in equation (6), regressions were run 

using the institutional variables as dependent variables. When the 

earmarking variable is used as the dependent variable, and the independent 

variables are per pupil expenditures plus all of the independent 

variables in equation (6) except the millage election variable, there 
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are no variables that are statistically significant at the .05 level. 

When these same variables are used.as independent variables in a 

regression estimating the millage election variable, only the 

percentage of the population that is White is statistically significant, 

having a t-value of 1 .98. These results of these estimations do not 

suggest that the differing institutional structures are the result of 

differing preferences among the states. 1 

Conclusion 

Two different empirical studies were made in this chapter. 

The first involved estimating the Bowen equilibrium level of operational 

expenditures for Michigan school districts, and comparing that estimated 

level with the actual level of expenditures. That analysis, which was 

based on 257 elections, concluded that the actual level of expenditures 

is very close to the Bowen equilibrium level. 

The average actual operational budget was estimated to be 

only 2.4 percent above Bowen equilibrium, with a standard deviation of 

13.5 percent. Michigan holds millage issue elections and has earmarked 

taxes, but the elections are not of the marginal adjustment type; there-

fore, school districts have the independent power to raise funds, but 

millage issue elections do not constrain school boards to provide the 

1rn the case of the states that have general fund financing, 
an interesting observation is that most of them are one of the original 
thirteen colonies, and Tennessee entered the Union shortly thereafter, 
in 1796. Alaska and Hawaii are recent entrants into the United States, 
suggesting that this institutional difference is due to the time at 
which state institutions were being formalized. 
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Bowen equilibrium level of expenditures. The results of the Michigan 

millage issue elections could therefore be used as a revealed preference 

experiment to determine voter preferences about the level of expenditures 

selected by the school board. In the typical district, that level was 

estimated to be very close to the level most preferred by the median voter. 

Some additional evidence can be cited to support this conclusion. 

A school district attempting to maximize its budget would always have 

the incentive to select millage issue proposals that would pass by 

a bare majority. In Michigan, the median election was approved by 

67.5 percent of the voters, indicating that the median voter was not 

placed on his all-or-nothing demand curve with respect to the additional 

mills offered. This result in a two-point offer state can be contrasted 

with California, a marginal adjustment state, where the median election 

was approved by approximately fifty percent of the voters. 1 The con-

clusions of the marginal adjustment model noted that in states with 

this type of millage issue election, the Bowen equilibrium quantity 

would tend to be approved by a bare majority of the voters. The 

significant contrast between the percentage of yes votes in Michigan 

and California elections can be explained in terms of the two different 

types of millage issue elections held in the different states. In a 

marginal adjustment state, such as California, the Bowen equilibrium 

11n California, 50.2 percent of the elections were approved by 
more than half of the voters, and 49.8 percent received the approval of 
less than a simple majority. Michigan and California were the only states 
for which data was available on the outcomes of elections, but the 
California data is published in such an aggregated form that further 
analysis of the California elections is not possible. Most states 
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quantity is approved by a bare majority of the voters; whereas in a 

two-point offer state, such as Michigan, the Bowen equilibrium quantity 

would have to be approved by more than a bare majority. This difference 

between Michigan and California supports the conclusion that Michigan 

is at Bowen equilibrium level. 

If some force other than the institutions used to raise tax 

revenue to finance schools keeps expenditures near Bowen equilibrium, then 

these institutions should have little effect on the level of expenditures 

from state to state. The second section of this chapter ran linear 

regressions that were unable to detect a significant difference in the 

level of expenditures due to the institutional differences. These 

results, when coupled with the results of the first section of the 

chapter, imply that school expenditures are generally near the Bowen 

equilibrium level. 

Chapter III constructed a model explaining why, in the absence 

of political competition that would force school board members to propose 

a Bowen equilibrium budget, most states would tend to have budgets in 

excess of that level. The two tests undertaken in this chapter do not 

support the hypothesis that most states exceed the Bowen equilibrium 

level of expenditures. Instead, they present evidence supporting the 

hypothesis that educational expenditures are generally close to the 

Bowen equilibrium level of expenditures. 

record only the passage or failure of an issue, but not the percentage of 
votes cast on either side. California referendum results are from 
California Public Schools Selected Statistics, 1971-72 (Sacra~ento: 
California State Department of Education, 1973). 



CHAPTER VI 

SUMMARY AND CONCLUSION 

This dissertation began with an examination of some of the 

existing Public Choice models of public sector equilibrium. The 

most influential of these models is the median voter model, originally 

presented by Howard Bowen in 1943. This model and its many subsequent 

variants predict that public sector output will correspond to the 

demands of the median voter. A more recent group of bureaucracy models, 

of which Niskanen (1971) was cited as a prominent example, arrives at 

a different conclusion. These models suggest that the public sector 

budget exceeds that level that is most preferred by the median voter. 

Chapter I decided that the different conclusions arrived at by the 

different models are a result of the fact that the two different 

types of models analyzed different parts of the public sector. The 

median voter models are primarily models of public sector demand, 

while the bureaucracy models concentrate on public sector supply. 

Chapter I noted that the decisions of government agents 

rarely required public approval. In most cases, decisions concerning 

public sector output are made solely by government officials, and 

voters are able to register their demands for public sector output 

only through the election of representatives. Millage issue elections 

for the financing of public schools are one of the rare cases in which 

the decisions made by elected representatives can be enacted only after 

128 
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they are approved by the voters. Because of this, millage issue 

elections operate as a constraint on the behavior of school boards. 

They limit the set of possible property tax rates that the school 

board can use to finance public schools, since that rate must first 

be approved by a majority of the voters. In addition, millage issue 

elections represent a type of revealed preference experiment; because 

by voting, the voter states his preference on the tax rate proposed 

by the school board. Because millage issue elections have these 

characteristics, more information is generated about the nature of 

equilibrium in the production of public education than in other areas 

of the public sector. Therefore, the information generated by millage 

issue elections could be used to study the characteristics of equili-

brium in the production of public education. 

Chapter II undertook a theoretical analysis of millage issue 

elections. That chapter constructed two formal models for interpreting 

the results of millage issue elections. The first model followed the 

lines of the median voter model, showing that millage issue elections 

can lead to Bowen equilibrium when the institutional structure of 

the elections allows a marginal adjustment to occur. The second model 

demonstrated that if voters view millage issue elections to be two-

point offers, a school board would have the opportunity to increase 

the school budget beyond that dictated by Bowen equilibrium. Those 

models in Chapter II were developed for the purpose of interpreting 

the results of millage issue elections. 

Chapter III presented a theoretical framework within which 

public school finance could be analyzed. States which hold millage 
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issue elections that allow marginal adjustment to occur should have 

educational expenditures close to ~wen equilibrium, according to the 

model developed in Chapter II. In states which do not hold these 

elections, the possibility exists that educational expenditures could 

exceed the Bowen equilibrium level. Chapter III developed some 

implications that could be expected if educational expenditures 

exceed Bowen equilibrium. A model of political influence suggested that 

states which hold millage issue elections should have lower expenditures 

than states that do not, and that states which have earmarked property 

taxes should have lower expenditures than states which do not. The 

possibility exists that other policing mechanisms could constrain 

school boards in the size of their budget; but in the absence of these 

mechanisms, states could be divided into three categories that would 

determine their level of educational expenditures: states which hold 

millage issue elections should have the lowest level of expenditures, 

states which earmark taxes but do not hold millage referenda should 

have higher expenditures, and states financing education from a 

general fund should have the highest level of expenditures, all 

other things held equal. 

Chapter IV used the theoretical distinctions made in the 

earlier chapters to evaluate the institutional structure of public 

school finance in the United States. That chapter identified nine 

general fund financing states, nineteen earmarked tax states that 

do not hold millage issue elections, and twenty-two millage issue 

election states. Two of the millage issue election states were 

noted for having exceptionally interesting institutions. Flordia has an 
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elegant system which is guaranteed to select the Bowen equilibrium millage 

rate. The Michigan laws are interesting because the Michigan millage 

issue elections could be so clearly identified with the single-election 

model developed in Chapter II. 

Chapter V reported the results from two empirical investigations. 

The first estimated the Bowen equilibrium level of operational budgets in 

Michigan school districts, using data from 257 millage issue elections. 1 

The conclusion of that study was that the typical operating budget was 

less than three percent away from Bowen equilibrium. The institutional 

data presented in Chapter IV demonstrated that the millage issue elections 

in Michigan are held in a manner similar to the single election model of 

Chapter II. This type of millage issue election does not contain an 

adjustment process that automatically guides educational expenditures to 

a certain type of equilibrium. The theoretical possibility of an expendi-

ture level in excess of Bowen equilibrium was demonstrated in Chapter II; 

and in Chapter IV, some examples of actual cases where school districts 

obviously exceed Bowen equilibrium were presented. The empirical analysis 

in Chapter V used the same techniques employed in Chapter IV to estimate 

1This analysis has been using Bowen equilibrium as a benchmark 
for judging public sector expenditures; however, Bowen equilibrium is not 
necessarily the most efficient level of expenditures. Chapter II, pages 
24-32, described the conditions necessary for Bowen equilibrium to be 
optimal. Barlow (1970, p. 1034) calculated that educational expenditures 
in Michigan were twenty-six percent below the level at which the sum of 
the taxpayers' marginal valuations of education equalled the marginal 
cost in 1956. Thus, even if educational expenditures in Michigan are 
18.5 percent above Bowen equilibrium, as calculated in Chapter V, economic 
efficiency might still require an educational budget larger than the 
existing budget. The discussion of Barlow's model on pages 30-31 noted 
some shortcomings in the assumptions used, which casts some doubt on the 
validity of the articles's conclusions. 
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the Bowen equilibrium level of expenditures in all school districts, and 

the conclusion was that the average district was very close to Bowen 
. , . b . 1 equ1 l rium. 

The demonstration in Chapter IV that some districts obviously 

exceed Bowen equilibrium means that some districts must be below Bowen 

equilibrium to allow the average to be close to Bowen equilibrium. The 

average operating budget was estimated to be 8.7 percent away from Bowen 

equilibrium, which would amount to about $76.61 in per pupil expenditures. 

This estimate should be regarded with some skepticism, but the fact that 

many of the districts do deviate from Bowen equilibrium must still be 

recognized. Chapter IV noted that the Florida system of millage issue 

elections produced a result of Bowen equilibrium every time. The average 

result of millage issue elections in Michigan is similar to the average 

result in Florida, since they both tend to select the Bowen equilibrium 

level of expenditures. Still, there is a substantial difference in the 

results of the two types of elections. Flordia will select Bowen 

equilibrium with perfect accuracy, whereas Michigan will tend to be at 

Bowen equilibrium, but with some degree of error. This is an important 

difference between the two different types of institutional structures 

that is not detected by examining only the average results of elections. 

1chapter V presents the only attempt to empirically measure the 
accuracy of the median voter model that this author has seen. Barr and 
Davis (1966) present a median voter model with an empirical test. 
Underneath the assumptions, the test amounts to finding a correlation of 
wealth and the proportion of owner-occupied housing with per capita 
government expenditures. See the discussion on pages 16-17 below. 
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In Michigan, millage issue elections would have to be approved 

by more than a bare majority in order to arrive at the Bowen equilibrium 

level of expenditures, since Michigan referenda have the characteristics 

of two-point offers. The fact that the median referendum in Michigan was 

approved by 67.5 percent of the voters, while California, a marginal 

adjustment state, had a median approval rate of about fifty percent, lends 

additional support to the hypothesis that Michigan is close to Bowen 

equilibrium. If Bowen equilibrium were to exist in both states, these 

results are the results that would be predicted from the analysis in 

Chapter II. All of the evidence from the first section of Chapter V 

supports the hypothesis that Michigan is close to Bowen equilibrium, even 

though the type of millage issue election held there does not constrain 

expenditures to the Bowen equilibrium level. 

The second part of Chapter V attempted to estimate the differences 

in per pupil expenditures on education among the states as a result of 

the differences in institutional structures. The theory of Chapter III 

predicted that in the absence of some type of political competition 

constraining school boards to provide the Bowen equilibrium level of 

education, states with millage issue elections should have lower expendi-

tures than states without these elections, and that states with earmarked 

taxes should have lower expenditures than those states which finance 

education from a general fund. Linear regressions were run using dummy 

variables to identify the millage issue election states and the earmarked 

tax states, and no statistically significant results were found indicating 

any difference in the level of expenditures of the different groups of 

states as a result of the institutional structure used to finance public 

education. 
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The results of this test are in agreement with the conclusion 

that would be predicted by the medi"an voter model as stated by Bowen and 

Downs, and would also be in agreement with the results of the first 

section of Chapter V. Public education is being produced at the Bowen 

equilibrium level. The hypothesis that education is being produced at 

a level in excess of the median voter's preference, which was theoretically 

developed in Chapter III, is not supported by any of the empirical 

evidence. The first chapter presented two different types of models of 

public sector equilibrium that arrived at different conclusions. The 

analysis presented in this dissertation indicates that the median voter 

model is the more accurate model for describing the type of equilibrium 

that exists in the production of public education at the elementary and 

secondary level. 
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(ABSTRACT) 

In the relatively young sub-discipline of Public Choice, there 

are a number of theoretical models predicting the type of equilibrium 

that would be expected in the production of goods and services in the 

public sector. These models arrive at a number of different conclusions; 

but one major class of models predicts that public sector output will 

cater to the demands of the median voter, while another class of models 

predicts that the amount of public sector output will exceed that level 

most preferred by the median voter. 

More information can be generated about the nature of equilibrium 

in the production of public education than for most other goods and services 

produced in the public sector, because of the existence of millage issue 

elections that are held in many states. Two aspects of millage issue 

·elections are emphasized in this analysis. First, millage issue elections 

. act as a constraint on the behavior of school boards, since the school 

board cannot enact a millage rate without first receiving the approval 

of the voters. Second, millage issue elections act as a revealed prefer-

ence experiment, since voters are being asked to state their preferences 



on the millage issue presented in the referendum. These two aspects of 

millage issue elections generate fnformation about the nature of equili-

brium in the production of public education, and provide the basis for 

using millage issue elections as a vehicle for studying the nature of 

equilibrium in the production of public education. 

A model for interpreting the results of millage issue elections 

is developed, followed by a survey of institutional differences in public 

school finance from state to state. Some empirical propositions are 

forwarded, based on the hypothesis that there is a general tendency for 

school expenditures to exceed the level most preferred by the median 

voter. Two empirical analyses fail to support the propositions, but are 

in agreement with the results that would be expected if public education 

were being produced at close to the level most preferred by the median 

voter. 
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