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This study deals with development, estimation, and appli-

cation of a constrained welfare maximization model to the 

countie s of the state of Florida. This model was suggested 

by Ja mes M. Henders on and is developed from microeconomic 

concents. A survey of the literature concerning public 

expenditure begins the study. This is proc eeded by the 

derivation of the regression equati ons which are derived 

from the concept of constrained welfare maximization. 

Estillw.tion of the model involves aggregation into metropol-

itan counties and non-metropolitan counties of Florida 

county data and the subsequent categorization of counties. 

Empjrical estimation of the desired coefficient enables the 

exumination of the involved elasticities and the endogenous 

variable response to changes in the exo genous variables. 
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CHAPTER I 

INTRODUCTION 

Public expenditure programs are determined by a 

select few individuals - elected officials of the nation, 

state, or local community. What determines the direction 

these officials follow (with regard to programs, how 

much to spend, and how to finance the program) depends 

upon the choice of the elected official or his hired 

aide. Choice, whim, or the pressure of certain voter 

blocs and lobbyists are simply not efficient methods of 

determining the dispersion of public goods and services. 

Inefficiency in the utilization and distribution of these 

goods and services does not allow f or the optimal or 

maxima l provision of ben e f i ts that t he citizen expects 

to rec e ive for his tax pa yme nts. 

Public expenditure ana lysis ha s attempted, in the 

past, t o a naly ze and explain the dif f erent methods of 

fina ncing a nd appropriat i ng public goods and servic e s 

for the optimum. Various theories as to how this was to 

be ac c omp lishe d we re explained through fluctuations in 

the l eve l ~ of na t i onal i nc ome. Samuelson in Foundation s 

of Ec onom i c Ana l ysis 1 sough t to explain public expenditure 
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in the same context with utility theory: that the 

individual will try to seek the maximum utility possible 

under the constraint of his present budget or income. 

Through the years public expenditure analysis was 

condensed, in some theories, to explain this function 

on a smaller scale or unit of government . Continued 

refinement of these theories will continue in order 

to find the best method or the optimal point. 

The objective of this thesis is to examine the 

public expenditure patterns in the state of Florida and 

the means of financing such patterns in county governments. 

This examination will be accomplished through extension 

of a model developed by James Henderson in a paper 

entitled: "Local Government Expenditures: A Social 
,., 

Welfare Analysis."t. 

Incorporated within the overall objective is to 

examine the significance of user charges as an ins trument 

of revenue and expenditure for local governments and to 

observe the use of debt financing as an additional source 

of revenue for the county. These objec tives permit the 

analysis to bro aden because of the implications that are 

associated with lccal government characteristics . Local 

governments are defined as counties and the counties of 

Florida a1·e divided into two classifications: metropolitan 

and non-mctro~olitan. 
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The model that will be used is the derived Henderson 

mode1. 3 This model is a system of two equations 1n 

which multiple linear regression is used to estimat e the 

parameters. The feature of importance of this model is 

that it is a model tha t is developed within the concepts 

of mj.croeconomic s (constrained we lfare maximization) 

and that its use enables the objectives of this thesis 

to be achieved. The d erivation of this model will be 

presen ted in Chapter III. 

Chapter IV will present the results of the empirical 

testing that Has performed on the counties of Florida. 

The estimation of the parameters of the system will 

permit further study of this analysis with the derivation 

of the partial and total income elasticities and to test 

the response of the endogenous variables of the system 

to changes in the exogenous variable. The endogenous 

varj ablcs o f this system arc local public expenditure (G), 

local private expenditure (X), taxes (T), and new debt 

(D) . The exogenous variables are p_~·c§lp it a personal 

income and intergovernmental revenue and population. The 

endogenous variable, local taxes, permits the study of 

dependence upon user charges as not only an additional 

source of r evenue for the counti es , but also a major 

source of revenue. 

The data to be used is cro ss-s ection data of Florida 
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counties from the 1972 City and County Data Book. 4 

Multiple linear regression will be performed on the 

model to determine the parameters and coefficients 

of the system. 

The proceeding chapter Chapter II, will present 

a review of specific articles and texts concerned with 

this area of economics. 
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Chapter 1 

FOOTNOTES 

1Paul A. Samuelson, Foundations of Economic Analysis, 
7 ed. (Cambridge: Harvard University Press, 1963), pp. 
203-253. 

2 James M. Henderson, ''Local Government Expenditure: 
A Social Welfare Analysis,'' Review of Economics and 
Statistics, 50, (May 1968). 

3 Ibid., pp. 156-158. 

4u.s., Department of Commerce, 1972 City and County 
Data Book: A Statistical Abstract, (Washington, D.C.: 
Government Printing Office, 1972), pp. 78-101. 



CHAPTER II 

REVIEW OF LITERATURE 

Public expenditure analysis is not a new phenom-

enon with regard to the study of government (or public) 

finance. The desire to understand the catalytic agents 

that stimulate officials to act can be traced through-

out various journals and numerous texts. 

This review of the literature traces the evolution 

of public expenditure theory from Musgrave's analysis 

1 of "The Voluntary Exchange Theory" to a condensed 

local community welfare function derived from basic 

microeconomic concepts. The social welfare function 

is an indirect final product of this review. Using 

historical evolutionary development provides an interesting 

and an integral element to the learning process. 

This explanation is not an attempt to dictate that 

the derived function is a "final solution" but more of a 

conclusion to the theories of Musgrave, Samuelson, Tiebout, 

et alia . The optimal provision of public goods whjch can 

be efficiently prov i d e d is an area of economics that has 

and continues to stimul a te economists, geographers, social 

scientists in general, to study and formulate methods that 

- 6-
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are practical in application and are beneficial to the 

entire economic unit. 

Chapter II will primarily be concerned with a body 

of literature comprised of articles from the leading 

economic journals and texts, lending a complete and 

varied view to the nature of this thesis. 

Richard Musgrave in 1939 provides an arbitrary 

starting point for the development of this review with 

his article "The Voluntary Exchange Theory of Public 

Economy." Quoting Musgrave enables this writer to give 

a basis for undertaking this particular task: 

"The objective of the theory of Public 
Firiancc, it is argued, is to explain, in 
terms of rational economic action, the 
determination of the total volume of public 
expenditure items, as well as the distri
bution of the tax shares 2among different 
contributing taxpayers." 

Taxes are a "voluntary payment that the consumer (public) 

exchanges for public services determined by the elected 

officials which services are evaluated by the individual 

taxpayer at the ballot box. The consumer will, through 

rational ,:; conomic action, provide himself with only those 

services and go od s that he feels cannot be better provided 

by the private sec tor. 

Although Musgrave formu l ates public expenditure as 

a function of national income (contrary to the contention 

of and the direction of this thesis), his proposal of the 
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aims and functions of public expenditure and taxes are 

the foundations that Samuelson, Tiebout, and Henderson 

follow in their formulated theories. Henderson's 

model of the welfare function coincides with Musgrave's 

own belief in what forms such a model should take: 

"The theoretical construction of a 
' "rational model of public economy" ' 
is, we repeat, of significance only 
insofar as it supplies a scale of 
reference for analyzing the deviations 
of the actual conduct of the revenue 
expenditure process from the stand-

3 ards set by the theoretical model. " 

Professor Samuelson, in 1954, published "The 

Pure Theory of Public Expenditure ." He was primarily 

concerned with deriving a theory of optimal public 

expenditure. This theory is based on th e individual's 

determination of what goods he will consume. With the 

introduction of "goods" a definition of two classifi-

cations of market goods is nece ssary to be consistent 

with Samuelson' s direction. A public good is a good that 

"eaci1 meJJ: bE'r of society gain s satisfaction from its 

4 total output . " The satisfaction derived by one individ-

ual does not diminish the satisfaction gained by others 

from the good. No one individual is a ble to appropriate 

the good for his own use in the case of the public good. 

The individual is not excluded due to thE' price or cost 

of the good. Private good s exclude individua ls who are 
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not able to pay for the use of the good. Samue lson labels 

public goods as •rcollective consumption goods." These 

goods can be consumed by each individual without a sub

traction from another individual's own consumption of that 

good. Samuelson holds that the individual mixes his 

preference of both goods and he refers to this preference 

as ordinal with respect to the consumption of all goods. 

Samuelson presents this preference mix in the form of 

a welfare function. This function represents a consistent 

set of preferences that reflect all of the possible 

conditions of the system. Only one constraint is placed 

on this function by Samuelson: the social welfare function 

will only increas e when the ordinal (measured preferences of 

the individual increases. This contraint also holds for a 

decrease in the preferences of the individual. Remaining 

individuals remain on their own level of indifference. 

Samuelson sets out conditions that are necessary to 

arrive at the optimal conditions of public expenditure. He 

places these conditions within the context of microeconomic 

theory. Constant returns to scale, diminishing returns, 

individual indiffere nce curve convexity, and the 

classification of private-publ ic goods are all concepts 

that reflect their micro economic origin. A basic 

foundation is provided by these conditions to continue 

the development of a model of public expenditure that is 
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essentially a study of public microeconomics. 

Samuelson provides the early foundation for the 

resultant study by Henderson. 5 Samuelson concludes 

in "The Pure Theory of Public Expenditure" that a 

solution to public expenditure patterns might be found 

within the neo-classical microeconomic theory. Samuelson 

himself says, "the solution exists, the problem is now 

to find it." 6 

There are criticisms and counter arguements to 

this theory, but the are relatively minor. He gives the 

initial stimulus that instills the notion that a 

practical mathematical solution to a public finance 

question can be derived from basic microeconomic concepts. 

Samuelson in "The Pure Theory" does not proscribe 

the government unit that should b e studied. However, 

he does state in another paper, "Aspects of Public 

Expenditure Theories''? that it is almost impossible to 

develop a model for the state and federal government. 

This article was printed in 1958 which is significant 

because in 1956 in an article 1n the October Journal 

of Political Economr, Charles M. Tiebout modifies 

Samuelson's thoug hts to develop a model for a local 

community government . 8 Tiebout's mode l is constructed 

to fit Samuelson's prior assumptions to a local community 

government model . Tiebout's chi~f reas on for determining 
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this direction of study is that the majority of expendi

ture decisions are made at the local level of government. 

Tiebout points out that in 1954 federal provision of 

goods and services, expect for defense spending, amounted 

to only 15 billion dollars while local expenditures 

amounted to 17 billion dollars. 9 

Tiebout says that the combined work of Samuelson 

and Musgrave applies to the national level of expenditures, 

but tha t it does not have to apply to the local level of 

government. He holds tha t his local government expendi

ture model wi ll show the preferences of th e population 

more completely than can be shown at the national level. 

The definition of "public goods" is redefined by 

Tiebout. He defines a "public good as one which should 

be produced, but for which there is no feasible method 

of chargi n g the consumers ." 10 Preferences of goods 

presents a problem in as much as the indi vidua l consumer 

does not have a me thod of deciding which good he prefers. 

Government decides for the individual and taxes the 

consumer accordingly. The present methods of determin

ation, popular vote and the political arena, are not 

satisfactory. Elected officials do not base their 

decis ions on maximizing the voters' utility or according 

to a rational, mathematical concept. Decisions are 

generally the result o f fo rc efu l lobbyists a nd/or blocks 
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of voters whose own interests can be served. The ; desired 

method would be according to Tiebout, to force the voter 

to reveal his true preference, to satisfy the individual 

as the private goods market does , and to tax the consumer 

accordingly. 

The distinction between federal and local government 

provision of public goods is an important distinction. 

Education, fire and police protection, sanitation service, 

county roads and vehicles, and most health services 

are not provided, in general, by the federal and/or state 

governments. Here it should be remembered that Tiebout 

does point out that local expenditures were greater than 

federal expenditur e s in 1954 (see footnote 9, p.S). 

Tiebout claims tha t local expenditures have not been 

examined as carefully as they should have been. Tiebout 

now pre s ents a method that he believes optimally provides 

public goods through the expenditures of a local commu

njty governm ent. 

Tiebout makes seven assumptions to apply to an 

extreme model of L .)cal gover:r.me11t. The seven are: 

(1) consumer mobility , (2) full knowledge, (3) a large 

number of communiti e s competing for the consumer to live 

111, (4) no emp l oy:nen t r e strictions, (5) no external 

economi es or c.~ i sec onom ie s ben.,een communl tes in the 

provision o f goods and servivc s . Two other assumptions 
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are related to each other: (6) an optimum community 

size and (7) communities below the optimal size will 

try to reach the optimal size. Preferences, again, become 

the motivating factors in the determination of what 

public goods are to be provided. Preference is also 

related to optintality. A consumer who lives in a community 

of optimal size who is dissatisfied with the goods and 

services l1e is paying for (i.e. being taxed) will move 

to a community where his preferences can be satisfied. 

Is this not similar to seeking the highest level of 

indifference curve? On the other side of the equation, 

the local government side, these cons11mer preferences 

will be reflected by the communities' revenue and 

expenditure patterns. This preference of services 1s the 

demand that each consumer would have if he was required 

to state his preference. 

Tiebout does not formulate a mathematical interpre

tation of his model. Through the use of microeconomic 

concepts an opti1nal solution is possible. These concepts 

are: a production function showing cons tant return s to 

scale with dj1ninishing fRctor returns and the convexity 

of indifference curves. The determination of the 

revenue-expenditure pattern 5hould be examined through 

the comparison of rural-nonrural communities. This is 
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important because of the different demand for goods 

and servives that exist between the two sectors. 

Differing demand leads to different levels of expenditure. 

Rural communities might not need or have to satisfy the 
e 

needs of a matropolitan community because of the differ-

ences in population size, population characteristics 

(age, race, income levels, education of its citizens). 

Tiebout's contention is that a solution exists 

for determining the optimal supply of public goods and 

services. The framework from which the model is derived 

is microeconomic in nature. No concrete, definite function 

has been offered as a tool for evaluation or estimation 

of expenditure on public goods as of yet. 

As Musgrave holds 1n the "Voluntary Exchange Theory" 

that public expenditure is a reflection of fluctuations 

in national income, Robert H. Strotz also holds that 

the "decisions about the production of social goods 

should be regarded as decisions about the distribution 

of income where are independent of questions of economic 

. ff " . " 11 I . . d . f 1nc 1c1ency. ncome 1s a cons1stent eterm1nant o 

public exp end itu~e . Without definite levels of income, 

definite l evels of taxation would not be available to 

provide revenue necessary to carry out proposed and 

necessary expenditure programs. Strotz also employs 

microcconomic concepts to formulate his welfare function. 
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His goal is to find an optimal method of allocating 

public expenditure in the form of transfer payments. 

He says that defining public goods as supplementary 

device s for the control of the distribution of income 

avoids the problem of trying to find a market-type 

solution for the distribution of public goods. 12 

In a paper entitled "Aspects of Public Expenditure 

Theories'' 13 Samuelson reviews various treatises on public 

expenditure and defends his previous position as stated 

in "The Pure Theory of Public Expenditure" and his 

foundations of E~onomic Analysis (see Chapter VII of 

"Foundations"). Samuelson has not modified his method 

of approaching a solution. He has become more solidified 

in his opinion that a solution of optimal public expendi-

ture can be determined through utility maximization, 

budget constraints, convex indifference curves and trying 

to reach the highest level of indifference, and constant 

returns to scale. Although there is no attempt to quantify 

the model, he makes repeated reference to the "Pure 

Theory" and his Foundations where his model is defined 

mathematically. Samuelson criticizes Tiebout's local 

government model because Samuelson says that many 

analytical problems rem a in that need investigation in 

t·. he f hl. d d t · t · 14 ar ea o pu 1c- goo e e rm1na 10n. 

I have pre s ented a foundation for the formation of 
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a social welfare function. In 1968, in an article in 

the Review of Economics and Statistics, James M. 

Henderson presented a paper "Local Government Expendi

tures: A Social Welfare Analysis." This paper and 

its developed and derived model are the focal points 

of this thesis. 

Henderson points out that the paper is a step 

in the direction of empirically analyzing a social welfare 

function. The model is developed within the microeconomic 

framework. An ordinal social welfare function subject 

to a community budget constraint is derived. The 

framework is carried one step further by maximizing the 

function, now termed the community welfare function. 

The community bud get constraint is derived in a similar 

manner as an indiv idual' s constraint function is derived. 

An individual's, or a con s um e r's, expenditures are 

constrained by his income, assets, and his credit rating. 

The community is limited by the amount of taxes collected, 

amount of intergove rnmental revenue received, and new 

debt created. Derivation of a maximum or optimal 

expenditure condition is achieved by the familiar 

La g rangcan method and its derivatives. Actual mathe

matical derivation of this model will be carried out 

in the proce eding chapter. 

The community welfare function consists of ~ 
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capita variables. The function takes the following 

equational f orm after a simple log transformation: 

where Y is per c~it~ personal income, R is ~ capita 

intergovernmental revenue, and P is population. G is 

~cap ita public expenditure and X is p_er capita privat e 

expenditure. The equation is in natural logarithms . 

The budge t cons traint in its final form is 

X + $G = Y + SR 

where the beta coeffici en t is the proportion of local 

expenditures financed by l ocal taxes. 

Usi ng the Lagrangean function, taking the partial 

derivatives and setting the partials equal to zero gives 

the first order conditions. Total differentiation of 

the or iginal welfare function gives the second order 

condition which requires, for con s trained-welfare maximi

zatioJt, that the communities indifference curve be conv ex . 

Henderson us es cross section data on United States 

counties to estimate the parame ters. In order to 

estima te the parame ters of the system, he uses two 

stage Jeast sqL:ares . The counties are divided into 

metropolitan anJ IHJn-m e u·opolit<:--:. n categories, and t he 

param e te-r ~; are e~;tjmatcd acccrrJ},lgJy . 
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It is interesting to note that in the estimated 

tax equation T = s(G. - R.) + v., T is comprised not only 
1 1 1 

of T (local tax revenue), but also of "charges and 

miscellaneous general revenue'', which are essentially 

revenues derived from user charges. 

Henderson's estimates, for the parameters, provide 

information that is used to interpret the difference 

between metropolitan and non-metropolitan county government 

expenditure behavior and other behavioral differenc es 

betwe en the two categories. This behavior is delineated 

into the individual respo1Jses of the endogenous variables 

(publ ic and private expenditure, taxes, and new debt) 

with respect ot the exogenous variables (intergove r::1mental 

revenues, income, and population). These responses are 

compared and contrasted using a table containing the 

estimated regression coefficients for the two categories 

of cou11ties. The analysis is continued by examining 

the partial and total income elasticities in order to 

show the relative preferences between metropolitan and 

nonmetropoli~an counti es . The elasticities also provide 

information concerning county preferences for particular 

services between the two different categories. The signs 

of tj·,c partial derivatjves from the method of comp ara t ive 

statics provides information to interpret the revenue 

expendi ture patt ern s of the counti es . Hend erson 's 
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specific results will be presented in comparison with 

the data compiled on the examined Florida counties of 

this thesis. 

Henderson's study reveals differences between 

non-metropolitan and metropolitan county expenditure 

functions. But the study also provides a model for 

determining the maximum public expenditures on a local 

level of government. The model is simple and neat; 

it provides a competent analysis of the data. What is 

more important, is that the model justifies this writer's 

contention that a solution exists a nd said solution can 

he deriv e d using basic microeconomic tools. 

Werner Hirsch in The Economics of State and Local 

Governm ent devotes an entire chapter to the area of u ser 

charges which is discreetly footnoted by Henders on. 

Hirsch defines user charges "as the dollars per unit of 

a good or service produced by government that are 

11 d f h 
. . 15 co ecte rom t e rec1p1ent. Hirsch says that user 

charges are found in the census under the classification 

"current charges and miscellaneous revenues." These 

charges are important in as much as they are another 

source of revenue, a method of rationing g overnment 

output, of allocating burdens of financing that output 

through the people who use the services, and of providing 

an indication as to the demand for governmeHt services. 
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This classification provides a good deal of additional 

information in understanding government expenditures and 

a method of financing them. 

User charges are important to this thesis because 

the examined counties depends heavily (a national 

average of about 15%) on them as a third source of 

revenue. User charges comprise 37% of the revenue 

collected by Florida counties (See Table IV, Chapter IV). 

This revenue is a third major source of revenue for the 

counties. 

Ell . R M 16 . . h N . 1 T 10t . orss 1n a paper 1n t e at1ona ax 

Journal suggests three major purposes for research in 

the area of public expenditure (on the state and local 

levels). The thre e purposes are: understanding, 

prediction, and guidelines for norma tive decisions. 

Morss holds that research in this area has provided 

data concerning public expenditure patterns. But these 

studies are little more than just analyses. Morss 

thus states what h e thinks the purposes are. 

Morss states the importance of knowing the causes 

of expenditure levels and what causes these levels 

to cha nge . these changes not only can be determined from 

a statistical analysis of economic variables but also 

from other areas of the social sciences. Quantifying 

these non-economic variables is not explained. However, 

a method of s olving this once formulated hypothesis is 
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suggested through the use of a multiple equation model 

using a regression technique. 

Another purpose is for predictive reasons. This 

is fairly self- explanatory. However, Morss states that 

the methods of research may be less restrictive when 

prediction is the object, not understanding. In the case 

of cross section data prediction is extremely difficult 

to accurately accomplish. A certain government unit's 

expenditure pattern can be predicted by its own history 

rather than a collection of different government units 

although similar in makeup. 

The final purpose is to provide guidelines for 

normative decisions. Research with this objective 

requires norms that act as standards from which to act. 

Regression analysis provides far more accurate calcu 

lations of the norms than unweighted values. Deviation s 

and the regressed variables 1 norms (the residuals) 

could provide the guideline for officials to act 

accordingly. 

The proc eeding purposes are not the only purposes 

for research should be directed. Morss also holds that 

there are other objectives for res earch . Di saggregation, 

the type of analysis the research is conc erned with, and 

the form o f th e ltypothesi s are additional objectives. 

It would seem r a ther awkward to attempt to use differing 
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governmental units as parts of a single model. Morss 

is in favor of the use of time series data over cross 

section data for analysis. He holds that unfavorable 

results and not enough significance can be attached 

to cross section results in the areas of prediction 

and understanding. He further contends that cross section 

analysis may not reveal as much about particular relation

ships that can be gleaned from time series analysis. The 

last purpose is concerned with the type of hypothesis 

used. Morss argues that the additive hypothesis is more 

favorable in his opinion although this formulation 

should be determined by the model that best approximates 

the actual situation involved. 

The significance of this article is that it 

presents determinants for undertaking research and study 

of public expenditure. Henderson is in direct accord 

with five of the six purposes. His choice of cross 

section da ta seems to be the most practical in view of 

the fa c t tha t the size of the sample was 3,080 counties. 

Another reason was that f!enderson's sample was from 

all across the U.S. Cross section data enables one to 

examine variables that are significant in more than 

individual areas. Mo1·ss ag r ees with this use of cross 

section data . 
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Conclusion: This review of literature has presented 

a group of articles, developing a mathematical model 

from a microeconomic framework as a final result in 

order to carry out an empirical study. Admittedly, 

the scope of each article was not directed to Henderson's 

final mdoel . But the ingredients to formulate such a 

model existed in these papers and in the ideas each 

author presented. Correlating the major premises is 

the result of attempting to understnad the problem 

and to solve said problem. 
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CHAPTER III 

THEORY • 

The main premise of this thesis, from a theoretical 

viewpoint, is that the solution to a public expenditure 

function can be derived within a microeconomic framework 

using the available microeconomic tools . Samuelson 

lays out the framework for an3.lysis in Foundati o_!:!:s of 

Economic Ana~ysis in Chapter VIII and continues this 

thought in the "Pure Theory". His use of the Lagrangean 

fun c tion to derive the first order conditions for the 

social welfare f unction provides the mechanism that 

Henderson also used. Henderson's chie f difference is 

that the analysis is applied to local community government. 

Musgrave says that tl1is explonation of public expenditure 

c an be derived through the fluctuations of national 

income. Samuelson's deriva tion in Foundations revolves 

around federal public expenditure. 

Henderson focuses upon two types of expenditures: 

public expenditures and private expend itures . Public 

expenditur e s ar e those being made by the local government s . 

Private expenditures are defined as personal income 

minus local taxes . Private expenditures also include 

-26 -
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taxes paid to state and federal governments besides 

consumption and personal s avings. 

The commun ity welfare function is made up of 

exogenous variables that influence the decisions of the 

elected officials with regard to the local public 

expenditure and tax levels. These exogenous variable s 

are per s onal income, intergovernmental revenue, and 

popula tion size. All the v ariables, except for population 

of course, are expressed in~ ~apita terms. 

The local community welfare function is of the 

general f orm U = ew. Tho se specific ordina l form of 

the function a s emp loyed by Henderson is: 

( 3. 1) 

wher e G is publ ic expenditure , and X is priva te expenditure, 

entering the equati on as an exponent o f e . G is rais ed 

t o the power in pa renthesis and tha t power is c01npris ed 

of percapit a personal income Y, per capita intergovern-

mental revenu e R, and population P. 

S 1 
• • W f TJ 1 (: h d . .:1 f • uo st1tut1ng e or l on e.Lt _an Slue o equa t1on 

(3.1) and taking the log of both sides gives the commu-

nity's collective welfa1·e as : 

This is ~noth e r w1y of expressing the c ommunity ' s ordinal 
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welfare function. The analysis in Foundations of 

Economic Analysis is all in terms of collective social 

unit utility. Henderson chooses, though, to expre ss 

this as W which is just a different letter of the 

alphabet . This has been proven equal to U in logarithms 

to base . e 

Another commen t is in order to clarify the rol e 

of the variables Y, R, and P. These variabl es , und oubtedly 

vary from community to community , thus they are exogenous 

for each community. The term inside the par en thesis in 

equation 2 is a parameter. 

A Commurd t_y 1 s Budget Con.~_!-.<' <ti nt 

An individual is limited in his consumption 

process by the amount of measured personal income that 

he earns. His consumption is also limited by his total 

assets and in general by his credit ra ting. The public 

expenditures or consumption of a community is similarly 

lim ited by the amount of taxes collected, revenues from 

federal and state governments, and the community's own 

ability to borrow or to cr ea te n ew debt. To quote 

Henderson directly inorder to begin to derive the budget 

constraint. : "The cannons of local finance are s ummarized 

by the 1 equation: 11 

T -- C ( G - R) (3.3) 
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T is per capita local taxes and user charges and is 

assumed to be a fixed proportion of the difference 

between public expenditures and -- intergovernmental 

2 revenue. The coefficient is the proportion of public 

expenditures not financed by intergovernmental revenues 

that are financed by local taxes; 1 -- e therefore must 

be the proportion of public expenditure financed by debt. 

It is obvious that if 8 = 1 that taxes would 

exactly be equal to expenditures not financed by inter-

governmental revenue R and that creation of new debt (D) 

would not be necessary. However, this is not the realistic 

case, since it is customary to finance capital expenditures 

from new debt. Thus, new debt is defined as: 

D = G - T - R (3.4) 

Substitute the value of! (3.3) into (3.4) 

D = G - [ 8 (G - R)] - R (3.4.1) 

carrying out the arithmetic operation 

D = G - eG - eR - R (3.4.2) 

It js now necessary to rearrange equation (3.4.2) in order 

to manipulate the equation into proper order whereby the 

final form as g iven in (3.4) is derived. 
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D = G- BG -BR + BR (3.4.3) 

Factoring out the G and the R (3.4.3) reduces to: 

D = G ( 1 - B) - R ( 1 - B) (3.4.4) 

and rearranging terms 

D = ( G - R) (1 - B) 

or (3.4.5) 

D = (1- B)(G- R) 

The need to include debt as part of the budget constraint 

stems from the fact that, as Henderson notes, capital 

expenditures are generally financed in the manner, i.e. 

schools, county roads and vehicles and swimming pools. 

Local taxes are the difference between personal 

incom e and private expenditure, 

T = Y - X (3.5) 

set (3.5) equal to (3.3), and rearrange the terms. The 

budget constraint is no\.\." expressed in terms of the same 

variables used in the welfare function. 

Recall T = B(G - R) for local governments and we 

al so know T = Y - X. 

Setting (3.5) equ a l to (3.3): 

Y - X = S (G - R) 
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Y - X = SG - SR 

rearrange terms to get expenditures and revenues on 

opposite sides so that 

-X - SG = -Y - SR 

and multiply by -1 to get 

X + SG = Y + SR (3. 6) 

for an equilibrium budget constraint for local governments. 

It is necessary to note that the element of debt is not, 

as of yet, entered into this final budget constraint. 

The creation of debt means a source of not only revenue, 

but also an instrument of expenditure. From (3. 4. 5), new 

debt is equal to D = G(l- S) - R(l- B). To incorporate 

debt into the budget is necessary because B f 1. The 

actu a l budg~t constraint them is: 

G (1 -· S) + X + SG -· G ( 1 - S) + Y + BR 

The instrument of debt c ance ls out and Henderson's final 

constraint, which is used in the Lagrange function, is 

(3. 6) . 

Maximum Welfare 

The community welfare function is (3.2) g1ven, 

and the cornnn_mjty budget constraint derived (3.6). It 
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is now possible to derive conditions where maximum 

welfare exists. The Lagrange function is formed with 

equations (3.2) and (3.6). 

L - Cao + alY = azR + a3P)logeG + X 

- >.(X + BG - Y - BR) 

Take the partial derivations with respect to the endo-

genous variables G, X, A. and se t them equal to zero: 

(3.7) 

(3. 8) 

= 0 (3;9) 

J L 
-j = X + OG - Y - SR 

D>.. 
= 0 (3.10) 

The value of A. =:; 1 is fro ~ 
m >.X' Substitute this value 

of into the result of A.L AL 
IG· IG now appears a.s: 

a 0 + aJY + a R + a p 
. 2 3 ---c;·------- - 13 = 0 

It is now necessary to find the ma.xl·Jnt1m 

(3.8.1). SclvingforG 

a 0 + a 1Y + a 2R + a
3

P 
----G·----- - B = 0 

(3.8.1) 

value of G from 
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multiply thru by G leaves 

solving for G 

a
0 

+ a
1

Y + a 2R + a
3

P 

B 
G = (3.11) 

To find the maximwn of X, solve for X 1n (3.10) 

X = SG - Y 8R = 0 

X = Y + SR - BG 
(3.12) 

X = Y + 8(R - G) or 

X = y 8(G R) 

These are the first order conditions for community 

welfare maximization. The definitions T = Y - X and 

D = G - T - R arc also first order conditions, given by 

definition. 

The indifference curve of the community's welfare 

function must be convex to fulfill the second order 

condition for constrained maximization. This is mathema-

tically derived by totally differentiating the original 

welfare function (3.2) 

cl lV 
dG 

dX 
dG 

-a
0 

+ a
1

Y + a
2

R + a
3

P 
-· --- - ·-------z--- ·· -:· 

G 

(3.13) 

(3.14) 
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setting (3.14) equal to zero 

d.2X ao + a
1

Y + a 2R + a 3P 

dG 2 = 
G 

0 (3.15) 

d 2X ao + a 1Y + a 2R + a 3P 
= ( -) 

dG 2 li 
(3.16) 

recall that 

G = 

and substitute this into 3.16 to see that 

d 2X ao + a
1

Y + a 2R + a p 
1 = (- 3 ) (G) = ~ > 0 

dGZ G G 

The system would be meaningless if the values of s and 

G were not positive. With this in mind, if the first 

order condit ions are fulfilled, this will, in fact, ensure 

the fulfillment of bh e second o r der conditions. The 

second order condition has been derived for this function 

and in keeping with a condition stated by Musgrave in 

Chapter I of this thesis, it is assumed that the values 

of S and G are positive which permits the investigation 

to continue. 

One other set of conditions must also be derived. 

There are four endogenous variables in this system: G, 

·~ ·, I_, and D. If the first orde r conditions are always 

fulfilled, the responsiveness of the endogenous variables 
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to changes in the exogenous can be derived. This is 

accomplished by totally differentiating the four equations 

of endogenous variables in terms of the exogenous vari-

ables. There is an algebraic manipu lation involved here 

though. There are values for G, X, and T that can be 

substituted for their respective values before differ-

entiating totally the four given equations. Totally 

differentiating the public expenditure equation (3.11) 

gives: 

a dY 
1 dG = -t3- + (3.17) 

In order to solve for the endogenous variables, equations 

(3.12), (3.5) and (3.4.5) require algebraic manipulation 

and substitution. Substitute the value of G from (3.11) 

into (3.12) 

(3.18) 

Then differentiate (3.17) totally and solve for the 

endogenous variable in terms of the exogenous variable. 

Substitute (3.12) into (3.5) leaves 

·r Y -· aJ + ' l + (' 0 

(3.19) 

(3. 20) 
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Then differentiate (3.19) totally for the endogenous 

variable in terms of the exogenous variables 

(3.21) 

To solve the final endogenous variable, D, in terms 

of the exogenous variables, substitute the value of G 

from (3.11) into (3.4.5) to get: 

a 0 a 1Y a 2R a 3P 
. n = C 1 - s) r C s + -s- + s + -s--) - R J (3.22) 

Totally differentiate (3.22): 

(3.23) 

The last step in termining the income, intergovern-

mental revenue, and population responses are to examine 

the signs of the partial derivatives, holding the 

non-exami ned exogenous var iables constant (e.g. dR=dP=O) 

h - . >.G I . . w en exam1n1ng ~y s s1gn. 

The final deriva tion is that of the elasticities 

for G and X with respect to first, Y; and second, with 

respect to R. It is necessary to substitute in the values 

of G and X into the four partial income elasticities. 

>._G y al y a 1Y 
eGY = 

>-.Y G (a 0 +a 1 y + a_-Z R +a 3 P ) 
= a

0
+a

1
Y+a 2R+a 3P s 

"AX y (1-a) · y 
(1-a 1 )Y (a 2- s)R eYX = = + -A.Y G -(a

0
+a 3P 



= 

R 
= 

G 

R 
x = 
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(1-al)Y 

- (a 0 +a 3P)+(l-a
1

)Y- Caz-=-sTR 

a
2

R 

+ "+ R. p ao all a2 -.-a3 

(a 2-s)R 

- (a 
0 

+ a-
3
-.,P'""")-+-:(r=l---a-

1
_,)""7'Y. - (a 

2 
- s ) R 

If total income or revenue is the sum of the income 

or revenue components, the11 the total income elasticities 

are the sum of the partial elasticit:ies previously found 

when examining the elasticities of G and X with respect 

to Y and R. 

e r.GY 

eEGY 

a 1Y + a 2R 
= (a 0+a 3P) + a 1Y + a 2R 

(1-a1)Y - (a 2-s)R 
= ~~----~ 

-(a 0 +~ 3 ~)+(1-a 1 )Y-(a 2 -s)R 

These derivations, divided into four parts, exhibit 

the various tools and methods of mathematical microeconornic 

analysis. The major derivations have been carried out 

completely in order to provide a definite base for analysis 

that directly involves the regression equations. The 

final sectiOil is verbally explained because of the tedious, 

curnl.)(~rs on nature of the proof. 

With these derivations, the thesis now has the 

·foundation to progress to the empirical chapter. 
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Chapter III 

FOOTNOTES 

1Jamcs M. Henderson, "Local Government Expenditures: 
A Social Welfare Analysis," Review of Economics and 
Statistics 50 (May 1968): 157. 

2Ibid., p.157. (See Henderson Footnote 2) 

3 Ibid. 



CHAPTER IV 

EMPIRICAL ANALYSIS 

The Data 

Cross section data were collected and transformed 

for this study of Florida metropolitan and non-metro

politan counties. The data were taken from the United 

States Department of Commerce's 1972 City and County 

Data B~ok, A Statistical Abstract. There are 67 counties 

in Florida: 16 are metropolitan and Sl are non-metro

politan. A population of 100,000 was the criterion 

used to classify a county metropolitan. 

The Regr~ssio_n Equations 

There are four endogenous variables in the system: 

local and public expenditures (G), private expenditures 

(X), local taxes (T), and new debt (D). There are only 

two regression equations though. The equations that 

involve X and D are collapsed and are included in the 

tax equations. New debt (D) can be viewed, as explained 

in Chapter II, not only as an instrument of revenue, but 

also as an instrument of expenditure. When debt is 

solved for (see 3.4.5) and then included in the budget 

-39-
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constraint (see 3.6) the instrument of expenditure on 

the left-hand-sid e cancels out the instrument o f revenue 

on the right-ha nd-side. The endogenous variable, private 

expenditure, collapses in the tax equation in the followin g 

derivation: 

GIVEN: T = Y - X 

X = Y - S(G - R) 

substitute the value of X into (4.1) 

T = Y - [Y - S ( G - R) ] 

( 4 .1) 

( 4. 2) 

(4.3) 

Per f orm the app ropria te and obvious arithme ti t operation: 

T ~ Y - Y + S (G - R) 

T = B (G - R) 

(4.4) 

( 4. 5) 

The tax equa tion (4.5) is the s e cond regression 

equat i on with the endo g enous var i a bl e (X) being expressed 

in (4.5) af t e r the in s trument of debt (D) has been 

cancel l e d out of the budge t constr a int (4.2) under the 

a ssump tion o f d e bt e xpenditure c ancelling out the d e bt 

r evenue . The l o c a l e xpe nd iture e quation a nd the t ax 

equat i on a r e writ t e n i n s tochas t ic f o r m. The first 

reg r e ssi on equat ion deriv ed a s a first-o r der condition for 

co ns t rained we l fa r e maximiza t ion i s 
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The regression tax equation now is 

T. = 8(G. - R. ) + V. 
1 1 1 1 

The subscript i signifies the observation and u. and 
1 

v. are the residual-distrubance terms. 
1 

Methods of Estimation 

(4.6) 

( 4. 7) 

Prior to discussing the method of analysis used on 

these equations, a brief explanation of the methods of least 

squares will be presented. The essential objective is to 

estimate the endogenous variables: percapita local expendi

ture (G) and Eercapita taxes (T). The method of least 

squares or linear regression provides such an avenue. The 

objective of this is that the estimated variable be BLUE: or 

that is 8 should be the best linear unbiased estimator of the 

regression equation (4.6). An estimator is BLUE when one 

considers only linear and unbiased estimators, in which S 

has a smaller vari a nce than any other comparable estimator. 

This is known as the Gauss -Markoff theorem which says among 

all compa·r ablc linear estimators that are also unbiased, the 

least squa res estimator, 8 has the smallest variance. 1 But 

there is a problem. 

"If ordinary least s quares (OLS) is a pplied to 
an eq ua tio n in a mod e l there will usually be 
mor e t .ha n on e curre nt e n do ge n ou s variable in the 
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relation and whichever variable one selects 
as the "dependen t" variable will generally 
be correlated with the disturbance in the 
equation so the OL~ estimates will be biased 
and inconsistent." 

This problem requires an alternate method to give a 

better estimate. 

The method for estimating a simultaneous system 

of equations is two-stage least-squares (2SLS). The trouble 

with applying OLS is that the endogenous variable in the 

regression equations are correlated with the disturbance 

term. Two-stage least-squares replaces the endogenous 

variable with a computed term which is hoped to be free 

of the disturbance element. Then linear regression or 

an OLS regression is performed on the equation. 

If the distur·bance terms, u. and v. (equations 4.6 
1 ). 

and 4.7) were independent and uncorrelated, OLS would 

provide a BLUE estimator. It will be shown that the 

residual terms of the two te sted regression equations 

are uncorrelated &nd the OLS does yield a BLUE estimator. 

The coefficient B is the sought-after parameter in 

this system. B is the proportion of local expenditures 

that are financed by local taxes (T) and not by inter-

governmental revenue (R). (1 - S), the remaining proportion> 

is that proportion of l ocal expenditures financed by new 

debt. A one dollar increase in local expenditure (G) 
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will necessitate a dollar increase in local taxes to 

finance (G). Since B I 1 and 0 < a < 1, there is a 

remainder that wi ll have to be financed by new debt, 

(1- S). 

Th~- Re_gre s s iop Re su 1 ts 

Tables 4.2, 4.3, 4.4, and 4.5 contain the results 

of the two methods of estimation applied. Table 4.4 

provides regression results for the proportion of 

expend itures financed by local taxes for al l 67 Florida 

counties aggregated. Table 4.2 contains the results of 

regr essions with the dependent variable "local taxes" 

where local taxes includes "use r charges". Table 4.3 

has the results with the dependent variable being 

"local taxes" alone. 

Count'' Charac t er istics 
---~------·-----

Table 4.1 contains the means of the variables for 

the state, for metropolitan counties and for non -metro-

politan c ounties . Exam ination of Table 4.1 shows a wide 

range of d ifference between the mean population size of 

metropolit an counties and for non-metropolitan c ounties . 

Examination of Table 4.1 shows a wide range of difference 

between the mean population size of metropolitan counties 

and non-metropolitan counties (342,000 versus 25,500). 

Pcrso :1 a l income al s o shovJs quite a difference-- $800.00 
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per capita difference ($3,000/per person versus $2,200/ 

person). Non-metropolitan mean per capita intergovern 

mental revenue is $130.00. Per capita taxes are higher 

in the metropolitan counties than in the non-metropolitan 

counties. And, as one would expect , mean per capita 

local expenditures are higher in the metropolitan counties 

than in the non-metropolitan counties. This is to be 

expected since metropolitan counties provide more public 

goods and services than non-metropolitan counties. 

The interesting feature of the means is that there 

is little difference in the percentage of revenue that 

"user charges" provide for non-metropolitan counties (37%) 

and metropolitan counties (36%). The national average is 

15%. It is obvious that "user charges" are a major source 

of revenue for both metropolitan and non-metropolitan 

counties. Allocation of the burden of payment responsibility 

and interpretation of the public demand for public goods 

and services are possibly the two major reasons for such 

a heavy rel iance on user charges in a rapidly expanding 

state. 

Beta Coeffici ent Results 

Henderson did not provide results from the ordinary 

least -squares form of linea r regres sion since he felt 

that it would provide an ir1consistent estimation of local 

t axes because of the correlation res idua l s . But that 
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method was performed on equation (4.7) where (T) is not 

only local taxes and user charges but also where (T) is 

just local taxes. 

The 8 coefficient for metropolitan counties with 

user charges is .9548 and for non-metropolitan counties 

is .9095. The F-statistics show significance and the 

t-test at a confidence level of two percent does reject 

the null hypothesis. Where T is just local taxes, B for 

non-metropolitan counties is .5960 and for metropolitan 

Counties B is .6169. The t-test again rejects the 

null hypothesis that B = 0 at a two per cent level of 

confidence. (The t-statistics are: 24.55 for metropolitan 

and 23.68 for non-metropolitan.) 

(- The results are slightly different when using 

2 two-stage least-squares. The R 's do not support a good 

fit, but the F-statistics are significant. B coefficnets 

for metropolitan counties with local taxes and user 

charges is .9567 and for non-metropolitan counties is 

.9452. The S coefficient for metropolitan counties 

without user charge s is .6200 and .603 4 for non-metro-
1 

J 

politan counties. 

When comparing the results of two-stage least-squares 

analysis on the metropolitan and non-metropolitan counties 

of Florida with Henderson's nat i ona l survey, the opposite 

results occur. Henderson found that metropolitan counties 
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d d db h 1
. . 3 

epen more on new e t t an non-metropo 1tan count1es. 

One should note that the difference between ordinary 

least-squares' B and two-stage least-squares B is slight. 

Reliance on new debt as an instrument of revenue and 

expend i ture ex i sts, but the magnitude is not overwhelming. 

The interesting point is that the non-metropolitan Florida 

countie s place a greater reliance on new debt as a means 

of fina nce than the Florida metropolitan counties. It 

is customary tha t larger, expanding counties have larger 

capital expansion programs and would depend more on new 

debt than the smaller non-metropolitan counties. This 

could po s sibly be explained by the size of the per capita 

intergovernmental revenue mean for non-metropolitan counties. 

Non-metropolitan counties (and in the Florida case, rural 

counties ) in Florida hav e had to create debt in order to 

provide speci f ied public goods and services because the 

Federa l a nd/o r state gove rnments provided these inter-

governmental r evenues for those particular public goods 

and s e rvices . Th e se gr a nts requir e d non-metropolitan 

counti e s to match the f ederal and/or state funds with a 

proportiona l a mount. The s coefficient (OLS) for non-metro-

polit a n coun t i e s using loca l taxes and user cha rges is 

.9095 . This mean s that .91 cents is the proportion of 

e ach dol l ar o f l ocal exp e ndi t ures not financed by inter-
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governmental revenues but by local taxes. The remainder, 

(1 - 6), .09 cents, is financed by new debt. Metro

politan counties only create .04 cents for every dollar 

for local expenditure. (See Table 4.2, OLS) 

The role of user charges is also of importanc e in 

the interpretation of the B coefficient. Comparing the 

e coefficients of taxes and user charges with the S 

coeffic ients with local taxes, a reduction of approximately 

.35 cent s if found in each case. This means that a dollar 

increase in local expenditures requires a .95 cents 

increase 1n taxes and us er charges for metropolitan 

counties (OLS). Using the same method of regression, the 

increase in t axes alone, without user charges, is .60 

cents for a dollar increase in local expenditures. 

Without the u ser charges, new debt would have to be 

increased .40 cents for every dollar of loca l expenditure. 

This confirms the importa11ce of user charges and the great 

reliance placed on said instruments by the counties of 

Flor id~. 

Examinin g the B coefficients from ordinary least

square s shows Ilon-metropolitan counties creating a .09 

cents new debt for every dollar of local expenditure. 

Two stage-least squares show that this amount is but .05 

cent s . I t is a contention of this thesis, contrary to 

Henderson, thnt ordinary lea s t -squa res will produce a 
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BLUE estimator of S, since u. and v., the residuals of 
1 1 

G. and T. are not correlated, thus independent. The 
1 1 

correlation between the residual of G. and T. (when 
1 1 

Ti is the OLS estimate) is insignificant as is the case 

with the residual of T. from two-stage least-squares. 
1 

Table 4.4 presents the ordinary least-squares 

results on the coefficient where T is local taxes and 

user charges, and local exp enditure is currently local 

expenditure, not total. The results are from the aggre-

gated counties of the state. Beta (B) is 1.0559 (with 

2 R = .8042 and F = 12.03). When current expenditures are 

increased by a dollar, an increase of $1.06 in taxes and 

user charges is occurring. Beta (B) is .6805 without 

the user charges (with a .7611 R2 and an 11.33 F). Taxes 

have risen by .08 cents when comparing B's between total 

and current local expenditures for the 67 counties. 

(See Table 4.3, 67 counties.) This tends to suggest a 

relative preference in raising the tax level over the 

leve1 of us er charges in an attempt to keep the demand 

of public goods and services a t a maximum level. An 

increase in the us e r charges for specific goods and 

services may cause a d ecrease in the demand for those 

public goods and services provided for by user charges. 
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Responsiveness of the Endogenous Variables to Changes 

In the Exogenous Variables 

The results of the regression analysis on the system 

not only provides the estimated B coefficients that was 

the initial objective, but also provides parameters along 

with B to study the response of the endogenous variables 

(per capita G, X, T, and D) to changes in the exogenous 

variables (per capita Y and R, and P). This is accomplished 

by examining the derived total differential equations from 

Chapter III (see equations 3.17, 3.19, 3.21 and 3.23). 

To examine the response of per capita G, X, T, and 

D to a change in per capita Y, per capita R, and Population 

are held constant (dR = dP = 0). Divide both sides of the 

examined equation by the exogenous variable (in this case 

dY) which cancels the dY on the right-hand-side of the 

equation and leaves as a result the partial derivative, 

aG aY' and the partial's result. Table 4.7 and 4.8 present 

the results for each partial derivative. Table 4.7 

contains the results using the B derived from local taxes 

and user charges. Table 4.7 uses the B derived from just 

local taxes. 

Personal Income Resuonse 

The response of the endogenous variables to a change 

in per capita personal income 1n this thesis conflicts with 

LTd · 1 d. d 1· 4 nen e tson s er1ve . resu ts. A change of one dollar in 



personal income stimulates a .07 cent increase in local 

expenditures for public goods and services in metropolitan 

counties. Henderson's results were opposite in as much as 

non-metropolitan counties had a greater response than the 

metropolit an counties. 

The same dollar change 1n personal income in the 

metropolitan counties stimulates a .93 cent increase in 

private expenditures, a .07 cent increase in local taxes 

and user charges, and a .003 cent increase in new debt. 

The non-metropolit an county response for these same 

categories for a change of a dollar in personal income is 

.95 cents for private expenditures, .OS cents for local 

taxes and user charges, and a .004 c ent increase in new 

debt. The B coefficient that has be en used in these 

derivatio ns was derived using local taxes and user charges. 

Tabl e 4.8 presents the endogenous variables' response 

to a change in personal income where 6 has been derived 

from just local t axe s. An increase of one dollar in 

personal income requires an increase of .12 cents for 

local expenditures on the same bundl e of public goods and 

services that with a user charge st imu lated a .07 cent 

increase in metropolitan counties. Local expenditures 

increase from .OS cents to .08 cents in non -met ropolitan 

counties in this same example. 
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Intergovernmental Revenue Response 

The results of the endogenous variables' response 

to a change in intergovernmental revenue corresponds to 

Henderson's results. 5 However, there is a difference in 

the magnitude of the differential. An additional dollar 

of intergovernmental revenue creates an additional local 

expenditure of $1.64 for metropolitan counties and a 

$1.29 additional local expenditure for non-metropolitan 

counties. Beta ( S) again has been derived using taxes and 

user charges. Local taxes and user charge s increase by 

.61 cents, in metropolitan counties and .26 cents in 

non-metropolitan counties with an additional dollar of 

intergovernmental revenue. A .03 increase in new debt 

is generated by a dollar increase in intergovernment a l 

revenue for both metropolitan and non-metropolitan counties. 

These results correspond to Henderson in the same manner, 

but the affect of the change is greater on the observations 

in this thesis. 

WJ1en the B coefficient is derived from local taxes, 

the effect stimulated by the change 1n intergovernmental 

revenue on the endogenous variables is significant (See 

Table 4.7). An additional dollar of intergovernmental 

revenue creates an additional $2.54 in local expenditures 

for metropolit an counties and a $1.97 increase in local 

expenditures for non -metropolitan counties . But the 
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most significant response is in new debt expansion. 

An increase of .56 cents in metropolitan counties and 

.39 cents in non-metropolitan counties is generated by 

an additional dollar of intergovernmental revenue. 

Without user charges, the counties would have to pay more 

for the same buLdle of public goods and services. Addi

tionally, the county governments would not only have to 

create a larger debt but also run a higher deficit. 

Population Response 

The response of the endogenous variables to changes 

in population corresponded to Henderson's results in this 

category. The magnitude of the response is also similar. 

The response is measured in terms of a change in population 

of 1000 people. 

An increase of 1000 people in the metropolitan 

counties stimulated an increase of .008 cents in per 

capita local expenditures and reduced per capita local 

expenditures in non-metropolitan counties by .42 cents . 

Priva te expenditures decreased in metropolitan counties 

by .00 78 cents but increased by .38 cents in the non-metro

politan counties. Population increases caused a reduction 

of taxes and meant less new debt in the non-metropolitan 

countie s , but increases (although less than Henderson's 

increases) in the metropolitan counties. These results 

are derivetl using the f3 coefficient estimated from local 
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taxes and user charges. 

With the s coefficient estimated from just local 

taxes, the results again reflect the same response in the 

endogenous variables, but of a greater magnitude in local 

expenditure and new debt. This reflects the ability to 

reduce per capita new debt and per capita local expenditures 

for the same bundle of goods as population increases. This 

is to be expected in the non-metropolitan counties. The 

bundle of public goods and services is smaller in non-metro

politan counties, thus when the population increases and 

the bundle of goods remains constant, the cost per capita 

is reduced because more people are now paying for those 

public goods and services. Local expenditures increase 

as does new debt in the metropolitan counties. More 

people require more public goods and services. A greater 

population presents a more varied demand also. Since user 

charges are not part of local taxes, local taxes are 

raised and a higher debt created in this case. 

Unfortunately, this analysis of the population 

effect on the endogenous variables can not be regarded 

with a significant degree of confide11ce. The statistical 

insignifitance of the population variable weakens the 

reliability. The comput ed t-value for population variable 

for mct1·opolitan counties (15 degrees of freedom) is 

.3181. The computed t-value for non-metropolitan counties 
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(30 degrees of freedom) is in absolute value .8031. 

Income Elasticities for Local and Private Expenditures 

Table 4.6 gives the partial and total income 

elasticities with respect to local and private expenditures. 

Beta (S) is estimated from local taxes and user charges. 

These income elasticities conflict with Henderson's income 

elasticities. 7 This is expected, recalling the affect 

of a change in personal income on the endogenous variables 

per capita local and private expenditures. 

Derivation of the partial and total income elasti-

cities has been performed at the end of Chapter III. The 

mean values of per capita pe rsonal income, per capita 

intergovernmental revenue, and population are used with 

the estimated parameters to compute the estimated elasti-

cities. 

Tot al income elasticities reflect the relative 

preference of metropolitan counties for local expenditure 

over private expenditure. Non-metropolitan counties show 

a relat ive preference for private expenditures over loca l 

expenditures. Th1"s could "bl . poss1 y suggest that non-metro-

politan COtJntics have a demand for public goods and services 

that could not be provided unless a sacrifice of private 

expenditures is undertaken. But the non-metropolitan total 

income e l asticity for local ·expenditure and for private 
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expenditure are near enough to unity to indicate that 

non-metropolitan counties will use either method to 

fulfill the demand for public goods. The metropolitan 

counties irtcorporate a variety of demands where as the 

non-metropolitan counties have a specific demand, dependent 

upon the background of the local population. 

Rern3rk s About the Response of the E~doge~ous Variables 

to Changes in Per Capita Personal Income and Intergovern

tal revenue 

The role of user charges continues to be accentu-

ated when comparing the results of the responses of 

per capita local expenditures, prjvate expenditures, 

local taxes, and new debt to changes in per capita 

personal income and intergovernmental revenue. Without 

user charges, local expenditures rise in order to pay 

for the same bundle of goods and services. The possibility 

exists that if Florida counties did not rely as heavily 

on user charges for public goods and services as they 

do, the cost of providing said goods might be prohibitive 

for many cow1ties, given the mean per capita personal 

income of the state ($2410). 

The non-metropolitan counties response to changes 

in personal income and intergovernmental revenue indicates 

the conservative nature of the rural areas with regard to 

their positiOJlS on handling non-local sources of funds. 
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Non-metropolitan counties will accept all the inter

governmental revenue that they can get, but will only 

apply those specifically designated funds (R) to the 

required public projects. They decrease private expenditure, 

but not as much as the metropolitan counties with addi

tional intergovernmental revenue. Non-metropolitan 

counties possibly retain the nottion that too much 

involvement by external public agencies will decrease 

local control over the direction that the county takes in 

decision making and local economic welfare. 

The metropolitan counties, on the other hand, have 

a larger demand for public goods and services to satisfy. 

Expansion is very pronounced in these counties. To 

finance this demand, metropolitan counties are running 

defic its . However, these deficits are not as great as 

the estimated deficits found for the non- me tropolit an 

counties. This could possibly be explained in a number 

of ways. Public goods and services in the rural areas 

of the South were not as sophisticated in the past as 

the present demand requires. To satisfy that demand, 

which the federal and/or state government provided funds 

to fin a nce, a greater amount of local taxe s and user charges 

were necessary. Since the local governments of this 

cat egory desire to limit these charges, th e n new debt is 

the next available alternative . Progress is an expensive 
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c ommodity. 

Concluding Remarks 

Comparisons, using the regression equation coeffi

cients, show differences between metropolitan and 

non-metropolitan counties. Metropolitan counties are more 

responsibe to per capita personal income increases than 

the non-meti·opolitan counties. Non-metropolitan counties 

have a relative income preference for private expenditures 

over local expenditures; metropolitan counties prefer 

local to private expenditures. These differences conflict 

with Henderson's findings for the national survey. Metro

politan counties are more responsive to increased increments 

of int ergove rnmental revenue with dY = dP = 0. The final 

comparison is that non-met~opolitan county p e r capita 

local expenditures decrease with increases in population. 

But the reliability of this is questionable because of 

the insi gnificance of the estimated population variable 

and its estimated parameter due to the low t-value. 

This chapter has also developed the importance that 

the counties of the state of Florida have placed on the 

instrument of user charge as a means of revenue to carry 

out public projects. The conflict between the national 

survey of Henderson's 1968 study and this thesis over which 

classifjcation of county creates the larger new debt 
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provides information concerning the problems of over 

aggregation. What holds for the nation should not be 

immedi a t e l y i n f erre d a s b ein g ~rue f or ~he individual 

state without some research. The method of estimation 

was also the opposite of the national survey because the 

method applied, ordina ry least-squares was found to 

provide the BLUE estimate of the elusive, lynx-like, 

and much sought after B coefficient. 



TABLE 4.1 

TABLE OF MEANS 
(per capita values) 

METROPOLITAN NON-METROPOLITAN TOTAL 67 

Personal Income (Y) $3083.56 $2199.37 $2410.52 

Intergov. Revenue (R) $69.32 $129.55 $115.16 

Population (P) 342,812 25,583 101,339 

Local Expen (G) $246.79 $261.83 $258.24 

Local Taxes (T) $109.85 $78.74 $86.17 

I Local Taxes + 
0'\ User Charges $170.36 $124.73 $135.63 Lf') 

I 

User Charge (U) $60.51 $45.99 . $49.46 

% User Charge 36% 37% 37 % 

(G - R) 
(total) $177.47 $132.29 $14~~ . 08 

(G - R) 
(current) $160.24 $92.22 $108.46 
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TABLE 4.2 

The Regression Equation: aO 
G. = -- + 

1 8 
alY + 

i3 

a2R + 

s 
a3P 

s 
+ u. 

l 

Metropolitan (16 counties) 
. G = -83.695 + .0711324Y + 1.56497R + .00000775P 

Std. Error-.... . _...___.-. .r _ ...... (71. 2379) (. 01839) (. 35496) (. 0000244) 
T-Value ... -~·~ ···-~o ... ·· (-1.1749) (3.8684) (4.4088) (.3181) 
R2 .6714 

,F-Ratio 8.174 
\) \ 

Non-Metropolitan Counties (5l) 

Std. Error 
T-Value 
R2 
F-Ratio 

.6363 
27.408 

Total 67 Counties 

Std. Error 
T-Value 
R2 . 6228 
F-Ratio 25.57 

G = 14.0476 + .048008Y + 1.17239R + (-.000378P) 

(54.2837) (.022165) (.14325) (.00047111) 
(.2588) (2.166) (8.184) (-.803) 

G = -5.0385 + .04998Y + 1.2209R + .00002133P 

(3.2581) (.015182) (.11959) (.00004115) 
(-.1165) (3.293) (10.2098) (.518) 

( 4. 6) 
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TABLE 4.3 

The Regression Equation: 

A. Ordinary least -square T1 = 8(G. - R.) + v. 
1 l 1 

( 4. 7) 

where local taxes Ti not only equals local taxes but also user charges. 

Std. Error 
T-Value 
R2 
F-Ratio 

METROPOLITAN 

T = .95475 (G - R) 
(.02767) 
(34.500) 
.6512 

26.1398 

NON-METROPOLITAN 

T = .9094 45 (G - R) 
(.02769) 
(32.849) 
.7194 

125.6249 

B. Two-Stage least-squares A 

T. =s(G. - R.) + v. 
1 1 1 1 

TOTAL 67 

T = .924122 (G - R) 
(.02135) . 
(43.287) 
.7467 

191.6094 

where local taxes Ti not only equals local taxes but also user charges . 

METROPOLITAN NON-METROPOLITAN TOTAL 67 
A A A 

T = . 95672 (G-R) T ~ .94516 (G - R) T = .95031 (G- R) 
Std. Error ( .0 3764) (.05272) (.03866) 
T-Value (25.415) (17.929) (2 4 .581) 
R2 .3640 .1471 .2669 
F-Ratio 8.013 8.454 23.661 
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TABLE 4. 4 

The Regression Equation: 

A. Ordinary least-squares: T. = B(G. - R.) + v. 
1 1 1 1 

where local taxes Ti is equal to just local taxes 

METROPOLITAN NON-METROPOLITAN 

T = .61687 (G - R) . 59596 (G - R) 

Std. Error (.02513) (.02517) 
T-Value (24.551) (23.678) 
R2 .5239 .671 4 
F-Ratio 15 . 41 100.11 

B. Two-stage least-squares ·' 
T. == S(G. - R.) + v. 

l 1 1 l 

where local taxes Ti is equa l to just local taxes. 

METROPOLITAN NON-METROPOLITAN --- · 
" " 

T = .62002 (G- R) . 60339 (G - R) 

Std. Error (.02 74 3) (.04412) 
T-Value 22.603 13.675 
R2 .4408 .1533 
F-Ratio 11.04 8.87 

TOTAL 67 

.60 273 ( G - R) 

(.01 93 0) 
(3 1.235) 
.6 88 6 
143.74 

TOTAL 67 
" 

. 60952 (G - R) 

(.03209) 
18. 99 5 
.2 400 
20.53 
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TABLE 4.5 

A. Ordinary Least-squares 

The Regression Equation. 

T. = B(G. - R.) + v. 
1 1 l 1 

where local taxes T. is equal to local taxes and user charges and G. is equal to 
just current local ~ublic expenditures. 1 

Std. Error 
T-Value 
R2 
F-Ratio 

TOTAL 67 COUNTIES 

T = 1.0559 (G - R) 

(.06418) 
16.454 
.8040 (Partial R2) 
12.034 

B. where local taxes Ti is equal to just local taxes and Gi is equal to just current 
local public expend1tures. 

Std. Error 
T-Value 
R2 
F-Ratio 

TOTAL 67 COUNTIES 
T ::: .68050 (G- R) 

(. 0469:~) 
14.501 
.7611 (Partial R2) 
11.327 
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TABLE 4.6 

Partial and Total Income Elasticities for Mean Metropolitan, Non-metropolitan, 
and Aggregated 67 Counties. 

METROPOLITAN NON-METROPOLITAN TOTAL 67 

eGY .8888 .3377 .4629 

eGR .4396 .6484 .5403 

eGY* 1. 3284 .9861 1.0032 

eXY .9775 1. 0185 1. 0148 

eXR .0144 .0413 .0151 

eXY* .9919 1. 0598 1. 0299 

*Note that this elasticity is the TOTAL INCOME elasticity for either local 
public or private expenditure. 
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TABLE 4.7 

Responses of the endogenous variables to changes in the Exogenous Variables 

*Note that the S coefficient has been estimated using both local taxes and user 
charges 

4.7.1 

Response of Endogenous Variables to Personal 

(dollars per dollar) 

METROPOLITAN 

Local Expen. 

Private Expen. 

Local Taxes 

Local Debt 

4. 7. 2 

.0745 

.9289 

.0711 

.0032 

Income Increments 

NON-METROPOLITAN TOTAL 67 

.0528 .0541 

.9520 .9500 

.0480 .0500 

.0044 .0038 

Response of the Endogenous Variables to Intergovernmental Revenue Increments. 

(dollars per dollar) 

Local Expen. 

Private Expen. 
Local Taxes 

Local Debt 

METROPOLITAN NON-METROPOLITAN TOTAL 67 

1.6392 

-.6103 

.6103 

.0289 

1. 2891 

-.2630 

.2630 

.0277 

1.3211 

-.2968 

.2968 

.02 44 
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TABLE 7 (Cont.) 

4 . 7. 3 

Response of the En~genous Variables to Population Increments 

(dollars per capita per thousand people) 

~TROPOLITAN NON-METROPOLITAN 

Local Expen .0 08 -.420 
Private Expen -.0078 .380 
Local Taxes .0078 -.380 
Local Debt .00035 -.036 

TOTAL 67 

.023 

-.021 

.031 

.020 
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TABLE 4.8 

Response of the Endogenous Variables to Changes in the Exogenous Variables 

*Note that the B coefficient has been estimated using only local taxes 

4. 8. 1 

Response of Endogenous Variables to Perscnal Income Increments 

(dollars per dollar) 

METROPOLITAN NON-METROPOLITAN 

Local Expen. .1153 .0806 

Private Expen. .9289 .9520 

Local Taxes .0711 .0480 

Local Debt .0442 .0464 

4. 8. 2 

TOTAL 67 

.0829 

.9500 

.0499 

.0329 

Response of Endogenous Variables to Intergovernmental revenue Increments. 

(doliars per dollar) 

Lccal Expen 

Private Expen 

Local Taxes 

Local Debt 

METROPOLITAN NON-METROPOLITAN TOTAL 67 

2.5368 

-.9481 

.9481 

.5888 

1.9671 

-.5764 

.5764 

.3907 

2.0257 

-.6182 

.6182 

.4075 
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TABLE 4.8 (Cont.) 

4.8.3 

Response of the Endogenous Variables to Population Increments 

(dollars per capita per thousand people) 
METROPOLITAN NON-METROPOLITAN 

Local Expen .0130 -.6350 

Private Expen -.0078 .3800 

Local Taxes .0078 -.3800 

Local Debt .0003 -.1530 

TOTAL 67 

.0350 

-.0210 

.0210 

.0850 
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Chapter IV 

FOOTNOTES 

1Ralph E. Beals, Statistics for Economists, (Chicago: 
Rand McNally, 1972), p. 171. 

2J. Johnston, Econometric Methods, 2nd ed. (New York: 
McGraw Hill, 1973), p. 376. 

3James M. Henderson, "Local Government Expenditures: 
A Socia.l Welfar e Analysis," Review of Economics and 
Statistics 50 (May 1968): 158. 

4Ibid., p.159. 

5rbid., p.l60. 

6Ibid. 

7Ibid., p.162. 



CHAPTER V 

SUMMP.RY AND CONCLUSION 

Summary 

The purpose of this thesis was to study county 

public expenditure patterns and the means of financing 

said patterns. The subject of the thesis were the 67 

Florida counties. Three classifications provided an 

area of comparison: metropolitan, non-metropolitan, and 

the aggregated counties as a whole. 

A system of two equations served as the model. 

The model was derived under the conditions of constrained 

welfare maximization. Ordinary least squares was the 

method used to estimate the parameters of the system. 

Chapter II outlines a survey of the literature 

in an attempt to formulate an evolutionary process in 

reaching the model of the thesis. Chapter III presents 

the actual derivation of the model, derived within the 

realm of microeconomic theory (maximum utility, convex 

indifference curves, etc.). The preceding chapter 

presents the results of the empirical analysis obtained 

from the dat a of Florida counties. 
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Conclusions 

Several conclusions have been developed through 

the research of this study. The role of the user charge 

as a major source of revenue for the counties of the 

state is of major importance. Comparison of the coeffi-

cients, using local taxes including user charges and 

local taxes ex cluding user charges, indicates not only 

the counties' reliance upon user charges, but the 

consequences of a not so heavy reliance -- increased 

new debt and large deficits. 

This the s is shows that the non-metropolitan counties 

of Florida relied more heavily on new debt than the 

metropolitan. This is contrary to the norm. Generally, 

the metropolitan counties create the larger new debt. 

Metropolita n counties usually have larger capitol expan

sion pro grams and said programs generally are fin anced 

through the creation of new debt. 

The responses of the endogenous variables of the 

syst em to a change in personal income increments is 

contrary to the results shown in Henderson's national 

survey . Where responses are similar to change in 

intergovernmental revenue and population, there is still 

a difference in the magnitude of the derived differentials. 

The Florida counties' differentials are larger than 

Henderson 's national survey. Us er charge importance is 
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solidified even more by derivjng the desired differentials 

using the particular Beta (B) coefficients. 

Finally, the method of estimation this thesis used 

is the opposite of that of Henderson's method. It was 

found that o rdinary leas t squares provides the BLUE 

estima tor o f 8 for the system. This is justified because 

of the indepe11dence of the residual terms in the 

regres sion equations. 

Possible Further Research 

Fitting time-series data to the model would be 

one area of research that could be extensively develop ed. 

With the use of time-series data, forecasting the future 

B's would be possible, thus providing the proper officials 

with additional information in which to guide their 

decision. This could be carried out for one state or 

a sample of states from different regions or of states 

from a particular region. 

Further dissections of local expenditure and B tax 

makeup s is an additional area for research. User charges 

as the depende11t variable would provide an interesting 

topic to deve lop. Other applications of the model in 

the realm of public exp enditure analysis will undoubtedly 

be applied . This will be d e pendent upon the desire to 

max imize the available public resources. 



LITERATURE CITED 

Archibald, G.C. , and Lipsey, Richard G. An Introduction 
to a Mathematical TreatBer.t o£ Economics. London: 
Wiedenfeld a nd Nicholson, 1973. 

Beals, Ralph E. Statistics for Economists. Chicago: Rand 
McNally, 1972. -

Henderson, .James M. "Local Government Expenditures: A 
Social Welfare Analysis." Review of Economics and 
Statistics 50 (May 1968): 156-163. 

Hende rson , James M. and Quandt, Richard E. Microeconomic 
}~heory: A Mathematical Approach. New York: McGraw 
Hill, 1971. 

Hirsch, Werner Z. Economics of State and Local Government. 
New York: McGraw Hill, 1971. 

Hu, Teh-wei . Econometrics An Intro_ductory ~nalysis. 
Baltimore: University Park Press, 1973. 

Johnst on , J. Econometric Methods. New York: McGraw Hill, 
1973. 

Morss, Elliott R. "Some Thoughts on the Det erminants of 
State and Local Expenditure." National Tax Journal 
19 (March 1966): 95-103. 

Musgrave, Richard A. "The Voluntary Exchange Theory of 
Public Economy." Quarterly Journal of Economics 
52 (February 1939): 213-237. · 

Samu elson, Paul A. Foundations of Economic Analysis . 
Cambridge: Harvard University Press ,-1963. --

Samu elson, Paul 1\ . "The Pure Theory of Public Expenditure." 
Revjew of Economics and Statistics 36 (November 
1954): 387-89. 

Samuelson, Paul/\. "Aspects of Public Expenditure Theories ." 
Review of Economics and Statistics 40 (November 
1958)-:-332-38. 

-73-



-74-

Strotz, Robert H. "Two Propositions Related to Public 
Goods." Review of Economics and Statistics 40 
(November 1958): 329-331. 

Tiebout, Charles M. "A Pure Theory of Local Expenditure." 
Journal of Political Economy 64 (October 1956): 
416-24. 

U.S. Department of Commerce. City and County Dat a Book: 
A Statistical Abstract, 1972. Washington, D.C.: 
Government Printing Office, 1972. 




	00_0cover
	00_1
	00_2
	00_3
	00_4
	00_5
	00_6
	00001
	00002
	00003
	00004
	00005
	00006
	00007
	00008
	00009
	00010
	00011
	00012
	00013
	00014
	00015
	00016
	00017
	00018
	00019
	00020
	00021
	00022
	00023
	00024
	00025
	00026
	00027
	00028
	00029
	00030
	00031
	00032
	00033
	00034
	00035
	00036
	00037
	00038
	00039
	00040
	00041
	00042
	00043
	00044
	00045
	00046
	00047
	00048
	00049
	00050
	00051
	00052
	00053
	00054
	00055
	00056
	00057
	00058
	00059
	00060
	00061
	00062
	00063
	00064
	00065
	00066
	00067
	00068
	00069
	00070
	00071
	00072
	00073
	00074
	00075

