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CHAPTER ONE 

INTRODUCTION AND REVIEW OF THE LITERATURE 

The origins of modern public finance can be traced to the obser-

1 vation that the efficient quantity of a public good in any given 

economy is the quantity where the marginal cost of the final unit of 

the public good is equal to the marginal evaluation of that final 

unit summed over all individuals. This notion of an efficient public 

sector was first discussed by Wicksell (1896) and later extended in 

the work of Lindahl (1919) and launched into the Anglo-American 

literature in a generalized form by Samuelson (1954). 

Although the aggregate notion of efficiency is a common theme 

to all three authors' analyses, significant differences exist among 

their underlying constructions that lead to the result outlined above. 

The Samuelson model is concerned solely with the description of 

aggregate efficiency conditions. 

The Wicksell-Lindahl analysis,on the other hand, focuses on the 

conditions where each individual is in some sense in an optimal position. 

In the Wicksell-Lindahl scheme each individual pays for the final unit 

of public-goods production the amount at which he truly evaluates the 

final unit. This is not a necessary condition in Samuelson's model. 

The Wicksell-Lindahl model is in a basic sense concerned with how 

1Throughout the dissertation unless otherwise noted the term'public 
good'1 will mean a "pure" public good in the joint consumption sense. 

1 
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the cost of a particular quantity of public goods is shared among 

individual taxpayers. 

In the Samuelson model there is no obvious mechanism by which 

the desired quantity of the public good emerges. The Wicksell model, 

however, has a political element. Wicksell simply pointed out that 

if a unanimous voting rule is required before any quantity of the 

public good can be provided, the aggregate and individual marginal 

conditions tend to emerge quite naturally. Lindahl implicitly assumes 

Wicksell's voting rule, but adds the requirement that each individual's 

share of the cost for the public good be uniform over all units. 

Although the Wicksell-Lindahl scheme does not describe the real 

world, 2 the analysis does recognize the importance of the collective 

choice process; and although the approach is normative by its very 

nature, it does contain a descriptive element. Even though Wicksell 

and Lindahl never tell how cost-shares could be determined from exist-

ing tax institutions so that the specific efficiency condition~ would 

emerge, the cost-share concept is in its own right an important concept 

because it lays an intellectual foundation for a positive theory of 

public finance. Instead of asking the Wicksell-Lindahl question of 

what choice rule and cost-sharing arrangement will lead to a particular-

ly desirable outcome, one can ask the question as to how specific real 

world institutions of taxation translate into individual cost-shares, 

and how these cost-shares translate into a determinate outcome. 

2Few fiscal institutions use a unanimous voting rule. 
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The purpose of this dissertation is in this positive vein. 

The question asked here is: how does the existence of tax expenditures,/ 
! 

or tax loopholes in the popular parlance, influence the 

of individual cost-shares and influence fiscal outcomes 

framework. 

I 
determination f 
in a democratic) 

This first chapter is intended as a brief introduction 

to the tax expenditure question. In the first section, the definition 

of tax expenditures will be presented and the issues surrounding this 

definition discussed. The second section will evaluate the empirical 

importance of tax expenditures under the current federal personal 

income tax structure. The third section will briefly discuss the 

orthodox analysis of tax expenditures and will contrast this with a 

collective choice approach to tax expenditures. 

I. The Tax Expenditure Concept 

It will be useful at this point to define the specific tax loop-

holes that will be discussed in this dissertation. The focus here will 

be exclusively on three kinds of tax loopholes as they relate to the 

federal personal income tax; the tax exemption, the tax deduction, 

and the tax credit. 3 

TAX EXEMPTION: Allowing a taxpayer to deduct from his taxable income 

some fixed dollar amount. 

TAX DEDUCTION: Allowing a taxpayer to deduct from his taxable income 

all or some portion of his personal expenditures on some specified good. 

3 Other potential loopholes that come to mind are the tax deferral 
and tax splitting. 
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TAX CREDIT: Allowing a taxpayer to deduct from his tax bill some 

percentage of his personal expenditure on some specified good. 

The labeling of these (and indeed other) tax preferences as tax 

expenditures was first exposited by former Undersecretary of the 

Treasury, Stanley Surrey (1969). The idea Surrey presented was quite 

simple. Any tax preference, he argued, is designed with some intent 

in mind. Further, once the tax preference is in place the treasury 

los;es revenue that it would have obtained otherwise. From the 

treasurer's point of view, the tax preference has two faces, a policy 

intent and an opportunity cost. The preference is in this sense 

similar to a direct expenditure; thus, it is labeled a tax expenditure. 

Surrey went on to say that tax loopholes should be accounted for 

in this intent-cost fashion. Tax expenditures should be listed and 

their cost in forgone revenue calculated. A complete listing of all 

tax expenditures with their costs would constitute the tax expenditure 

budget. 

Although the basic concept here is very straightforward, two 

problems plague the actual tax expenditure budget. The first is the 

conceptual problem of identifying a tax expenditure which depends 

crucially on the definition of taxable income. The second is the 

empirical problem of measuring the forgone revenue of a tax expenditure. 

Consider each problem in turn. 

The problem of defining income for tax purposes is not a new 

problem in economics. There are several competing definitions of 

taxable income in the public finance literature. The problem this 

poses for the tax expenditure budget is that the tax expenditure 
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budget will vary according to the definition of income used. For 

example, a strict recurring net receipts definition would not include 

a capital gain as a part of income. Excluding capital gains from 

income would not be seen as a tax expenditure. However, if a Haig-

Simons definition of income is used, a capital gain is part of income 

and its exclusion from taxation would be a tax expenditure. As long 

as one man's loophole is another man's definition, it is hard to see 

how agreement could be reached on the budget's scope. The real problem, 

however, as several critics have noted (see Bittker (1969) and Wagner 

(1979)) is that the existing tax expenditure budget does not seem to 

fit any reasonably consistent definition of income. Most compilers 

of the tax expenditure budget claim to use a strict Haig-Simons def i-

nition of income. Under such a definition, the unrealized increase in 

the value of a capital asset is part of personal income, yet it is not 

subject to tax under present tax laws. The tax expenditure budget, 

however, makes no provision for this though it seems to be a straight-

forward tax expenditure. The problem becomes even more complex if the 

tax expenditure concept is taken to its logical limit. One could 

consider differential tax rates among commodities as tax expenditures 

designed to discourage consumption of highly taxed commodities. Plausible 

examples are taxes on vices such as tobacco and alcohol. But if this 

is the case could not the entire personal income tax been seen as a 

massive (and rather bizarre) tax expenditure designed to encourage 

leisure? The tax expenditure concept in this light becomes very slippery 

to say the least! 



6 

The second problem with the tax expenditure budget has to do with 

measuring the amount of revenue forgone as a result of the tax 

preference. Wagner (1979) has argued that the figures reported are 

overestimated, since they assume away behavioral responses. A simple 

numerical example will point out the problem. Suppose that Jones 

earns a gross income of $50,000, and over the $30,000 to $50,000 

income range the marginal tax rate is 50%. In the tax expenditure 

budget Mr. Jones' deductions would be counted as costing .50 x ($20,000) 

or $10,000. However, if Mr. Jones were not allowed the tax deduction, 

it is very unlikely that he would choose to earn $50,000 since the 

opportunity cost of income would have risen because of an implicit 

tax increase. The true revenue the fisc forgoes must be somewhat 

less than $10,000. Of course, the tax expenditure budget could attempt 

to estimate these incentive effects, but undoubtedly any such estimate 

would be open to question. Although the basic tax expenditure concept 

in its own right seems straightforward, there is a very real problem 

in translating it into a meaningful tool for tax policy. 

II. Empirical Importance of Tax Expenditures 

At this point it will be useful to consider the importance of tax 

expenditures to the individual taxpayer and to the overall federal tax 

system. To begin, consider a simplified version of the process by 

which a household figures its tax liability. The household adds up 
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4 its cash receipts from all sources. This constitutes gross income. 

From gross income the individual can subtract: 

1. ordinary and necessary expenses of operating a trade or 

business 

2. employee business and moving expense 

3. deductions attributable to rents or royalties 

4. expenses of outside salesmen attributable to earning a 

salary 

5. depreciation and depletion ••• of property held in trust 

6. exclusion of allowable sick pay •.. if the sick pay was 

included in gross salary 

7. deductible losses from the sale of capital assets ••• 

8. deductible half of excess of net long-term capital gains 

over net short term capital loss 

9. excludable portion of dividends (up to $100) 

10. business 'net' operating loss: deductions 

11. contributions to retirement funds (either Keogh or IRA) 

12. exclusion of • lump-sum distribution from qualified 

pension plan 

13. deductions for interest forfeited because of premature 

withdrawal. 5 

The net amount then constitutes adjusted gross income. 

4This would include in this simplified version all wages, salaries, 
tips, dividends, interest, royalties, rents, and gains from the sale of 
assets. 

5From Statistics of Income, Washington, 1976, Dept. of Treasury, 
Internal Revenue Service, p. 195. 
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Clearly the deductions at this stage are a mix of intentions. 

Some are simply accounting devices that would not usually be considered 

a tax expenditure under any circumstance (e.g., interest on premature 

withdrawals) whereas some are clearly what would be called under 

almost any definition a tax expenditure (the $100 dividend exclusion). 

The household can then deduct $750 from adjusted gross income for 

each person in the household. 6 Finally, the household can deduct from 

the remaining figure either the standard deduction which (in 1976): 

for unmarried persons was 16 percent of ad-
justed gross income but never more than $2,400 
or less than $1,700, for married individuals 
filing separately 16% with limits of $1,400 
and $1,050. For married persons filing jointly, 
(16%) • • • (with) limits (of) $2,800 and 
$2,100.7 

Or, if the taxpayer did not take the standard deduction, the 

taxpayer can itemize his deductions. Allowable deductions for itemi-

zation include: 

charitable contributions, interest paid, taxes, 
medical expenses, casualty or theft loss, 
alimony payments, union dues and other ex-
penses. 8 

After this deduction is subtracted from adjusted gross income and 

exemptions are subtracted, the residual forms taxable income. The 

taxpayer then simply turns to the tax tables and finds his gross tax 

liability. From this the taxpayer may then deduct any allowable tax 

6rwo exemptions (i.e., a $1,500 deduction) are allowed if the 
individual is over 65 or blind. 

7From Statistics of Income, £.2.• cit., p. 208. 
8 Ibid., p. 201. 
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d . 9 ere it. The process of computing tax liabilities is familiar to most 

taxpayers. The importance of individual income tax payments in the 

national economy is also familiar. 

The federal personal income tax has increased as an important 

source of federal revenues over the last twenty-five years or so. The 

absolute revenue raised from the federal income tax has increased from 

$29.5 billion in 1954 to $131.6 billion in 1976. If social security 

taxes are excluded from the calculation, the percentage of federal 

revenue coming from the personal income tax has risen from 48.5% in 

1954 to 63.5% in 1976.10 

The importance of deductions can be seen in Table 1. Deductions 

as a percentage of gross income have risen from 13.4% in 1954 to 21.6% 

in 1976. That is, coupled with the increasing importance of the 

federal personal income tax, has been the increasing importance of 

deductions both absolutely and relatively. The use of the standard 

deduction among taxpayers has remained relatively constant, rising 

slightly from 62.8% in 1954 to 64.3% in 1976. The percentage of total 

deductions in dollar values has declined from 43.4% to 36.7% over the 

1954-76 period. That is, more people use the standard deduction but 

itemizers are deducting relatively more. Finally, the importance of 

itemized deductions can be seen in Table 2. By far the most important 

itemized deduction was taxes deducted ($49.0 billion), followed by 

9The system described here is a simplification. 
procedures (e.g. minimum tax, income averaging, etc.) 
taxpayer, but in fact, the process probably describes 
by over 95% of all taxpayers. 

10 From Pechman, (1977), pp. 340-341. 

Other complicated 
can be used by the 
the procedure used 
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interest paid ($43.1 billion), with charitable contributions ($16.8 

billion) the third most important. The importance of tax expenditures 

cannot be questioned. 

III. Tax Expenditures: Orthodox Concerns Contrasted 
With Collective Choice Concerns 

The purpose of this section is to compare what could be described 

as a standard approach to the tax expenditure question to a collective 

choice approach. The goal here is first to provide the reader with 

some notion of the concerns tax expenditures bring to mind to an 

orthodox public finance specialist, and then to contrast these concerns 

with the focus of this work. 

How would an orthodox public finance specialist analyze the tax 

expenditure question? He could well begin by tracing out the positive 

implications of a tax expenditure. 11 Two sorts of contrasting cases 

could be considered: the case where the introduction of the tax expend-

iture would be predicted to induce consumers to adjust their private 

behavior, and the case where it would not. 

If, for example, expenditures on apples were deductible from 

taxable income, the specialist would point out that the deduction con-

stituted to any particular individual, a percentage subsidy for apple 

consumption equal to the marginal tax rate faced by the particular 

individual. He would then predict that apple consumption would rise 

11The following analysis could be found in most public finance 
textbooks. See, for example, Musgrave and Musgrave pp. 263-71 (1976). 
Browning and Browning (1979) Ch. 12, Buchanan and Flowers (1975) 
Ch. 22; and indeed in many general microeconomics texts. 
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as a result of the deduction allowance. A tax credit of some percentage 

r (r < 100%) would constitute a percentage subsidy of r for apple con-

sumption. The only difference between the deduction and the credit 

would be that the percentage subsidy would always be uniform over 

individuals; whereas the deduction would be uniform over individuals 

only under a strictly proportional tax rate structure. This can be 

contrasted with the case where no adjustment occurs in response to the 

tax expenditure. For example, if all individuals who had surnames that 

began with B before 1970 were allowed to deduct an additional $1,000 

from their taxable income, no one could technically adjust into the 

favored category. In this case no changes in behavior are predicted, 

aside from the income effects generated to those whose last names 

began with B. 

The analyst would then turn his attention to the normative question 

of when a tax expenditure could be justified. The answer would depend 

upon whether the outcome of the tax expenditure met an ~ priori criterion 

of efficiency and equity. That is, the question would be reformulated 

to ask, does the tax expenditure aid or hinder the achievement of 

economic efficiency and/or equity? 

Consider the question within the confines of the first positive 

case outlined above, the case where individuals adjust their consump-

tion patterns in response to the tax expenditure. Now it is quite 

obvious that if the tax expenditure is to be justified the behavioral 

adjustment must be the goal of the tax expenditure. This intent is 

potentially justifiable on efficiency grounds. If the tax expenditure 

subsidizes a good that generates Pareto relevant positive -externalities 
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and tends to be undersupplied in an ordinary market context, the tax 

d . ld b . b id i . h p. . 12 expen iture cou e a corrective su s y n t e igouvian sense. A 

potential real-world example could be the deduction for charitable 

contributions. If charitable organizations generate positive exter-

nalities at the margin then the tax subsidy may be justifiable. This 

does not necessarily mean that the tax induced subsidy is the best of 

all possible subsidy plans, but means simply that it could be. Now, 

of course, if a tax expenditure is enacted that subsidizes a private 

good where no relevant positive externalities are present, the tax 

expenditure deters economic efficiency. In the test case if, in fact, 

charitable organizations produce no marginal externalities, then the 

tax deductibility of contributions is a distorting policy. 

Now consider the case where tax expenditures do not induce private 

adjustments. In this case, the taxpayer in the favored class is allowed 

some tax relief but no one can do anything to enter or exit the pre-

ferred class. A real-world example would be the double exemption for 

taxpayers 65 years of age and older. This tax expenditure could be 

justified on vertical equity grounds. An ethical norm may require that 

people over 65 receive some sort of transfer and the tax expenditure 

becomes a potential mechanism by which the transfer occurs. Another 

potential justification for a tax expenditure in this kind of case 

would be on horizontal equity grounds. In this context, the tax 

expenditure defines the proper measure of income. Consider, for 

example, two farmers who live on farms equally likely to be victims 

12 See Goode (1976) p. 161. 
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of tornadoes. Assume that each has identical gross income and 

identical risk coverage, but that the first farmer sustains $1,000 

in unanticipated and unavoidable personal losses due to a tornado. 

One could argue that the $1,000 loss should be deductible from the 

victimized farmer's income since the loss destroys his parity with 

the other farmer. 13 

The problem with horizontal equity justifications of tax expendi-

tures is that few cases are as clear-cut as the case outlined above. 

Significant ambiguities can emerge as to the proper definition of 

taxable income, as alluded to earlier. Further, a problem exists 

in the application of a horizontal equity principle, even if it is 

well defined. Almost everyone would agree that the cost of earning 

income should be deductible from the individual's gross income. How-

ever, it is not clear that allowing a salesman to deduct the business 

use of his Cadillac convertible aids in achieving horizontal equity. 

The problem here is that there is no clear-cut way to separate the 

cost of the automobile expenses into a necessary business component 

and an "unnecessary" consumption component. 

The problem becomes even more difficult when one realizes that 

horizontal equity goals may conflict with other goals. That is, a tax 

expenditure justified on horizontal equity grounds if no adjustment 

occurs, may not be justified if, in fac~ adjustments do occur. For 

13 One could argue that the deduction would induce behavioral 
changes; however, the plausibility of such a charge (i.e. changed 
insurance coverage) is not clear. 
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example, medical expenses have often been argued as a cost of earning 

income and as such should be deductible from the individual's income. 

However, if there is any demand elasticity for medical expenditures, 

a tax expenditure aimed at achieving horizontal equity would, in fact, 

artificially induce individuals into overpurchasing medical services, 

violating efficiency conditions. 

The problem then, in the orthodoxy discussion of tax expenditures, 

is that of finding how best to define and apply efficiency and equity 

goals and how to reconcile these criteria when they are in conflict 

with one another. 14 Tax expenditures are a potential tool for attaining 

some a priori normative goal. 

The overall approach of orthodoxy can be represented in figure 1 

and is in contrast to the collective choice approach outlined in 

figure 2. In both figures the bottom box begins with the representa-

tion of consumers' initial state. Tax expenditures are then exogenously 

introduced into the system and, of course, induce consumers to modify 

their consumption plans. After this point the two approaches differ. 

The orthodox approach takes this adjusted state as a final state and 

14some of the literature relevant to this would include Brannon 
and Morss (1973) which shows that there is no real conflict between 
horizontal and vertical equity relative to the standard exemption. 
Dixon (1970) and White and White (1965) analyze justification for par-
ticular tax expenditures. Baskin and Stiglitz (1977) discuss the 
problem of competing efficiency and equity goals as they relate to 
medical expenses. Brennan (1971, 1972) discusses the problem of 
second-best horizontal equity. Surrey's volume (1969) contains essays 
by Surrey, Aaron, and others that discuss the issues outlined above. 
Finally, Pechman's volume (1977) contains a collection of essays on 
tax expenditures. 
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then compares its properties with some normative criteria. For the 

collective choice approach, this state becomes an intermediate state, 

since the tax expenditure has inevitabiy influenced variables that 

will effect political outcomes. This will be the focus of this work. 

How do tax expenditures influence political variables? 

The literature directed toward this question is sparse. One of 

the few orthodox writers who ventured to speculate on the subject 

was Due (1977) who indicated: 

Since deductions reduce tax revenues, a 
higher tax rate is necessary to raise a given 
sum of revenue, with the possibility of greater 
adverse effects on incentives in the economy. 
Under usual theories of governmental decision 
making, the likely result is that tax rates are 
somewhat higher and (direct) expenditures some-
what lower than they would be if deductions were 
not provided (p. 37). 

That is, Due is arguing that since deductions shrink the tax base, the 

excess burden cost of raising revenue is greater if tax expenditures 

are in place than if they are not. Due predicts that introducing a 

set of tax expenditures would lower the amount of direct expenditures. 

However, the political reasoning behind this is quite vague. Un-

questionably, the welfare cost of raising revenue increases after a 

tax expenditure, but a tax expenditure would also influence cost-

shares which are bound to be as significant politically as welfare 

considerations. 

The first work that noted that tax expenditures did influence 

cost-shares was that of Buchanan and Pauly (1970) (referred to 
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hereafter as B-P). In their model they recognized that the intro-

duction of a tax deduction would change taxpayers' cost-shares, in 

favor of the taxpayer who took the deduction. They begin by assuming 

a simple two-person world where a proportional tax is placed on 

income and a Lindahl equilibrium exists initially. A tax deduction 

is arbitrarily given to Mr. 1 which simultaneously increases his 

private consumption; lowers the size of the public budget, thereby 

reducing the quantity of collective good G provided; and lowers Mr. l's 

cost-share. The efficient quantity of G is no longer being produced 

because of the tax deduction, and the new cost-sharing arrangement 

precludes the reemergence of a Lindahl equilibrium. Mr. 1 and Mr. 2 

will not agree to the amount of the collective good that should be 

provided given the new cost-sharing scheme. B-P go on to note that 

only by changing the tax institution so that the deductor faces a 

higher tax rate (i.e., abandoning proportionality) can a Lindahl 

equilibrium be reestablished. However, when this occurs the deductor 

must pay the same overall tax bill as he did before the deduction 

which implies he consumes the same quantity of private goods as he 

did before the deduction but has simply been induced to distort the 

mix of those private goods. The deductor is no better off and 

probably worse off as a result of the deduction. 

Lindsay (1973) criticized the Buchanan-Pauly model on the grounds 

that it failed to explain why tax expenditures ever emerge in the 

first place. He then offered a model to explain tax expenditures. 
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He considered a two-person world where cost-shares were fixed at 50¢ 

for each individual for each dollar expenditure by the government. 

Further, he assumed two public goods, libraries and museums, and 

assumed that the expenditure ratio between the two goods and total 

expenditures reflected a consensus between the two individuals for 

a given cost-sharing arrangement. (Assume, for illustrative purposes, 

that this ratio is 1:1). He then demonstrates that it is possible 

to achieve a mutual gain from trade through a tax deduction allowance 

for private expenditures on one of the collective goods. 

Caleb, a library lover, is not willing to trade a dollar's worth 

of libraries for a dollar's worth of museums at the margin, but may 

be willing to let Aaron provide an extra 75¢ worth of museums if 

library expenditures fall by only 25¢. This could be achieved by a 

tax deduction if the marginal tax rate were 50% and Aaron would be 

willing to donate a dollar to museums if tax deductibility were 
15 allowed. 

For the purposes of this dissertation, however, the Buchanan-

Pauly assumption of exogenously given tax expenditures will remain 

intact. The B-P model will be modified at a different level. The 

analytics of the B-P exercise are quite straightforward; it is the 

context of the story that will be questioned. There seems to be no 

compelling reason as to why a Lindahl equilibrium would ever reemerge 

15That is, if revenue falls by SOC, museum and library provisions 
fall by 25¢ each; but Aaron gives an extra dollar to museums, so that 
net museum expenditure rises by 75¢. 
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after the tax expenditure was in place (cf. Holcombe (1980)). The 

B-P adjustment model though interesting in itself does not tell 

what adjustments would occur within the context of any reasonably 

realistic political institution. 

The point of this dissertation is then in large measure to 

model these political feedbacks. Several reasonable models of public 

sector allocation could be considered. The most plausible for these 

purposes however, is a simple median voter model. This is the case 

because a median voter model is directly adaptable to the cost-share 

framework B-P originally considered. 

The dissertation will follow this format. The next chapter 

(Chapter Two) will develop a model of tax-price determination that 

will incorporate both the welfare cost of taxation and cost-share 

considerations. The model developed will focus on the tax-price 

schedule faced by a representative individual in a political community. 

The next chapter (Chapter Three) will consider the "comparative statics" 

of tax expenditures. That is, it will consider how particular tax 

expenditures rearrange the individualTs tax-price schedule. Chapter 

Four will then trace out the political implications of a tax ex-

penditure that emerge from the tax-price schedule change. The goal 

will be to identify the influence particular tax expenditures have 

on the individualTs choice over the size of the public budget. The 

final chapters (Chapters Five and Six) will consider the influence the 

system of deductions has on individuals' tax-prices and will attempt 

to give crude empirical estimates of the influence these deductions, 
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both individually (Chapter Five) and in toto (Chapter Six), have 

on the size of the public budget. 



TABLE 1 

HISTORICAL DEDUCTIONS UNDER THE FEDERAL PERSONAL INCOME TAX 

Standard deduction Itemized deduction Total deductions 

Amount Amount Amount 
Total number (billions (billions (billions Percentage of 
of returns Number of Number of of adjusted 

Year (millions) (millions) dollars) (millions) dollars) dollars) gross income 

1944 47 .1 38.7 8.0 8.4 4.8 12.8 11.0 

1945 49.9 41.5 8.1 8.5 5.5 13.6 11.3 
1946 52.8 44.1 8.9 8.8 6.3 15.2 11.3 
1947 55.1 44.7 9.8 10.4 7.8 17.6 11.8 N 

0 
1948 52.1 43.2 11.5 8.8 7.9 19.4 11. 9 
1949 51.8 42.1 11.1 9.7 8.8 19.9 12.4 

1950 53.1 42.7 12.0 10.3 9.9 21.9 12.2 
1951 55.4 43.9 13.3 11.6 11.9 25.2 12.5 
1952 56.5 43.7 13.7 12.8 13.6 27.3 12.7 
1953 57.8 43.4 14.2 14.4 15.6 29.8 13.0 
1954 56.7 41.0 13.3 15.7 17.4 30. 7 13 .4 

1955 58.3 41.4 13.6 16.9 20.0 33.6 13.5 
1956 59.2 40. 7 13.8 18.5 22.6 36.4 13.6 
1957 59.8 39.7 13.8 20.2 25.7 39.5 14.1 
1958 59.1 38.3 13.2 20.8 27.5 40.7 14.5 
1959 60.3 37.8 13.4 22.5 32.0 45.4 14.9 



Table 1 (continued) 

Standard deduction Itemized deduction Total deductions 

Amount Amount Amount 
Total number (billions (billions (billions Percentage of 
of returns Number of Number of of adjusted 

Year (millions) (millions) dollars) (millions) dollars) dollars) gross income 

1960 61.0 36.9 13.1 24.1 35.3 48.4 15.3 
1961 61.5 36. 2 12.9 25.3 38.4 51.3 15.6 
1962 62.7 36.3 13.1 26.5 41. 7 54.8 15.7 
1963 63. 9 35.8 13.1 28.2 46.1 59.2 16.1 
1964 65.4 38.5 20.2 26.9 46.8 67. 0 16.9 

1965 67. 6 39. 7 20.6 27.9 50.7 71.4 16.6 N 
1966 70.2 41.6 21.8 28.6 54.6 76.4 16.3 I-' 

1967 71. 7 41.9 22.1 29.8 59.6 81. 7 16.2 
1968 73.7 41. 7 22.1 32.0 69.2 91.3 16.4 
1969 75.8 40.9 21.6 34.9 80.2 101.8 16.8 

1970 74.3 38.8 32.4 35.4 88.2 120.5 19.0 
1971 74.6 43.9 48.1 30.7 91.9 139.9 20.7 
1972 77.6 50.6 69.8 27.0 96.7 166.4 22.2 
1973 80.7 52.6 73.6 28.0 107 .o 180.6 21. 7 
1974 83.3 53.6 75.8 29.7 119.7 195.5 21. 6 

SOURCE: Pechman' s Federal Tax Pgjicy 



TABLE 2 

ITEMIZED DEDUCTIONS 

Medical and dental 
exEenses deducted Taxes Eaid 

Size of 
adjusted Adjusted Total 
gross Number of gross itemized Number of Number of 
income returns income deductions returns Amount returns Amount 

(1) (2) (3) (4) (5) (6) (7) 

All re-
turns, N 
Total 25,951,389 581,678,757 133,890,976 19,062,751 12,159,558 25,860,608 49,610,062 N 



Table 2 (continued) 

Interest paid 

Total Home Mortgage 

Number of Number of 
returns Amount returns Amount 

(8) (9) (10) (11) 

23,368,640 43,415,463 19,255,525 27,822,357 

Contributors 

Number of 
returns 

(12) 

24,434,659 

Amount 

(13) 

16,792,387 

N 
l.;.J 



Table 2 (continued) 

Number of 
returns 

21, 771, 915 

Total 

Miscellaneous deductions 

Amount 

11,913,508 

Net casualty 
or theft loss 

Number of 
returns 

1,998,333 

SOURCE: Statistics of Income 1976 

Amount 

1,570,409 

N 
.p.. 
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CHAPTER TWO 

A MODEL OF TAX-PRICE DETERMINATION 

Although tax expenditures are usually thought of within the 

context of an income tax, they are conceivable under any tax structure. 

This chapter will develop a partial equilibrium model of tax-price 

determination. The methodology will be as follows. Consider a world 

of individuals who have a demand for some private commodity called X, 

which is one commodity out of many private goods. X is assumed to be 

subject to a per unit excise tax, and the revenues from that tax are 

assumed to be earmarked for the provision of some collectively pro-

vided good called G, which is considered to be one of many public 

goods. The demand curves for X are assumed to be linear, and the 

analysis will ignore any potential income-feedback effects that would 

shift or tilt the demand curves. Although this ignores any general 

equilibrium kind of effects, the model is fully determinate in the 

following sense: the specification of individuals' demand curves for 

X and the specification of the institution of taxation can be used 

to derive a specific tax-price arrangement among individuals over 

units of G. Marginal evaluation curves for G can therefore be derived 

since no indeterminacy exists in any individual's tax-price schedule. 1 

The advantage of this partial equilibrium approach is that it allows 

1 See Buchanan (1968) Chapter 3. 
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for a manageable model that will capture the basic process of tax-

price determination under any tax structure that distorts private 

choices. The commodity tax setting should be seen as a convenient 

analogue for any real-world tax institution. 

The exercise engaged in here is the translation of a particular 

tax institution, in this case an excise tax on some good X, into a 

set of tax-price schedules. Attention will for convenience be focused 

on the tax-price schedule of an arbitrarily chosen individual. The 

goal is to translate this individual's demand for the commodity into 

terms that are relevant for public sector choice. It will be seen 

that the usually assumed "fixed cost-share" arrangement is very un-

likely to occur. This, in and of itself, is not a surprising result. 

Nor is it new. The point of the exercise, however, is not to devise 

or allude to some optimal tax scheme or social choice mechanism, but 

rather the more mundane exercise of positively describing the tax-

price implications of a real world tax institution. 

A semantic distinction should be made at this point. The terms 

"tax-price" and "cost-share" are of ten used in the collective choice 

literature synonymously. For the purposes of this work, however, a 

rather strict distinction will be made. The term "cost-share" will 

mean the share of direct cost a particular taxpayer bears. In other 

words, the individual's cost-share is the individual's revenue con-

tribution divided by total revenue contribution. Assuming that a 

balanced budget holds (as will be assumed throughout this work), each 

individual's cost-share must, at all feasible levels of provision 
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of the government good, be greater than or equal to zero; and the sum 

of all individuals' cost-shares must equal unity. 

The term "tax-price" will be defined as the extra or marginal 

sacrifice a taxpayer bears as an incremental unit of the government 

good is provided. This would include any additional revenue the tax-

payer may contribute plus the additional excess burden borne by the 

taxpayer as a result of the additional taxation. Since the tax-price 

embodies the full cost to the taxpayer of additional taxation, this 

is the cost measure that a rational, well-informed taxpayer will use in 

determining his preference over public sector size. 

This chapter will be divided into two sections. The first 

section will focus on the representative individual's burden of 

taxation. The second section will indicate how this burden can be 

translated into an expression that indicates the burden of additional 

increments to the public sector, or more simply put, into a tax-price 

schedule. 

I. The Burden of Taxation 

This section begins the analysis by considering the burden of 

taxation to an individual taxpayer, denoted as Mr. 1, that emerges 

as a result of the excise tax. At this point the use of the revenue 

will be of no consequence; all that is sought is a measure of Mr. l's 

sacrifice due to taxation. The analysis will first be presented in 

a geometric fashion and then ratified by a mathematical treatment. 
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A. A Geometric Approach 

The representative individual, Mr. 1, is assumed to be a consumer 

of the taxed commodity X. His demand curve for X is shown in figure 3, 

labeled as n1 • In the absence of taxation Mr. 1 would clearly consume 

a1 units of X. 

Now the total burden of taxation to Mr. 1 consists of two com-

ponents. Mr. 1 bears a direct burden, that is, the revenue he con-

tributes to the fiscal authority, but in addition he bears an excess 

burden that results from the price distortion generated by the excise 

tax on X. The excess burden occurs because Mr. 1 consumes less of 

the good X than if it were available to him at its marginal social 

cost. The difference between Mr. l's valuation of those units of X 

and the social cost of those forgone units represents an "excess" cost 

of the tax to Mr. 1. 

These costs can be directly illustrated in figure 3. At tax 

levy t, the rectangle R represents the revenue contribution of Mr. 1, 

while the triangle Z represents -the welf~re cost of the tax to Mr. 1. 

What will be of interest for later reference is how this total 

burden will change with changes in the level of G. In order to answer 

this, it is first necessary to ask how Mr. l's burden changes with 

different levels of taxation. This can be discerned by considering 

the total burden Mr. 1 bears as a result of the excise tax. This is 

derived from figure 3 and translated into figure 4. In figure 4 the 

tax levy t is on the horizontal axis. Total burden is represented 

on the vertical axis. As indicated by the curve R1 , Mr. l's revenue 
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contribution rises over some tax ranges, attains a maximum and then 

declines, eventually to zero at a tax levy of t, which corresponds to 

the tax levy in figure 3 where Mr. 1 stops consuming the taxed good X. 

The total excess burden costs of taxation to Mr. 1 also vary with 

the tax as shown by the curve z1 • Excess burden cost rises with 

taxation as indicated by z1 , and reaches a maximum at the tax rate t 

where the excess burden cost corresponds to the dollar value of the 

entire area under Mr. l's demand curve bordered by the marginal cost 
2 curve for X. 

The total burden of taxation to Mr. 1 is simply the vertical 

sunnnation of the two component cost curves R1 and z1 represented in 

figure 4 by TB1 • Note that after t total burden remains constant as 

indicated by TB1 • 

The marginal burden of taxation, or the change in total burden 

for a change in the tax levy is at any point on TB1 nothing more than 

the slope of a line tangent to that point. Note that marginal burden 

will decline with increasing levels of taxation. 3 

Attention should now be focused on how Mr. l's burden changes at 

the margin with respect to changes in the provision of government 

goods G; that is, the derivation of Mr. l's tax-price schedule. Note, 

quite importantly that this is conceptually different from the pure 

measure of burden due to taxation as such. However, it will be seen 

2Note in this simple linear case the total cost at t to Mr. 1 
will be exactly double his maximum revenue contribution. 

3For a similar construction see Van Cott, (forthcoming). 
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that since the amount of G varies directly with changes in the tax 

levy, the two measures can be related. 

B. A Mathematical Approach 

The analysis to this point can be further ratified with the aid 

of some simple mathematics. Although at this juncture the mathematical 

approach will add little to the substantive analysis, the basic mathe-

matical formulation here will prove to be quite useful in capturing 

some interesting implications in the next chapter. 

Mr. l's demand curve for X can, since the marginal private cost 

is assumed constant, be assumed to be a linear function of the tax 

levy t. This can be expressed as: 

Mr. l's revenue contribution, also varies with t and can be expressed 

as: 

The welfare triangle, which represents excess burden cost can in this 

linear case be measured as: 

(3) 

Total burden will simply be the sum of equation (2) and (3) or 

Rl + z1 which yields: 

(4) 2 B = a t - ~ b1 t • 1 1 
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The marginal burden will vary simply with t, and can be found by 

differentiating the B1 expression in equation (4) with respect to t. 

This will simply be: 

(5) 

This mathematical analysis is the exact replication of the diagram 

in figure 4. 

II. The Tax-Price Schedule 

A. A Geometric Approach 

Assume now that Mr. 1 is one of many consumers of the taxed 

good x. Also allow the proceeds of the tax on X to be earmarked to 

some particular publicly provided good, G. For convenience the marginal 

cost of G will be considered to be constant over all relevant ranges. 

Finally let units of G be defined in such a way that the marginal cost 

of G is one dollar. On this basis aggregate revenues, labeled R, 

are a direct measure of the level of G provision. 

Assuming a normal linear aggregate demand curve for the taxed 

good X, it is clear that the revenue raised from the excise tax on X 

will be directly related to the tax levy. One would expect, as in the 

individual case, aggregate revenue would at first rise with t, attain 

some maximum at some tax rate t* (as shown in figure 4h and then 

decline. 

This relationship can be shown in figure 4 by the curve labeled 

TR.· Total revenues of course, in this world are identical to the 

level of G provision. Therefore, just as in the case of total burden, 
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the marginal revenue of the excise tax, or the change in G provision 

as a result in a change in the tax is at any point nothing more than 

the slope of a line tangent to the curve TR at that point. 

Derivation of Mr. l's tax-price schedule is now straightforward; 

it can be derived directly from figure 4. This is because Mr. l's 

tax-price, at any particular level of G, is nothing more than the 

change in his total burden, represented by the slope of the relevant 

point on TB1 , with respect to the change in G, represented by the 

slope of the relevant point on TR. 

As shown in figure 4, Mr. l's tax-price would correspond to the 

curve in figure 5, where the level of G provision is represented on 

the horizontal axis and the individual's tax-price (dB1 /dG) is on the 

vertical axis. Note in figure 5 that Mr. l's tax-price gradually 

rises over levels of G provision, but that as the revenue maximum G* 

is approached Mr. l's tax-price approaches infinity. This is a direct 

consequence of the relationships presented in figure 4. Note that at 

the revenue maximizing tax levy, t*, the slope of the point on TR is 

zero. However, since Mr. l's total burden is still rising at the 

margin at t~ it remains positive. At t* Mr. 1 is suffering an addi-

tional burden, but is receiving no extra units of the public good G; 

the cost of that very last increment of G must approach infinity. 

Now, of course, the specific shape of the tax-price schedule need 

not follow the outline of figure 5. Cases can be found where the 

schedule is downward sloping. This peculiarity though interesting, 

will not be of concern here. The individual will be assumed to have a 

tax-price schedule such as indicated by figure 5. 
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The basic tax-price model is now complete. This model has the 

feature of incorporating both direct and indirect costs of the taxa-

tion into the analysis. The next chapter will use this model to discern 

the influence of tax expenditures on tax-price determination. 

B. A Mathematical Approach 

The same basic concepts can also be expressed in mathematical 

form. Assume that the aggregate demand curve for X can be character-

ized as: 

(6) D A - Bt. 

Aggregate revenue, or the level of G provision can be expressed simply 

as: 

(7) R = G t[A - Bt]. 

Now the change in Mr. l's burden is simply the (dB1 /dt) expression 

derived earlier. All that need be done to derive Hr. l's tax-price 

schedule is to divide this change in Mr. l's burden by the change in 

revenue, both with respect to the tax levy t. 

The change in the tax revenue (R) is found by simply differentiat-

ing equation (7) with respect to t which yields: 

(7') <lR 
= A - 2Bt. dt 

The tax-price schedule for Mr. 1 is simply: 
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(8) 
dB1 = ~- = dG 

This is a general formulation of Mr. l's tax-price. Again this is 

entirely consistent with the previous geometric analysis. At the 

revenue maximizing tax levy, clearly A - 2Bt = 0 by definition. As 

long as Mr. 1 still consumes some X (note that a - b1 t is simply a 

restatement of his demand function) his tax-price will at that level 

of G provision be infinite. 
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CHAPTER THREE 

THE INFLUENCE OF TAX EXPENDITURES ON TAX-PRICES 

The goal of this chapter is to. discern the influence different 

ta~ expenditures have on the individual's choice over public sector 

sizes. In order to fully solve this, the chapter will be divided into 

two sections. The first section will examine the influence a tax 

expenditure has on the respective individual's tax-price schedule using 

the tax-price model from the previous chapter. The second section 

will examine the influence a tax expenditure has on the individual's 

marginal evaluation schedule for G. In this way both supply and demand 

aspects of the individual's choice over public sector size will be 

considered as they relate to tax expenditures. 

I. Tax Expenditures and Tax-Prices 

Recall from the previous chapter that Nr. 1 was assumed to have 

a simple linear demand curve for the taxed good X. To facilitate a 

clearer understanding of the concepts to be considered here, let this 

good X be a particular good called beer. Further allow for a rather 

unusual mechanism of taxation. Assume that all bottles of beer are 

subject to an excise tax, (t), as before, but that the tax is collected 

from the buyer, not from the seller. The bartender in this world 

records the individual's beer consumption, and reports it to the fisc 

which sends the imbiber a tax bill at the end of the period. Ignore 

42 
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any inter-temporal considerations that may influence the individual's 

consumption pattern. 

This mechanism of taxation is assumed because it allows for a 

relatively straightforward incorporation of any particular tax expendi-

ture into·the tax-price model. First, the influence of a standard 

exemption will be considered, then the influence of a specific deduc-

tion, and finally the influence of a tax credit. 

A. The Tax Exemption 

Consider first an exemption in this setting. An exemption allows 

Mr. 1 to exclude some of his beer consumption from taxation. Let this 

quantity of beer be defined as the first q1 units of beer. This is 

represented in figure 6. Mr. l's original tax burden is at tax rate t 

given by the rectangles E1 and R1 plus the triangle z1 • Once the 

exemption is in place, though, Mr. l's total burden at tax rate t falls 

by an amount E1 • Mr. l's revenue contribution is lower, although his 

excess burden cost is at any tax the same, implying that in the presence 

of an exemption, his total burden is less. This is characterized in. 

figure 7 where revenue and burden are on the vertical axis. The curve 

B1 reflects Mr. l's burden before the introduction of the exemption 

and curve B~ reflects Mr. l's burden after the introduction of the 

exemption. 

Just as in the last chapter, it is necessary to consider aggregate 

revenue implications in order to discern Mr. l's tax-price schedule. 

Note that an exemption by definition is uniform over all individuals, 

which of course means that each individual taxpayer is allowed to 
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exclude q1 units of beer from taxation. This implies that at any tax 

lev~ aggregate revenues would be lower after the exemption. This is 

also characterized in figure 7. R represents the revenue potential 
E of the beer tax before the exemption, whereas R represents the revenue 

potential after the exemption is in place. E Clearly, R will lie below 
E R, and R will obtain a maximum at a lower tax levy than R. 

Mr. l's tax-price schedule,,both before and after the exemption, , 

can be directly derived from figure 7. At any level of total revenue, 

such as R, Mr. l's tax-price would be calculable under both regimes. 

The pre-exemption tax-price at R would be given by the ratio of the 

slope of the lines tangent to the points A and D; the post-exemption 

tax-price would be given by the ratio of the slope of lines tangent to 

B and C. This could be calculated for all comparable revenue levels, 

and both tax-price schedules could be derived. 

It is quite possible that at some levels of revenue collection, 

Mr. l's tax-price may be lower after the exemption is in place. The 

exemption influences Mr. l's tax-price in two ways. First, at any 

level of R, the welfare cost Mr. 1 bears at the margin must be greater 

after the exemption than before, simply because a higher tax levy is 

necessary to raise a particular level of revenue. However, there is 

an addition to the excess burden influence, a cost-share influence. 

This influence can potentially work in the opposite direction. The 

exemption may allow Mr. 1 to exclude a larger portion of his consump-

tion relative to total community exclusion, such that his cost-share 

declines. There is the potential for this cost-share effect to over-

power the welfare cost effect over some ranges. The welfare effect, 
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1 however, will dominate eventually. This can be seen in figure 7 by 

considering Mr. l's tax-price at R*, which happens to be the revenue 

maximum under the exemption. Clearly, given the exemption,Mr. l's 

tax-price is infinite, whereas it is somewhat less than that in the 

absence of an exemption. over some ranges Mr. l's tax-price may be 

lower, but not over all ranges. This is shown in figure 8, where • 
E represents Mr. l's original tax-price schedule, and• represents 

Mr. l's post tax-exemption tax-price schedule. A glance at figure 8 

will indicate the possibility that Mr. 1 could prefer an increase in 

the provision of G after the exemption's introduction. Given a demand 
2 curve for G, Mr. 1 would desire an extension of G from G0 to G1 after 

the introduction of the tax exemption. This of course would be mote 

likely if excess burden costs were for both Mr. 1 and the economy as 

a whole relatively unimportant either because of relatively low initial 

G provision or a relatively inelastic tax base. Of course figure 8 

is in no sense general. If Mr. l's cost-share declines as a result of 

the exemption, some other individual's, say Mr. 2's, cost-share must 

increase. The post-exemption tax-price schedule Mr. 2 would face 

would lie above his original tax-price schedule for both cost-share 

1An exception to this would be the case where Mr. 1 faces a down-
ward sloping tax-price schedule as alluded to in Chapter Two. For a 
detailed analysis of potential downward sloping tax-price schedules 
with the confines of this model see "Tax as Cost-Shares--the Case of 
Excise Tax" (unpublished paper) by Bohanon, c., Brennan, G., and 
Carter, R. 

2 Ignore for now the problems associated with deriving a meaningful 
demand schedule for G. This will be considered later in this chapter. 
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and excess burden considerations. It is quite clear then, that although 

the "welfare cost" of an exemption may tend to bias a democratic choice 

process toward lower levels of G provision, this proposition need not 

always imply that the introduction or extension of an exemption will 

always lead to a decline in the provision of G. 

Additional insights can be gleaned from a mathematical considera-

tion of the exemption. Given the introduction of an exemption Mr. l's 

new measure of burden becomes: 

(3.1) t[a - !z 1 

Where q1 represents the units Mr. 1 is allowed to exclude from 

taxation. 

In this case all beer drinkers are allowed to exclude q1 units 

of beer from taxation. This will modify the total revenue equation to: 

(3. 2) E E G = R = t[A - Bt - nq ] 1 

where n is the number of imbibers. Mr. l's new tax-price schedule 

can be found formally by differentiating equation (3.1) and (3.2) 

with respect to t and dividing the former by the latter, or: 

dBE 
1 

(3.3) dt 
dG 
dt 

This can be compared to the original tax-price schedule from 

Chapter Two which was: 
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Setting the former to be less than the latter and manipulating 

will yield: 

1 a - b1 t 

A - 2Bt • -- > n 

This is readily interpretable. This result states that at any tax 

levy, if Mr. l's initial tax-price is below!., his tax-price at that 
n 

same tax levy will be less after the introduction of an exemption. 

Of course at that tax levy revenue collection will not be identical 

for obvious reasons. Nevertheless, as indicated previously, and 

ratified here, there is the distinct possibility that over some ranges 

of G, Mr. l's tax-price schedule may be lower after an exemption is 

introduced. 

B. The Deduction 

The next tax expenditure to be considered is that of the tax 

deduction. For illustrative purposes allow the tax deduction to be a 

deduction for a contribution to the Salvation Army. Also, assume that 

the marginal private cost of beer is $1 per unit, and that gifts to 

the Salvation Army are denominated in terms of dollars. This allows 

contributions to be measured in "bottles of beer." 

Just as in the exemption case, if the representative individual 

contributes to the Salvation Army at all, some of his beer consumption 

will be exempted from taxation. At any tax levy, Mr. l's total burden 
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of taxation will be less once the deduction program is in place than 

before the deduction program is instituted. However, unlike the 

exemption case, Mr. l's allowable deduction will not in general be 

invariant over different tax levies. As was noted in Chapter One, a 

tax deduction constitutes a subsidy for the deductible activity. At 

a 10¢ excise tax on beer, dollar contributions to the Salvation Army 

cost Mr. 1 only 90¢, at a 20¢ excise tax dollar contributions cost 

Mr. 1 only 80¢. One would normally expect Mr. 1 to contribute more 

to the Salvation Army as the specific excise tax increased. 

Once the deduction program is in place, the revenue potential of 

the beer tax declines since all beer drinkers have the deduction 

option. However, unlike the exemption case,, there is no reason to 

believe that the amounts deducted will be uniform among individuals. 

Nevertheless, it is clearly the case that both the individual's 

burden and revenue collection will after the introduction of de-

ductibility be similar to the post-exemption case as presented in 

figure 7. Cost-shares among individual taxpayers will be rearranged 

after the deduction option is introduced and excess burden costs will 

increase. Just as in the exemption case, some individuals will have 

lower tax-price schedules after the introduction of the tax deduction, 

others will face higher tax-price schedules. Intuitively it is clear 

that the individuals who have stronger proclivities for making gifts 

to the Salvation Army will "reap the benefits" of lower cost-shares. 

This is the case because their consumption subject to taxation shrinks 

relative to the decline in the overall tax base. This conclusion 
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can be ratified and more precisely stated by explicitly incorporating 

deductibility into the mathematical expression of tax-price. 

After the introduction of the deduction option Mr. l's new burden 

equation becomes~ 

(3.5) BD = t[a - ~ 
1 1 

where n1 is Mr. l's dollar contribution to the Salvation Army. 

Clearly n1 will be responsive to changes in the excise tax. Suppose for 

simplicity that this can be expressed as: 

That is, Mr. l's contributions increase with increasing tax levies. 

Mr. l's burden can now be expressed as: 

(3.7) t[a - ~ 1 

Of course revenue considerations must be taken into account in 

order to derive Mr. l's new tax-price schedule. Total deductions 

can in general be assumed to be an increasing function of the tax 

levy t. Let this be expressed as: 

(3.8) D = d + st 

where D represents the total dollars contributed 

to the Salvation Army. 

The new revenue equation now becomes: 

(3.9) D D G = R = t[A - Bt - d - st]. 



50 

Again, differentiating (3.7) and (3.9) with respect to t and dividing 

the former by the latter yields Mr. l's new expression of tax-price: 

(3.10) dt 
dG 
dt 

dBD 
1 

~- = dG 

a1 - b1 t - d1 - 2s1t 

A - 2Bt - d - 2st 

To discern the conditions under which Mr. l's tax-price will decline 

after the tax expenditure, the new tax-price schedule must be compared 

to the original tax-price schedule of: 

Setting the old expression to be greater than the post-deduction 

tax-price schedule (3.10) and manipulating, yields the condition 

necessary for Mr. l's tax-price to decline to be: 

Again this is readily interpretable. It states that at any tax levy, 

Mr. l's tax-price is lower after the institution of the deduction, if 

at that tax levy the ratio of the marginal tax value of his contribu-

tion to the marginal tax value of total contributions is greater than 

his original tax-price at that tax levy. As in the exemption case, 

deductions will in general rearrange cost-shares and tax-prices and 

presumably trigger an adjustment in the collectively chosen quantity 

of G. 
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This then points out an undiscerned effect of a tax expenditure 

that has not been generally recognized either among economists ad-

vocating certain tax expenditures of the exemption-deduction form or 

government policy makers and politicians legislating and implementing 

tax expenditures. Suppose, for example, that the motive for allowing 

the tax deduction for gifts to the Salvation Army was to aid the 

needy. One policy alternative to the tax expenditure would be a direct 

government program to aid the needy. If this had been done and financed 

by some other tax base, the tax-price schedules of each individual 

would have remained the same. 3 The tax expenditure, in this form, has 

this "hidden" political effect of rearranging tax-prices for goods not 

related to the intent of the tax expenditure itself. 

C. The Tax Credit 

The final case to consider is that of the tax credit. In this 

case a particular percentage of an individual's private contribution 

to the Salvation Army is deducted from the individual's tax bill. 

This percentage, is nothing more than a per-unit subsidy for contri-

butions to the Salvation Army, a subsidy similar to the deduction. 

However, an important difference exists between the tax credit subsidy 

and the deduction subsidy. 

The particular percentage subsidy in the tax credit case is 

totally unrelated to the tax levy. The individual's contribution 

to the Salvation Army is in this case invariant over the particular 

3Assuming that cross-partial effects were negligible. 
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tax levy. If it is assumed that the tax credit is refundable, the 

influence of a tax credit program can be surmised by reference to 

figure 9. B1 represents the burden Mr. 1 bears due to the excise tax 

before the initiation of the tax credit. The tax credit allows him 

to avoid some of the burden of taxation measured by the distance tv. 

Notice, however, that this distance, tv, does not vary over tax levies. 

More importantly, since the curve that reflects Mr. l's burden after 

c the credit is enacted, B1 , is nothing more than a shift of the entire 

B1 curve, the slope of any point on B1 or B~ are identical for any 

tax levy. Of course the same situation holds true for revenue. The 

original revenue curve labeled R, will at every tax levy shift down by 

an amount RS, representing the forgone tax revenue resulting from 

the tax credit program. This new revenue curve Rc will at any given 

tax levy have a slope identical to the original revenue curve R. 

These two facts will imply that at any given tax levy, Mr. l's 

tax-price will be identical before and after the tax credit. This 

result emerges because a tax credit does not, either at the individual 

or aggregate level,depend on the tax rate so that it is a fixed benefit 

to the individual and a fixed cost to the state. Fixed costs being 

fixed costs, of course, imply that marginal costs do not change. 

In the tax-price dimension, Mr. l's new post-tax credit tax-price 

schedule can be calculated directly from figure 9 and transferred into 

figure 10. Clearly 1~, the new tax-price schedule, will lie above T1 • 

This represents the fact that the revenue potential of the tax base 

has declined after the tax credit, and that the welfare cost of taxa-

tion has increased. 
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This would be the case for each taxpayer, since no subsequent 

cost-share change can emerge to counteract the welfare cost increase 

as in the deduction case. 

This analysis can again be reformulated mathematically. The 

burden Mr. 1 bears after the tax credit can be given by: 

(3 .11) BC = t[a - 12 
1 1 

where c1 is the value of the tax credit to Mr. 1. The revenue raised 

after a credit is in place can be given by: 

(3.12) Rc = Ge = t[A - Bt] - C 

where C is the value of the tax credit summed over all taxpayers. 

The now familiar process of differentiating Mr. l's burden equation 

with respect to t, and the aggregate revenue equation with respect to t, 

will yield Mr. l's new tax-price schedule: 

dBc 
1 dBc a1 - b1 t 

(3.13) dt 1 --= 
dGc dG A - 2Bt 

dt 

which is identical to the original tax-price expression. 

The tax-price implications of a subsidy through tax deductibility 

differ from the implications of a subsidy through a tax credit. This 

point was first recognized by Mccaleb (unpublished) in a different 

context, who pointed out that although deductions and credits seem 

to be equivalent policy devices, deductions can be used to induce a 
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Lindahl type equilibrium, whereas credits cannot. In essence, Mc Caleb's 

point, which is relevant here, is that tax deductions change cost-

shares whereas tax credits do not. The full political implications 

of this difference will be considered in detail in the next chapter. 

The analysis of this chapter is incomplete. So far attention 

has been focused exclusively on the tax-price implications of the 

various tax expenditures. It is known that an individual's ideal 

quantity of the collective good provision is determined by the inter-

section of his tax-price schedule with his marginal evaluation schedule 

for the collective good. In order to complete the analysis, attention 

will now be turned to how tax expenditures influence the representative 

individual's marginal evaluation schedule for the collective good. 

II. Deriving the Marginal Evaluation Schedule 

The focus of this analysis has to this point been exclusively tax-

price oriented. This section will now consider the derivation of the 

individual's marginal evaluation curve, both before and after a tax 

expenditure. 

First recall the process of deriving a marginal evaluation curve. 

Suppose that an individual taxpayer's choice over public sector size 

can be characterized in figure lla. 

represents a composite private good. 

On the horizontal axis, X c 

The intercept X on the axis c 

reflects Mr. l's private cons~mption of X if none of the government c ...... 
good, G, were provided. The line X G represents the amount of X c c 

Mr. 1 would have to forgo in order to obtain any particular level of G. 
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Since X G is a straight line, this indicates that Mr. l's marginal 
c 

sacrifice for extra units of G is always constant. 
4 ..... 

Given the budget set X G, Mr. l's marginal evaluation curve for c 

G can now be derived by considering Mr. l's marginal rate of sub-

stitution between X and G at each particular point on the budget c 

line X G. In figure lla this is represented by a line tangent to c 

the indifference curve. Given normal assumptions, one would expect 

that his marginal evaluation would be higher at lower levels of G, 

such as c0 than at higher levels of G such as c1 . This would imply 

a downward sloping marginal evaluation curve such as MEG in figure llb. 

Note that at G* in figure lla the slope of the indifference curve is 

equal to the slope of the budget curve, implying that G* is Mr. l's 

"ideal point" of G provision. 

Now if the marginal cost of the public good to an individual in 

numeraire terms is rising, as has been assumed in this chapter, the 

budget constraint will not be characterized by a straight line, but 

rather by a constraint that is inward-bowing or convex, as is shown 

by the darkly shaded line in figure 12a. The slope of each point on 

i that curve corresponds to the dB /dG value at the same G level of the 

curve labeled MC in figure 12b. Figure 12a is an interpretation of 

earlier derived results in a simplified utility space. 

4This is not a budget set in the standard microeconomic sense 
of the word, since Mr. 1 will not usually be decisive in determining 
the amount of G provided. It does, however, provide the basis of 
his choice of what level of G he would ideally prefer. 
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Given some marginal cost schedule, MC*, reflecting an individual's 

dBi/dG value (see figure 12b) after a deduction or exemption (note 

that it is lower over some range in this example), a new convex budget 

constraint can be derived in figure 12a. This is reflected in the 

budget constraint represented by the dotted lines in figure 12a. 

The stage is now set to derive a marginal evaluation curve under 

a regime of no tax expenditures, and a marginal evaluation curve under 

a regime with tax expenditures. The result of this is shown in 

figure 12b by the curves ME, and ME*, reflecting the marginal evalua-. 

tion without and with the tax expenditure respectively. 

Note that at zero G and G the marginal evaluations must be 

identical under both tax regimes. At G the tax-price (at the margin!) 

will be identical under both tax regimes, as shown by the intersection 

of MC* and MC in figure 12b and by the identical slopes of the budget 

constraint at G in figure 12a. Note, at that point, given normal 

assumptions, ME* is greater than ME. This reflects the infra-marginal 

income effect that emerges because of the changed tax-price schedule. 

If the individual enjoyed a tax-price reduction over some range, the 

infra-marginal income effect will tend to accentuate his demand for G. 

These positive income effects will tend to counter the increased excess 

burden costs, and make it more likely that the benefitee of the tax 

deduction will prefer a higher level of G provision after the deduction 

is in place. A similar result holds in the tax credit case. The 

income effect would tend to mitigate the excess burden effect to 

those individuals who benefited from the tax credit. 
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Of course, it is still possible that all individuals will prefer 

less G after a tax expenditure because of excess burden costs. This 

would, however, occur only under the conditions where the additional 

excess burden resulting from a tax expenditure was enormous. This 

empirical issue will be discussed in more detail in the final chapter. 
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FIGURE 6 
MR. l's TAX BURDEN 
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FIGURE 8 
MR. l's TAX PRICE SCHEDULE 
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FIGURE 9 
BURDEN AND REVENUE BEFORE 

AND AFTER TAX CREDIT 
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FIGURE 10 
TAX PRICE SCHEDULE BEFORE AND 

AFTER A TAX CREDIT 
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CHAPTER FOUR 

THE INDIVIDUAL'S CHOICE OVER PUBLIC SECTOR SIZE BEFORE 
AND AFTER A TAX EXPENDITURE 

The last chapter pointed out a distinction between tax credits 

and tax deductions that will be analyzed in detail in this short 

chapter. It was shown that a tax deduction would, in general, have 

different cost-share implications from a tax credit, even if both the 

tax credit and tax deduction constitute identical private subsidies. 

Since this is true, there would be a different rearrangement of 

individuals' ideal points for the government good G under the two sub-

sidy options, and presumably a different post-tax expenditure provisions 

of the government good G. This chapter will consider the difference 

in changes in voters' ideal points for G that emerge after a tax credit 

and tax deduction. This will be used in the next chapter to discern 

the allocative implications of both policy tools. 

To expedite a clear understanding of this difference consider a 

simple numerical example that ignores excess burden considerations. 

Suppose a world of two individuals, Paul and Frank, who both have an 

endowed income of $1000. Assume that the cost of a private composite 

good (Y) and a public good (G) are both $1. Allow a proportional tax 

on income to be earmarked for the provision of the public good G. 

The tax structure implies that the cost-shares for an extra dollar 

extension of G is ~ for both Paul and Frank over the relevant range. 
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This is shown in figure 13 by the line XG' which represents the pseudo-

budget line faced by both Frank and Paul initially. Assume that 

initially both Frank and Paul choose a point such as A, where G* = 

$1000 is the amount of the collective good provided. This implies 

an initial tax rate of 50% on income. 

Assume now that the fiscal authority allows Frank to exclude 

$500 f h . . f . 1 o is income ram taxation. Frank would increase his private 

consumption from point A to point B. Note, however, that point B 

could not possibly emerge since Frank's $250 increase in private con-

sumption so that Frank's post-deduction consumption point is F. Paul's 

consumption is also influenced, he moves from point A to point E. 

It is very clear that these two new consumption points (E,F) 

would also emerge if Frank were given a 50% tax credit. For any 

deduction there exists a tax credit that can induce the same consumption 

among Frank and Paul as the deduction. This is what is usually meant 

by a credit being "equivalent" to a deduction. Note, however, that the 

equivalence vanishes when cost-share considerations are taken into 

account. Clearly after the deduction, Frank's cost-share has declined 

from ~ to 1/3. The extra cost to Frank of a dollar extension of G 

beyond the amount implied at F would be only 33~. However, 

1Notice that as formulated, this is an exemption, not a deduction. 
This is to avoid the problem associated with the fact that if a de-
duction induces adjustments between the private composite good Y's 
mix, the entire construction of Figure 1 must be modified since the 
single composite good is not uniform over tax structure modifications. 
These changes could be modeled but would only obscure the point being 
made without adding much to the analysis. 
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in the credit case, Frank would have to pay the old cost-share of 50¢ 

for a dollar extension of G from point F. This is shown diagrannnatically 

by Frank's post-tax deduction budget-set of XD, as compared to his 

post-tax credit budget set of ~C. Paul's new budget sets are XD' for 

the deduction case, ~C' for the credit case. 

Deriving Frank and Paul's post-tax expenditure ideal points is 

now simple. Frank will prefer more G than G* after either tax expendi-

ture (recall excess burden is being ignored), and will prefer more 

under the deduction than under the credit. This is readily observable 

from Figure 13, given normal assumptions. Frank would desire G~F under 

the credit, and G~F under the deduction. Paul, on the other hand, will · 

prefer less G in either case, but as long as G is not an inferior good, 

will demand less under the deduction than under the credit. In the 

diagram he would desire G~p under the credit, and G~p under the deduc-

tion. The point is that in these cases the directional sign of the 

change in the ideal point is identical under both tax devices, but the 

magnitude of the change is more pronounced in the tax deduction case. 

Note that this is always true given the initial supply of G is 

the quantity the voter desired. 2 Within the context of a median voter 

model, the implication is that the median voter's change in ideal point 

is identical in sign under both tax devices, but the magnitude is greater 

under the deduction. This observation is all that is necessary to 

2cases can be found where the low demander's change in preferred 
G levels are more pronounced under a credit than a deduction; but it 
is irrelevant to a median voter model. 
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derive the allocative implications of tax deductions and tax credits 

to be presented in the next chapter. 
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CHAPTER FIVE 

THE ALLOCATIVE IMPLICATIONS OF TAX EXPENDITURES 
IN A MEDIAN VOTER MODEL 

This chapter will consider the political implications of tax 

expenditures within the confines of a median voter model. The first 

section will review the basic assumptions of a median voter model, 

the second section will outline the simple median voter model to be 

used in the remainder of the chapter. The third, fourth and fifth 

sections will consider the political result that would emerge in the 

simple model from a tax exemption, tax deduction and tax credit 

respectively. 

Excess burden cost will for the purposes of this chapter be 

ignored. This may seem to violate the spirit of the two previous 

chapters. However, since the focus of this chapter is on tax expendi-

tures on a case-by-case basis it may not be too unreasonable to focus 

only on the cost-share implications of tax expenditures. The next 

chapter will re-focus explicitly on excess burden costs. 

I. The Median Voter Model 

The modern theory of public finance owes much of its descriptive 

power to the median voter model. The model was first suggested by 

Hotelling (1929) and later by Bowen (1943). It was developed rigor-

ously by Black (1957). Theoretical works that have utilized or 

refined the basic model include Buchanan and Tullock (1962), Buchanan 
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(1967), Downs (1957) and Davis, Hinich and Ordeshook (1970). Empirical 

models of median voter choice have included Barr and Davis (1966), 

Borcherding and Deacon (1972), Bergstrom and Goodman (1973), Denzau 

(1975), Frey and Ponnnerehne (1976), Pommerehne (1978) and Holcombe 

(1980). A good survey article that explores the problems associated 

with empirical tests of the median voter model is contained in Romer 

and Rosenthal (1979). 

The median voter model is in its basic form quite simple. Suppose 

for illustrative purposes a jurisdiction where the amount of local 

school expenditures are chosen by direct yea-nay voting. The median 

voter model can be useful in predicting what level of expenditure will 

emerge in the jurisdiction. The assumptions necessary for the model 

to work are as follows. 1) Each voter has a single-peak preference 

over the expenditure level. That is, each voter prefers a single 

quantity of expenditures and prefers quantities closer to this "ideal 

point" than to those farther away. If Mr. i's most preferred expendi-

ture level is $10 million, he prefers $11 million to $12 million. 

2) The collective good, (education in this case), is chosen indepen-

dently of the choice of other collective goods. Each voter perceives 

that his choice over education expenditure size has no bearing on 

police or fire expenditures. The problem that occurs if more than 

one issue is voted on is that the voting equilibri~m outlined below 

will not exist. This was first shown by Plott (1967). A work that 

has attempted to mitigate the "Plott condition" is Slutsky (1977). 

3) The number of voters is odd. This is more of a convenience for 
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exposition than a necessity. In large number settings little is lost 

by assuming this. 4) All voters have access to the voting agenda. 

Any voter can make a quantity proposal. Voters then vote between that 

proposal and the status quo. (n + 1) The proposal that receives 2 votes 

wins. Voting continues until a proposal is found that cannot be 

defeated by a majority vote. 5) All voters vote, and all vote accord-

ing to their preferences. 

Given these assumptions, the median voter theorem simply states 

that the collectively chosen quantity of expenditures will be the 

ideal point of the voter who has the median ideal point. This can be 

seen in the cost-share context in figure 14. Ca' Cb' and Cc reflect 

constant cost-shares faced by Mr. A, B, and C respectively. Da' Db, 

and D are the demand curves of each individual. G , Gb, and G c a · c 

reflect the respective ideal points. The median voter theorem states 

that given the assumptions, Gb will be the collectively chosen quantity 

of G. The veracity of this can be seen by considering any point 

Gi 1 Gb' and asking whether Gi could defeat Gb in a vote. Mr. B will 

always vote for Gb by definition. Further, Gb will always be closer 

to at least one other individual's ideal point than will any other G .• 
1 

At least one other individual will vote for Gb over Gi insuring Gb's 

victory. 

This is not to say that the median voter theory is not without 

problems. One can very reasonably question whether the assumptions 

used in the model (especially in reference to the agenda) are descriptive 

of the real world. Further, it is very difficult to falsify the theory 
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empirically. Nevertheless, the theory does detail a reasonable (albeit 

demand driven) description of fiscal process in a broadly democratic 

framework. 

II. The Political Model 

The purpose of this chapter is to consider the influence specific 

tax expenditures have on individual cost-shares, and then in turn 

indicate the potential political repercussions of the cost-share changes, 

within the confines of a median voter model. No pretense to complete 

generality is claimed. Instead the analysis will focus on a few generally 

accepted and interesting cases. 

The comparative statics of this chapter will be carried within 

the confines of a very simple model. A simple three person world will 

be assumed, where the three individuals are labeled Mr. L, Mr. M, and 

Mr. H. L is assumed to be a low income individual, M a medium income 

individual, and H a high income individual. It will be assumed that 

at the initial political equilibrium Mr. M, the median income earner, 

is the median voter. At this initial equilibrium it shall be assumed 

that no tax expenditures are present. The conceptual experiment here 

is to introduce a single tax expenditure, and to consider the cost-

share implications and the political repercussions. 

Two basic cases within this framework will be considered. First, 

the case where the identity of the median voter does not change, the 

second where the identity of the median voter does change. The impli-

cations of the first case are easy to discern. If the tax expenditure 

lowered the median voter~ cost-share, the quantity of government goods, 
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(hereafter labeled G) will increase, and of course vice-versa. The 

second case is more problematic. First, one must identify who the 

new median voter is, Mr. H or Mr. L. This will depend crucially upon 

which one of the two were originally the high demander of the public 

good; that is, which individual had the highest ideal point for G 

initially, and which was the lowest. Therefore, both cases; 

first where Mr. H is the high demander, and then where Mr. L is the 

high demande4will be considered. 

III. The Exemption 

Consider now the simple three person world outlined above, and 

assume a simple proportional tax on income that is considered to be 

exogenously given. Now allow a uniform standard exemption of some 

fixed dollar amount, labeled E, assumed to be less than Mr. L's original 

income. In this simple case where a proportional tax is used to raise 

revenue, an individual's cost-share is simply his portion of total 

community income. A standard exemption, uniform over all three in-

dividuals,will in this world influence cost-shares. Clearly, for the 

highest income individual the exemption is a lower percentage of his 

income than for the other two individuals; for the lowest income 

individual the exemption is a higher percentage of income than for the 

other two individuals. Of total taxable income the percentage of this 

taxable total must rise for the high income individual implying an 

exemption's introduction must raise the high income individual's cost-

share. Just the opposite must occur for the low income individual; 

his cost-share must decline, because after the exemption is in place 
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his share of taxable income as a percentage of total taxable income 

declines. For the middle income earner, the cost-share implications 

are ambiguous. If his portion of total community income is above the 

mean community income, the tax exemption will raise his percentage 

of the tax base, thus raising his cost-share; if below mean community 

income, the tax exemption will lower his cost-share. 

The political implications are now straightforward. If the 

identity of the median voter (the middle income earner) does not change, 

then an exemption will tend to expand the size of the public sector 

if the middle income individual's income is pelow the mean; it will 

contract the size of the public sector if the middle income individual's 

. . b h 1 income is a ove t e mean. 

If the identity of the median voter were to change then the issue 

crucially becomes who was the original high demander. If the high 

demander was originally Mr. H (the high income individual) and Mr. M's 

income was greater than mean income, then both H and M suffer cost-

share increases, implying that they would both desire less G. However, 

Mr. L who has enjoyed a cost-share decline, and who was initially the 

low demander would desire an increased amount of G. When Mr. M ceases 

to be the median voter then the new median voter (either L or H) could 

presumably prefer less or more G than the original quantity provided, 

depending on the magnitude of the cost-share implication of the ex-

emption. No definitive statement can be made. 

1 cf, to Buchanan (1964). 
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If Mr. H was the high demander initially and Mr. M's income was 

below mean income, then again H will prefer less G, but in this case 

M will prefer more. If H replaces Mas the median voter, no definitive 

statement can be made as to what the new level of G will be relative 

to the original level of G. 

Interestingly, however, if Mr. L was the initial high demander, 

the results become definitive. If Mr. M's income is below mean income 

he will prefer more G. However, Mr. H who was initially the low 

demander suffers a cost-share increase. His new ideal G provision is 

less than his original ideal G provision. He cannot possibly become 

the new median voter. Since both Mand L's ideal points are drifting 

away from H's ideal point, in this case only L could replace Mas the 

median voter and he will undoubtedly prefer more G than the original 

quantity. Therefore G will rise unambiguously, even if L replaces M 

as median voter. A symmetrical argument can be made in the case where 

M's income is above the community mean. In this case L will diverge 

from Mand H, and H is the only candidate to replace Mas median voter. 

In this case G will unambiguously decline as a result of the exemption. 

These conclusions are summarized in table 3. 

Although exceptions even in this world are possible, one can 

almost unambiguously state that the influence of a uniform exemption 

will depend crucially upon the median income earner's income relative 

to mean income. 
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IV. The Deduction 

The deduction case is quite similar to the exemption case except 

that in this case there is no reason to believe that deduction will be 

uniform among individuals. However, as in the exemption case,deduc-

tions will rearrange cost-shares depending upon the size of the 

deduction. A little algebraic manipulation will be useful to discern 

the cost-share influence of a tax deduction. Before a deduction is in 

place,any individual's cost-share is, under a proportional income tax, 

simply that individual's portion of community income or: 

(5.1) Yi Yi = n nY EYj 
j=l 

Where n is the number of individuals and Y is average income. 

After a deduction is in place each individuals' taxable income declines 

by the amount of the deduction he takes. The new individual cost-

share becomes: 

(5.2) Yi - Di Yi - Di 
n 
E (Y. - D.) n(Y - D) 

j=l J J 

The question becomes when will (2) exceed (l)? That is, when will the 

representative individual's cost-share decline as a result of a de-

duction. Manipulating (1) and (2) indicates that Mr. i's cost-share 

declines when: 

Di 
~ > 
Yi 

D 
y 
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That is, if the deduction of Mr. i as a percentage of his income 

exceeds total deductions as a percentage of community income, Mr. i's 

cost-share declines. (cf. Chapter Three where excess burden is in-

cluded in the analysis.) 

In order to discern the cost-share implications of any deduction 

one would have to find data on what percentage deductions are taken 

by different income classes. This kind of data is available for 

different deductions under the present federal tax structure (see 

table 4). Obviously the wholesale application of this data to the 

model outlined above would be inappropriate. This is because the model 

is not descriptive of the present federal tax system from which the 

data is derived. First, the current federal tax structure is a pro-

gressive tax structure implying a different subsidy structure for the 

deductible goods than under a proportional tax structure. Presumably 

a move to a proportional income tax would increase the tax subsidy to 

the lower income groups, raising their expenditures for each allowable 

deduction, and lower the upper income groups expenditures on deducted 

goods. However, since in most categories of deductions, the lower and 

middle income groups tend to take a larger than average percentage, a 

proportional tax would only strengthen the cost-share implications. 

[The lower income group can be defined as those with less than $7000 

income, the middle as those above $7000 income but below $20,000, and 

the high as those above $20,000. This splits the taxpayer into groups 

of approximately identical size.] Further, since state income taxes 

can be seen as exogenous, the cost-share implications of its deducti-

bility would remain the same under a proportional structure. 
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However, there is another problem. Under the present tax code not 

all taxpayers itemize their deductions. There is a systematic tendency 

for lower income individuals to take a standard deduction. If in the 

simple three person model, for example, Mr. L takes a standard deduction, 

the data of table 4 would have little meaning. For the data to be 

applied to the simple three person model one must assume that it repre-

sents the relative deduction patterns of the taxpayers if they ~ 

forced to itemize. This proposition is not unambiguous, but clearly 

plausible; appendix 1 analyzes this question and demonstrates that this 

assumption is not only plausible but perhaps even likely. 

Finally, in order to make the data in table 4 applicable to the 

model, some rules need to be used for its application to this simple 

three person world. The problem here is that the data divides taxpayers 

into fifteen groups whereas the model used assumes three groups. The 

fifteen groups can be amalgamated into three approximately equal-sized 

groups, according to income as previously indicated; but the question 

remains when can the data from table 4 be clearly interpreted as im-

plying a definitive cost-share change for the fictional individuals 

in the three person world? The convention to be followed here is that 

if the cost-share implications are of identical sign for all or all but 

one of the subgroups in the income class, the cost-share implications 

for the three person world will be considered unambiguous. For example; 

in the case of medical expenses each subgroup in the $7000 and under 

range take higher than average (i.e. all classes figure) deductions--

thus unambiguously the medical expense deductions would tend to lower 
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Mr. L's cost-share. In the middle income range ($7,000-$20,000) greater 

than average deductions are taken for all but one subgroup (15-20,000), 

so the convention will indicate the medical deduction lowers Mr. M's 

cost-share. 

Given the qualifiers outlined, two kinds of political cases emerge. 

In the case of interest, medical expenses, gasoline taxes, sales taxes, 

real estate taxes and casualty losses, the low and middle income groups 

tend to take larger than average deductions. The implication, of course, 

is that these deductions tend to systematically reduce these groups' 

cost-shares, while raising the cost-share of the upper income group. 

In the case where the median voter's identity does not change, 

those tax expenditures will clearly tend to expand the amount of G pro-

vided. In the case where the initial high demander was Mr. L, then as 

in the exemption case, Mr. L's and Mr. M's new ideal points will be 

diverging from Mr. H's new ideal point. Mr. H cannot become the new 

median voter, so that in this case G will expand unambiguously. If 

Mr. H were the high demander then again, as in the exemption case, the 

results are ambiguous. 

The second clearly discernable case is that of state and local 

income tax deductions. This deduction lowers the upper income group's 

cost-share, while raising the cost-share of middle and lower income 

groups. If the identity of the median voter does not change, this 

deduction would tend to reduce the amount of G collectively provided. 

If on the other hand the median voter's identity were to change then 

the crucial question becomes which individual, Lor H,was the original 
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high demander. If H was the high demander then his new ideal point 

will be drifting away from Land M's new ideal points; H could not 

become the new median voter and G would decline unambiguously. If L 

was the initial high demander then when the median voter's identity 

changes, the outcome in the G dimension is again ambiguous. 

The final two cases, child care expense deduction (which has 

recently been changed to a tax credit) and charitable contributions 

deduction, are hard to evaluate in this context. It is not clear in 

the case of the child care deduction just what is happening to cost-

shares. In this case,clearly,lower income individuals' cost-shares 

decline as they do for some of the individuals in the middle income 

range. However, for these middle income earners (7,000-20,000) it is 

not clear what the cost-share implications are for the whole class. 

At lower ends of the middle range child care deductions tend to be 

above average, at upper ends of the middle range deductions tend to be 

below average. The charitable contribution case is even more problem-

atic. Again at the lower end of the income scale deductions for 

contributions lower cost-shares. However, in the lower middle income 

range the contribution clause clearly lowers cost-shares, but raises 

cost-shares in the upper middle income range. Among upper income 

individuals ($20,00o+) contributions at the lower end of the range 

tend to increase cost-shares, but at the upper end of the upper income 

range lower cost-shares. Political evaluations are in these two cases 

considered ambiguous within the simple model of this chapter. Never-

theless, several cases have been found to be straightforward and are 

summarized in table 5. 
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V. The Tax Credit 

The final case to be considered is that of the imposition of a 

tax credit. Recall from Chapter Three that tax credits that induce 

identical private adjustment to a tax deduction do not generate 

identical public sector adjustments. Tax credits do not change cost-

shares. In a partial equilibrium setting no ideal points for G would 

change, and no effect would emerge. However, as was noted, income 

effects will be generated in the tax credit case. The distribution of 

the effects will be identical to the cost-share changes generated by 

a deduction. Those who take a disproportionately large credit will 

enjoy a positive income effect; those who take a disproportionately 

small credit will suffer a negative income ef feet. The former will 

desire more G (as they would in the deduction case), the latter will 

desire less G (as they would in the deduction case). The sign of the 

change in ideal points would be the same, but the magnitude would be 

less. 

In order to fully understand the collective implication of this, 

the two cases should be analyzed. First the case where the identity 

of the median voter does not change, and second the case where the 

identity of the median voter does change. The relevant comparison to 

be made is as follows. Recall that a tax deduction constitutes a per-

unit subsidy equal to the marginal tax rate. The size of this subsidy 

can be adjusted, given some particular tax rate, by allowing partial or 

more than full deductibility. In this way the deduction's subsidy can 

be from zero to 100 percent. Of course, the tax credit has the same 

feature. 
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What is to be compared here are the political feedbacks that occur 

under a deduction and a credit, given some equivalent subsidy rate. In 

other words, given a 25% subsidy for some good, what differences will 

emerge in the quantity of G collectively chosen given the tax deduction 

method of generating the 25% subsidy compared to the tax credit method 

of generating a 25% subsidy? 

The first case is where the median voter's identity does not change. 

In this case, assuming that the median voter's cost-share declines 

smoothly as the deduction subsidy rises, his ideal point for G can be 

related to the subsidy rate in figure 15 by the line DD'. Now the same 

relationship can be derived for the credit case. Note that given the 

result of Chapter Four, the median voter's ideal point for G will at 

any equivalent subsidy lie to the left of DD'. This will form a line 

DC' mapping the credit subsidy against the median voter's ideal point. 

The allocative implications are clear in this type of case. The 

direction of the political feedbacks will be identical under both the 

credit and deduction, but the magnitude will be less under the credit. 

The second type of case is the case where the median voter's identity 

changes. 

To consider the collective implications of this case a simple 

example will be considered. Consider the case where the low income 

individual has the lowest ideal point and has the lowest cost-share. 

Assume that a tax deduction were allowed that would lower his cost-

share-while raising the other two individuals' cost-shares. From 

table 5, it is known that this would reduce G at least over some range, 

and that the identity of the median voter will eventually change. 
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Consider in figure 16a an original pre-tax expenditure political 

equilibrium at G*. Now assume a deduction subsidy of 100% rearranges 

cost-sharesso that the dashed lines represent the cost-shares that 

would emerge at the deduction level that implied a 100% subsidy. In 

that case G would emerge as the median. Note that G is greater than 

G* and at G; the low demander has become the median voter. These two 

quantities can be traced out in figure 16b along with the quantities 

that would emerge at the median given different subsidy rates (labeled 

sin 16b) to form a line DD'.· DD' maps G levels to subsidy percentages 

given that the subsidy is generated by tax deductibility. 2 

The comparison to be made now is with a subsidy through a tax-
, 

credit. Again, consider a 100% tax credit. In that case, as noted 

earlier, the three individuals' ideal points would not shift as much 

as in the deduction (a la 100% subsidy) case. The only shift would be 

a result of an income effect that would shift out the demand curve for 

G. This is shown for the 100% case in figure 16a by the dashed lines. 

The median in this case is traced down to figure 16b. The dashed line 

DC' reflects the political adjustments that would occur if a subsidy 

was generated through a tax credit. Clearly, the political feedbacks 

will differ for different subsidy mechanisms. 

2DD' need not be smooth as shown. What is assumed implicitly 
here is that increasing subsidies constantly lower the low income 
individual's cost-share and raise the middle income person's cost-
share. Cases could be considered where this was not true, though the 
diagrannnatics would be more cluttered. 
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VI. Conclusion 

Although this chapter has not considered all possible cases, it 

has given a broadly reasonable description of how political feedbacks 

would emerge from tax expenditures in a set of cases. Within the 

confines of the assumptions the political effect of a tax expenditure 

have been shown to be theoretically discernable. The next chapter 

will attempt to discover the influence tax deductions,considered in 

tot~ have on the size of the Federal budget. 



APPENDIX 5~1 

The interpretation of the Federal deduction data in this chapter 

was contingent upon the following assumption. If all taxpayers were 

fQrced to itemize their deductions,the average ratio of deductions to 

income would remain approximately the same over income classes. This 

appendix will demonstrate the plausibility of this assumption. 

Consider a simple two-person world where both individuals are 

assumed to have identical tastes, but different incomes. Let Mr. A 

have a pre-tax income of $24,000 and Mr. B have a pre-tax income of 

$9,000. Assume that a 33% tax is levied on income. Finally, assume 

that there are two goods in this world, X and Y. Allow expenditures 

for X to be deductible from income. This implies that A and B face a 

budget constraint as shown in figure 17 of Q'Q' and QQ respectively. 

Now, assume that the income elasticity of demand for the tax preferred 

good X is less than unity. That is, the income consumption curve for 

X and Y is as shown by YCC10 and implies that expenditures on X 

decline as a percentage of income as income rises. This is not an 

implausible assumption. Feldstein (1975) has shown that this is prob-

ably true for a large number of contributions, and intuition would 

suggest it is probably true for such categories as interest, medical 

expenses and child care expenses. 

Given this deduction structure, Mr. A would attain utility level 
a B u1 , B would attain u1• Note that since B takes large deductions 
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relative to income, the effect of the deduction program is to lower his 

cost-share. Now assume that the fisc offers as alternative to the 

itemization option, a $2,000 standard deduction option. This would 

make the price of X and Y equal if that option was taken. It would 

imply a new budget set of RR for Mr. B, and a budget set of R'R' for 

Mr. A. Now clearly, as drawn in figure 17, Mr. B would take the standard 

option even though he would take a disproportionally large deduction 

relative to A if he itemized. There is then a systematic tendency for 

low income individuals to standardize regardless of their relative 

taste for the tax preferred good. 

However, this comparison between A and B is not directly relevant 

to the proposition stated previously, that low income standardizers 

would take larger percentage deductions relative to high income stan-

dardizers, if both were forced to itemize. This comparison, however, 

can be made with reference to figure 17. Assume a Mr. H, a high income 

individual, who when given the option, standardizes. As shown, his 

taste for the tax preferred good Xis systematically weaker than Mr. B's. 

If forced to itemize, not only would his relative X deduction be lower 

than B's, but as drawn, his absolute X deduction would be lower. If 

anything, forced itemization of deductions would increase the relative 

difference between average ratio of deductions to income for low 

income individuals as a class, and average ratio of deductions to 

income for high income individuals. 
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TABLE 3 

ALLOCATION OF G WHEN MEDIAN VOTER'S IDENTITY CHANGES 

Mr. H high demander 
Mr. L high demander 

Ym > Ymean 

? 
G+ 

Ym < Ymean 

? 
Gt 



TABLE 4 
DEDUCTIONS BY TYPES 

Adjusted gross Medical State and State 
income class Interest Paid and Real Local and 
(thousands of Home Dental Contri- Estate Gasoline Sales Local Total 
dollars) Mortgage Totala ExEenses butionsb Taxes Taxes Taxes Income Taxesa 

1-3 17.9 14.9 19.3 8.5 21.2 2.3 2.6 2.1 14.4 
3-5 13.0 12.5 14.0 6.1 9.0 1.8 2.5 2.2 11.4 
5-7 10.9 10.1 8.8 6.0 6.9 1.3 2.2 2.1 9.8 
7-9 9.1 9.6 6.5 3.8 4.9 1.1 2.0 2.4 8.6 
9-11 7.7 9.1 4.9 3.1 4.2 1.0 1.9 2.4 8.3 

11-13 7.0 8.7 3.8 2.8 3.6 0.9 1.8 2.6 8.2 
13-15 6.4 8.1 3.1 2.8 3.4 0.8 1.8 2.7 8.1 \{) 

15-20 5.6 7.2 2.2 2.4 3.2 0.7 1.6 2.9 8.0 0 

20-25 5.1 6.5 1. 7 2.4 3.0 0.6 1. 5 3.3 7.9 
25-50 4.3 5.8 1.4 2.5 2.9 0.4 1.2 4.1 7.9 

aPercentages are computed on the basis of adjusted gross income for persons itemizing each 
deduction. Therefore, percentages for total deductions in any category may be lower than 
the percentage for particular deductions in that category. 

bDoes not include political contributions, which are included in total miscellaneous. 



Table 4 (continued) 
Adjusted gross Medical State and State 
income class Interest Paid and Real Local and 
(thousands of Home Dental Contri- Estate Gasoline Sales Local Total 
dollars) Mortgage Totala Expenses butionsb Taxes Taxes Taxes Income Taxes a 

50-100 2.9 5.5 1.0 3.2 2.3 0.2 0.8 5.2 7.7 
100-200 1.8 6.0 o. 7 4.4 1.8 0.1 0.6 5.8 7.5 
200-500 1.1 7.2 0.5 6.9 1.5 1~ 0.4 6.4 7.4 
500-1,000 0.7 6.8 0.2 9.9 1.2 * 0.2 6.6 7.2 

1,000 and over 0.3 5.3 * 14.0 0.8 * 0.2 6.9 7.0 
All classes 5.5 7.1 2.6 2.9 3.2 0.6 1.5 3.5 8.0 

aPercentages are computed on the basis of adjusted gross income for persons itemizing each 
deduction. Therefore, percentages for total deductions in any category may be lower than 
the percentage for particular deductions in that category. 

bDoes not include political contributions, which are included in total miscellaneous. 

* 0.05 or less. 

SOURCE: U.S. Internal Revenue Service, Statistics of Income--1973, Individual Income Tax 
Returns (Government Printing Office, 1976)-,-tables 2.4, 2.5, 2.6, 2.7, 2.9. Data 
are taken from taxable individual income tax returns with itemized deductions. 

~ 
i-' 



Table 4 (continued) 
Adjusted gross Child- and 
income class Dependent-
(thousands of Casualty Care Total 
dollars) Losses ExEenses MiscellaneousC 

1-3 d ... 5.8 
3-5 12.0 16.1 6.4 
5-7 8.6 14.7 4.8 
7-9 4.8 8.8 3.8 
9-11 5.2 6.0 3.3 

11-13 4.1 5.6 3.1 
13-15 3.7 4.9 2.9 
15-20 2.6 4.3 2.5 
20-25 1.9 2.9 1.9 
25-50 1.6 2.8 2.1 \.0 

N 

clncludes deductions not shown separately. 

dNot shown separately because of small size of sample. 



Table 4 (continued) 
Adjusted gross 
income class 
(thousands of Casualty 
dollars) Losses 

50-100 1.8 
100-200 1. 7 
200-500 1.4 
500-1,000 1.3 

1,000 and over 1.2 
All classes 2.7 

cincludes deductions not shown separately. 

SOURCE: Pechman's Comprehensive Income Tax. 

Child- and 
Dependent-

Care 
Expenses 

1.9 
0.9 
0.2 
0.0 
0.0 
5.3 

Total 
Miscellaneousc 

2.3 
2.6 
3.1 
3.1 
3.2 
2.6 

"° w 
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TABLE 5 

POLITICAL FEEBACKS 

Median Voter's Identity Identity 
Identity Changes Changes 

Remains the where where 
Cases Same GH>GM>GL GL>GM>GH 

Interest Gt ? Gt 
Medical Expenses Gt ? Gt 
Gasoline Taxes Gt ? Gt 
Sales Taxes Gt ? Gt 
Real Estate Taxes Gt ? Gt 
Casualty Losses Gt ? Gt 
State & Local 

Income Taxes Gt G+ ? 
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FIGURE 14 

THE MEDIAN VOTER MODEL 
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FIGURE 15 
ADJUSTMENT IN G WHEN MEDIAN VOTER'S 

IDENTITY IS UNCHANGED 
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CHAPTER SIX 

THE INFLUENCE OF CURRENT TAX EXPENDITURES ON TAX-PRICES 
AND PUBLIC SECTOR SIZE 

The last chapter focused on the influence specific tax deductions 

had on individual cost-shares and indicated the expected direction of 

the political feedbacks that wouJd emerge from their introduction. 

This chapter will consider the influence the entire system of tax 

deductions and tax exemptions has on individual cost-shares and tax-

prices. The exercise will be carried out in two stages. First, 

estimates will be made of current individual cost-shares and tax-prices; 

these estimates will be used to postulate differences among individuals' 

ideal or desired quantity of federally provided goods and services. 

It will be assumed that the current level of provision reflects the 

median voter's desired level of provision. 

The second stage of the analysis will consider the influence a 

total abolition of all deductions and exemptions would have on indi-

vidual cost-shares and tax-prices. The total abolition of deductions 

and exemptions would quite obviously rearrange individuals' cost-shares 

and ta~-prices which would in turn change each individual's desired 

quantity of federally provided goods and services. The new median 

voter's ideal point will be found and compared to the original median 

voter's ideal point. In this way insight can be gained not only as to 

how tax deductions and exemptions, considered in toto, influence the 
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distribution of the Federal tax burden, but also what impact deductions 

and exemptions have on the overall size of the federal budget. 

I. Cost-Share Estimations Under a Progressive System 

Up to this point the analysis has only considered cost-shares 

that emerge from a proportional tax. However, at the federal level 

the primary source of federal revenue comes from the progressive tax 

on personal incomes. This tax, like any tax, generates observable 

average individual cost-shares after the fact, since an average in-

dividual cost-share is simply the individual's tax bill divided by total 

revenues. However, as can be surmised from earlier chapters,average 

cost-shares need not coincide with marginal cost-shares. Under a 

proportional tax, each taxpayer faces a tax rate that is by definition 

identical among individuals. If the specific parameters of each 

individual's demand function for the taxed commodity {or activity) is 

known, the marginal cost-share of each taxpayer is totally determinate 

(cf. Chapter Two). 

However, under a progressive tax scheme the tax rates faced by 

individual taxpayers (both average and marginal) are not uniform among 

individual taxpayers, but instead vary according to individual income. 

There is then a problem in determining what any particular taxpayer's 

marginal cost share is under a progressive system. If the f isc were 

to raise extra revenue under a progressive system, it would have • 

to adjust an entire set of tax rates over several income classes, 

instead of a single tax rate. The problem with determining marginal 

cost-shares under the progressive scenario is obvious; since there are 
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literally an infinite variety of ways the extra revenue could be raised 

(unlike the proportional case where there is only one way to raise 

extra revenue), this implies there are an infinite variety of potential 

marginal cost-sharing arrangements. The lack of determinancy in changes 

in explicit tax rates under a progressive scheme implies a lack of 

determinancy of marginal cost-shares. A priori nothing can be said 

about marginal cost-shares. 

This indeterminancy, however, need not be attributable to pro-

gression as such. A progressive tax on income could be devised that 

would generate determinate cost-shares. Determinancy could be estab-

lished by adopting a constitutional rule that specified a particular 

set of rate adjustments for particular revenue adjustments. To this 

author's knowledge no such rule exists in any political jurisdiction. 

It would be interesting to investigate whether or not some sort of 

implicit cost-share rule has been in effect at the federal level over 

the past 25 years or so. Has the federal income tax generated approxi-

mately constant cost-shares for different income classes over time? 

Although this would be an interesting topic in its own right, historical 

marginal cost-shares need not have any relation to current marginal 

cost-shares. A legislative body may, for example, impose a tax in-

crease in period 1 that may imply a set of marginal cost-shares over 

the revenue raised from that tax increase. This information, however, 

in and of itself does not indicate what marginal cost-shares would be 

in period 2 if the legislature were to again raise tax rates to 

increase revenues. Historical records will not solve the marginal 
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cost-share indeterminancy problem. So, how can marginal cost-shares 

be incorporated into the current analysis? 

The problem for these purposes will be solved by making a rather 

heroic assumption. It will be assumed for the purposes of this chapter 

that over all relevant ranges current average cost-shares under the 

progressive income tax are identical to marginal cost-shares. That 

is, if Congress were to raise an extra increment of revenue by raising 

tax rates, it would do so in a manner such that the cost-sharing 

arrangement among taxpayers over that increment was exactly identical 

1 to the current average cost-sharing arrangement. This assumption 

should not be seen as an historical assertion or a future prediction, 

it is simply a proposition that over some ranges is as equally likely 

2 as any alternate assumption about marginal cost-shares, and certainly 

makes the current analysis much more tractable. 

The first task at hand is to derive current cost-shares for 

individual taxpayers. Quite obviously this cannot be done for each 

1This is clearly possible over some ranges. Admittedly it may 
become impossible over other ranges of collective goods provision. 
Specifically, if the tax system were highly progressive, and the level 
of collective goods provision were forced to rise dramatically (i.e. 
a war), a cost-share preserving expansion of the public sector may be 
impossible. It may be impossible, for example, to raise from an 
individual currently facing a 90% marginal tax rate, the extra revenue 
necessary to maintain his current cost share. 

2 In some sense this assumption may not be unreasonable. Indi-
viduals may perceive that their current average cost share constitutes 
their future marginal cost share. This is a point attributable to 
a coimnent by Steven Slutsky. 
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of the 80 million or so households that file tax returns. Sample data 

can, however, be used for these purposes. The IRS does publish in its 

annual Statistics of Income average gross income and average deductions 

for four income classes; and further indicates average gross income and 

average deductions for those in each class who itemize their deductions 

and for those who take the standard deduction. This data from the 

IRS's 1976 report is presented in table 6. This gives 8 groups which 

are labeled A through H. The number of returns filed in each group 

is indicated in tens of thousands in the second column of table 6. 

This will be assumed to be a representative cross-section of the 

American population. The analysis will proceed by creating a "replica" 

world of 838 households, where, for example, there are assumed to be 

227 households in the Bth class; each household being identical to 

one another in that class. 

The data indicates that "itemizers" tend to have higher average 

income and deductions as compared to "standardizers," and that itemi-

zation tends to be positively associated with adjusted gross income. 

In order to figure each representative households tax bill, one 

more deduction need be made; the average number of exemptions claimed 

by the average household. It ends up that the average number of ex-

emptions tends to differ over income classes and is positively 

associated with income. The value of exemptions to each household 

is incorporated in table 7. The fine points of the exemption calcu-

lations are contained in the appendix to this chapter. Table 7 also 

calculates the taxable income of each representative household, and 
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from the 1976 tax tables figures the tax liability of each house-

hold. 

The estimation of cost-shares is now straightforward. The tax 

liability of each representative household is multiplied by the 

number of households in that class, and this product is summed over 

all classes. This yields a total revenue figure. Each household's 

cost-share is simply their tax liability over total revenue. This is 

presented in table 8. 

Note in table 8 that the cost-share of the two lowest income 

groups is zero. Cost-shares then rise with income both absolutely 

and relatively. The ratio between the highest cost-share group (group 

G) and the lowest cost-share group (group C) in cost-shares terms 

(10.2:1) far exceeds the ratio of their gross adjusted income (3.62:1). 

I I. Excess Burden and the Income Tax: 
A Necessary Digression 

This measure of individual sacrifice, the cost-share, does not 

provide a full measure of individual sacrifice. Excess burden costs 

must also be incorporated into the analysis. At this juncture it will 

be useful to consider the nature of the excess burden that emerges 

from a tax on labor. It will also be important at this point to outline 

fully and concisely the assumptions that will be made in this chapter 

as to the influence excess burden considerations have on individual's 

income earning activities. 

A tax on labor income can be seen as a tax on an individual's 

time spent in labor activities. This is reflected in figure 18 where 
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the horizontal axis reflects the time an individual allocates to 

leisure activities, and the vertical axis reflects the time the indi-

vidual allocates to work activities. TT' reflects his initial budget 

constraint before the imposition of any tax. TM reflects the 

individual's budget constraint after the imposition of a simple pro-

portional tax on work activity is imposed. The individual's labor-

leisure choice after the tax is influenced by two effects, First, 

there is a substitution effect that will induce him to allocate more 

time to leisure since the relative price of leisure has declined. 

However, there is also a negative income effect, as a result of the 

·tax. It is usually assumed that leisure is a normal good so that the 

income effect of a tax on work effort is considered to work opposite 

the substitution effect. In the diagram, the indifference level u2 

is tangent to TM so that the income and substitution effects just 

cancel one another out, and the individual's work effort is unaffected 

by the imposition of the tax. Even so, an excess burden cost is 

associated with the tax. This can be seen by considering an equi-

reven~e lump-sum tax which would present a consumption set bound by 

RR'. In this case the individual would sacrifice the same amount of 
3 resources to the fisc, but could attain an indifference level of u3 • 

At latter points in this chapter, assumptions will have to be 

made as to how adjustments in the current tax code influence indi-

viduals' labor-leisure choices. It shall be assumed, again rather 

3This analysis is taken directly from Browning and Browning 
(1979) pp. 311-317. 
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"heroically" that a tax refonn that generates both substitution and 

income effects on labor effort always work in a manner such that.the 

two effects always cancel one another out for each individual. In 

other words, when in the latter part of this chapter, deductions and 

exemptions are abolished, and individuals are faced with lower marginal 

tax rates, their adjusted gross income will remain unchanged. 

Of course this assumption is open to question, however, since any 

assumption would in some sense be arbitrary the assumption used here 

will be the one that allows for a more tractable and straightforward 

analysis. This author will admit in all candor that this assumption 

is made more for analytical convenience than out of empirical uncer-

tainty, nevertheless the assumption is not so implausible as to 

distract from the points this chapter wishes to emphasize. 

III. The Specific Incorporation of Excess Burden 
Costs into the Tax-Price Analysis 

At this point each representative household's excess burden 

portion of tax-price can be calculated. For each household, total 

excess burden can be approximated by Harberger's now famous (1964) 

equation: 

(6.1) Zi = !<: n m2 Y 2 • • 
l. 1 

where: 

Zi - is the excess burden of the ith household 

n - the household's substitution elasticity of labor supply 

m. - is the marginal tax rate faced by the household for a 
1 

marginal unit of labor provision. Note that this 
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must include all taxes on labor (i.e. Social Security, 

state and city income taxes) as well as the specific 

tax (the federal income tax) to be adjusted in this 

analysis (see Appendix 3). 

Fortunately,all the relevant variables for each representative 

household are either knowable or estimable. The income (Y.) earned 
1 

by each household is known from table 6. It will be assumed following 

Browning's (1976) analysis that the substitution elasticity of labor 

supply is .2 for each household. The overall marginal tax rate of 

each household can be estimated. The first "increment 11 of this overall 

rate (i.e. state and local income taxes etc.) is estimated using 

Browning's (1976) data. The increment currently due to the federal 

income tax is calculated by the author directly from the 1976 tax 

tables. 

For the purposes of calculating current individual excess 

burden additions to cost-shares in order to find individual tax-prices, 

the critical variable will be marginal excess burden with respect to 

a change in the individual's marginal tax rate. The measure of marginal 

excess burden can be found by totally differentiating equation (6.1) 

which gives: 

(6.2) dZ i rirn1. Y. dm. + !;: nm.dY. 
1 1 l. 1 

By the assumption made in the previous section individual earned 

income will not change as a result of tax changes. Therefore the dY. 
l. 

term can be set to zero, so that the measure of individual marginal 
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excess burden with respect to a change in the individual's marginal 

tax rate can be reduced to: 

(6 • 2 I) 
dZ. 

1 

dmi 
nm. Y •• 

l. 1 

What is sought in this section is the excess burden portion of 

tax-price. This excess burden portion for any individual will be the 

change in the individual's excess burden relative to a change in the 

revenue collections of the government. This is simply: 

dZ. 
l. 

(6.3) 
dm. 

l. 

dR 
dT 

where dR/dT is the change in revenue that results 

from a change in the overall average tax rate. 

This term represents the excess burden portion of the individual's 

tax-price. It has been shown that any individual's tax-price consists 

of a cost-share and excess burden component. The excess burden portion 

of the tax-price would simply be this expression, divided by the 

relevant change in revenue term (see Chapter Two~ or : 

(6.4) 

dZ. 
l. 

dm. 
l. 

dR 
dT 

where dR/dT is the change in revenue for an 

overall change in the average tax rate (T). 

The information necessary to estimate the numerator is readily available, 

since values for each individual households ' income, (Y.), supply 
l. 

elasticity, (n), and marginal tax rate, (m.), are either known or postulated. 
1 

Since it is also assumed that the tax base of each individual 

taxpayer does not change, this would imply that the aggregate tax base 
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does not change. This implies that over the relevant range 

the elasticity of revenue (G) with respect to a change in the aggregate 

average tax rate (T) is equal to 1. Formally this would state 

that: 

(6.5) 
dG T 
dT G 1. 

That is, a 1% increase in the average tax rate would yield a 1% 

increase in revenue collections. Given the information on individual 

households' taxable incomes, and on taxes collected, presented 

earlier, T and G are known. dG/dT is now easily surmised. It reduces 

simply to G/T, which is nothing more than the tax base. The individual 

household's excess burden portion of tax price and total tax price 

can now be calculated. The results are presented in table 9. 

Note quite interestingly that although marginal excess burden as 

an amount of tax-price rises consistently with income, it declines 

as a percentage of tax-price with income. That is, as a portion of 

tax-price, excess burden costs are a more important component for low 

income households than for high income households. 

IV. Political Implications 

The stage is now set to estimate each group's desired provision 

of government goods and services. Government goods are seen in this 

context as some composite good, labeled G, whose mix is exogenously 

determined. Each household will be assumed to have a demand function 

for this good G of the simple form: 



(6.6) Di = G 

where 

eY.o 
i 

•.B 
i 

e - is a constant 
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Y. - is the ith household's'income proxied by adjusted gross 
i 

income 

'i - is the ith household's tax-price 

o - is income elasticity of demand for G 

B - is the price elasticity of demand for G. 

It is obvious that •.--the individual's tax-price--will in general 
i 

vary over units of G, simply because excess burden costs will vary with 

units of G even if cost-shares are assumed constant. However, in order 

to simplify the analysis, the 'i term for each individual household's 

tax-price will be taken from table 9 and assumed constant over the 

range. Clearly a bias is present. This calculation will tend to 

slightly overestimate the quantity of G desired by those households 

which prefer more than the quantity desired by the median voter and 

slightly underestimate the quantity desired by those households which 

desire less than the quantity desired by the median voter. 

Finally, values for both income and price elasticities must be 

postulated. Although there is no firm agreement among scholars as to 

what these values are in general, Borcherding's (1977) paper suggests 

that a reasonable estimate for income elasticity is .75, and for price 

elasticity .5. It will be assumed that these represent each household's 
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elasticities. The parameter e is arbitrarily set in a manner such 

that the amount of G desired by the median voter is equal to 1. This 

is a simple normalization device that has no substantive bearing on 

the analysis. 

The estimates of each group's ideal point is given in table 10. 

The second columu indicates the number of voters in each group. 

This will differ from the number of returns filed in each group since 

systematic differences exist among income classes as to the type of 

return filed. In essence, it is assumed that a household that files 

a joint return has 2 votes, whereas a single return has 1 vote. 

Arraying the data from table 10 will indicate that the Gth class. 

constitutes the median voter class, which in this case happens to be 

the highest income group, not the median income group as if often 

assumed. 

V. The Abolition of Tax Expenditures 

The next step this analysis wishes to consider is an across-the-

board abolition of all tax deductions and exemptions. This hypothet-

ical reform of the Federal tax code would initially have several 

effects. 4 First it would inunediately broaden the tax base. Second, 

individuals would all be forced into higher marginal tax brackets 

and would be faced with higher tax bills. A greater amount of revenue 

4 rt has been assumed previously that any such reform would not 
influence work effort, either individually or aggregately. Alternatively 
it could be assumed that each individual's income was earned in the 
expectation of exemptions and deductions, but that in an unanticipated 
fashion they were disallowed for tax computation purposes. 
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would quite obviously be raised; however, the cost-sharing arrangement 

over total revenue would change. It is this latter effect that is of 

interest here. Conceptually it is assumed that the, post tax deduction-

abolition cost-shares become the new cost-shares that will be relevant 

for subsequent analysis. These new cost-shares are presented in 

table 11. 

The cost-share influence of tax deductions and exemptions con-

sidered in toto can now be assessed. The abolition of all deductions 

and exemptions quite clearly lowers the cost-shares for upper income 

groups, and raises the cost-shares for lower income groups. In the 

cost-share dimension, current tax expenditures, considered in toto, 

tend to aid those households at the lower end of the income distri-

bution. 

Attention will now be turned to the excess burden aspects of the 

hypothetical tax reform. It will be assumed that the explicit marginal 

tax rates faced by taxpayers are cut in a cost-share preserving manner 

such that the level of revenue collection reverts back to the original 
• 

level of G provision notionally labeled as 1. This will imply an 

approximate 40% reduction in the marginal tax rate faced by the tax-

payers after the initial abolition of all deductions and exemptions 

(cf. Minarik (1977). (See Appendix 3.) 

This reversion to the initial level of G allows for an 

interesting and relevant comparison of excess burden costs. The 

broadening of the tax base along with concommitant cuts in marginal 

tax rates lowers the aggregate welfare cost of raising revenue. Finally, 
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except for the two classes that had no tax liability initially, welfare 

cost both absolutely,and as a percentage of tax-price, decline for each 

representative household. These new tax-prices are presented in table 

12. 

It is interesting to note that the cost-share effect of the 

abolition outweighs the excess burden effect, even though this latter 

effect is not insignificant. The excess burden savings of the tax 

reform, to each household, in no case overrides the cost-share effect. 

The groups that suffer a cost-share increase (groups A through E) all 

suffer a tax-price increase. Of course the excess burden savings for 

those who enjoy a cost-share decline is accentuated by the decline in 

excess burden costs. 

The final exercise is to take these new tax-prices and reestimate 

the representative individuals' ideal quantities of G, using the same 

demand formulation. The results are given in table 13. In 

this case the new median voter is in the Eth class, and desires 

slightly less G than the original level of 1. The implication, though 

admittedly speculative, is that although tax deductions and exemptions 

raise the welfare cost of public expenditures, they have the impact of 

increasing the size of the budget as a result of their cost-share 

implications. 

VI. Conclusion 

The results of this chapter can now be summarized. First, the 

data on representative cost-shares is to this author's knowledge the 

first systematic attempt to identify or estimate the individual 
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cost-sharing implications of the federal personal income tax. Second, 

the data on the excess burden portion of individuals' tax prices is also 
I 

significant. Browning's (1976) study investigated the aggregate 

efficieny implications of excess burden costs; this work is in the same 

vein, but it extends the analysis to an individual level, thus providing 

a more solid basis for a positive analysis of the role excess burden 

plays in the individual's public sector choice process. 

The analysis of this chapter is also informative as to the distri-

butional and allocational implications of tax deductions and exemptions. 

First, it is noted that these tax expenditures unquestionably have a 

significant impact on the cost-sharing arrangement of the federal 

personal income tax. Although the numbers dealt with were averages, it 

is still fair to surmise from the data in this chapter that when tax 

deductions and exemptions are considered in toto, they are unquestion-

ably a distributional boon to lower income groups. This is not to deny 

that the highly publicized and political charged stories of million-

aires escaping taxation through specific tax expenditures do not exist, 

nor is it intended as any normative judgement on those specific tax 

loophole's desirability. It is rather to simply point out that in 

some average sense, the aggregate implications of such specific tax 

expenditures are dwarfed by the overall impact of all tax expenditures 

on the federal personal income tax. 

Further, this study indicates that the orthodox contention that 

tax "loopholes" narrow the federal tax base and thus generate signifi-

cant excess burden costs is undeniably correct from the cost-share 
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perspective. However, the veracity of this claim in no way automati-

cally implies that lower aggregate excess burden costs translate into 

larger public sector allocations. The results from this chapter, 

though admittedly based on several speculative empirical assumptions, 

indicates the opposite result: cost-share changes overpower excess 

burden costs. 

Undoubtedly this chapter made many assumptions that were specula-

tive in nature. This makes the specific empirical results open to 

question; nevertheless,the chapter does indicate the potential impor-

tance of tax expenditures on the public sector; this in itself is 

significant. 
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TABLE 6 

DEDUCTION BY TYPES AND INCOME CLASS 

Adjusted 
Gross In- Adjusted 

II in come of Average 
Group Group Group in Deduction Gross Average 
Label (00,000) (000) TyEe Income Deduction 

A 6 5 < 1 3496 2947 
B 227 5 < s 2461 1728 
c 29 5 - 10 1 7844 3360 
D 169 5 - 10 s 7244 1827 
E 51 10 - 15 I 12641 3586 
F 94 10 - 15 s 12294 2056 
G 172 15 + 1 28434 6007 
H 90 15 + s 20489 2665 

I - Itemizers 

S - Standardizers 

SOURCE: Statistics of Income: 1976. 
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TABLE 7 

TAX LIABILITIES 

Gross Deduction + Taxable Tax 
Class Income Exemption Income Liability 

A 3496 (2947+1230) 0 0 
B 2461 (1728+1230) 0 0 
c 7844 (336o+l725) 2759 431 
D 7244 (1827+1725) 3692 593 
E 12641 (3586+213 7) 6918 1218 
F 12294 (2056+2137) 8101 1465 
G 28434 (6007+2550) 19877 4420 
H 20489 (2665+2550) 15274 3126 



Group 

A 
B 
c 
D 
E 
F 
G 

t.H 
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TABLE 8 

Individual Cost-Shares 

Cost-Shares of Individuals 

.000000000 

.000000000 

.00031829 

.00043792 

.00089947 

.00108188 

.0032641 

.0023085 



121 

TABLE 9 

COST-SHARES AND TAX-PRICES 

Marginal 
Marginal Excess Burden 
Excess Cost- Tax- as % of Tax-

Group Burden Share Price Price 

c .00009159 .00031829 .00040988 22% 
D • 00008458 .00043792 .0005225 16% 
E . 00015158 .00089947 . 00105105 14% 
F • 00015906 .00108188 .00124094 12% 
G .00038588 • 003246410 .00364993 10.5% 
H .00026509 .00230850 .00257359 10.3% 
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TABLE 10 

DESIRED QUANTITIES OF G 

Group Ideal Quantity of G Voters in Group 

A co 288 
B co 8 
c 1.13 40 
D .94 260 
E 1.01 80 
F .91 163 
G 1.00 328 
H .93 172 
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TABLE 11 

COST-SHARES AFTER ABOLITION 

Direction of 
Group Cost-Shares Cost-Share Change 

A .00023954 t 
B • 00016192 t 
c .00060052 t 
D . 00054 710 t 
E .00105247 t 
F .00101491 + 
G .00308647 + 
H .00191089 + 
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TABLE 12 

TAX-PRICES AFTER ABOLITION 

Marginal 
Excess Burden 

Marginal Tax- as % of Tax-
Group Cost-Share Excess Burden Price Price 

A .00023954 • 00002118 .00026072 8.8% 
B .00016192 .00001444 .00017636 8.1% 
c .00060052 • 00004603 .00064655 7.7% 
D • 00054 710 .00004251 . 00058961 7.2% 
E .00105247 .00008135 .00113382 7.1% 
F . 00101491 .00007679 .0010917 7.0% 
G .0030864 7 .00020990 • 00329637 6.3% 
H .00191089 . 00013961 .0020505 5.5% 
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TABLE 13 

CHANGES IN DESIRED G 

Group Ideal Quantity of G Voters 

A • 77 288 
B .72 8 
c .90 40 
D .89 260 
E .97 80 
F .97 163 
G 1.05 328 
H 1.04 172 
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APPENDIX u-1 

This chapter used the concept of an "average" individual in each 

income group. A problem emerged here as to how to calculate tax 

liabilities of the "average" individual. One possibility would have 

been to assume that each average household was a married couple with 

two dependents. However, that would be misleading. The number of 

returns in each class that were filed as single returns were systemati-

cally related to income as follows: 

% single % non-single 

under $5000 .73 .27 

5000 - 10,000 .46 .54 

10,000 - 15,000 .27 .73 

15,000 .09 . 91 

Therefore, to figure tax liability for each class, the tax liability 

of a single return was multiplied by the percentage of total returns 

in that class that were single returns and that figure was added to the 

tax liability of a married couple times the percentage of total returns 

filed as non-single returns. 

This systematic difference in income classes' filing status was 

also used to gauge the political power of each income class. It was 

assumed that joint returns had two political votes, whereas single 

returns had a single political vote. Therefore, for each class, the 

number of returns filed was multiplied by the percentage single returns, 

the product of which was added to the number of returns times the 

128 
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percentage point returns times two to yield the number of votes of 

each class. Average exemptions were calculated as follows. For each 

class, the number of exemptions was divided by the returns filed to 

yield an average exemption, and this number was multiplied by $750. 

The numbers are listed below. 

Adjusted Gross Returns (000) I/Exemptions (000) 
Income Class Filed Claimed 

under $5000 23,935 39,266 

5000 - 10,000 19,892 45,874 

10,000 - 15,000 14,451 41,224 

15,000 + 26,290 89,407 

AVERAGE NUMBER OF EXEMPTIONS AND VALUE 

Average Value 

under 5000 1.64 x 750 = 1230 

5000 - 10,000 2.30 x 750 = 1725 

10,000 - 15,000 2.85 x 750 == 2137 

15,000 + 3.40 x 750 = 2550 



APPENDIX 6-2 

To calculate the tax base before and after the tax expenditure, 

the author simply multiplied taxable income in both cases times the 

number of individuals in each class; this is shown below. The average 

tax rate on the tax base falls after the deduction from .226 to .128, 

in order to provide an equivalent pre-abolition revenue level. The 

new tax rate is approximately 60% of the old tax rate. 

TAX BASE BEFORE THE ABOLITION 

Revenue Base 
Class Taxable Income II in Class From Class 

A 0 6 0 

B 0 227 0 

c 2,759 x 29 80,011 

D 3,692 x 169 623,948 

E 6,918 x 51 352,318 

F 8,101 x 94 761,494 

G 19,877 x 172 3,418,844 

H 15,274 x 90 1,374,660 
6. 611, 775 

R 1, 354, 124 
t = • 204 

R - Revenue Raised 

t - average tax rate 
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TAX BASE AFTER THE ABOLITION 

Revenue Base 
Class Taxable Income II in Class From Class 

A 3,496 x 6 20,976 

B 2,461 x 227 558 '64 7 

c 7,844 x 29 227,476 

D 7' 244 x 169 1,224,236 

E 12,641 x 51 644,691 

F 12,294 x 94 1,155,636 

G 28,434 x 172 4,890,648 

H 20,489 x 90 lz844,010 
10,566,320 

R* 2,396,262 1354124 
= 10566320 

ti< = .226 t = .128 

R* - revenue raised directly after tax deduction's abolition 

t* - average tax rate after tax deduction's abolition 

t - average tax rate after reversion to initial level of G 



APPENDIX 6-3 

The specific marginal tax rates faced by representative house-

holds are presented both before and after the abolition of tax deduc-

tions and exemptions. The figures for increment due to other taxes 

are from Browning's (1976) study. The federal marginal tax rates 

were figured by this author from the 1976 tax tables. Note in the 

second table the federal rates are multiplied by .6 to indicate the 

assumed across-the-board tax cut. 

Class 

A 

B 

c 
D 

E 

F 

G 

H 

MARGINAL TAX RATES ON LABOR EARNING BEFORE 
THE TAX DEDUCTION'S ABOLITION 

Increment 
Due to 
Other Taxes 

.19 

.19 

.18 

.18 

.16 

.17 
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Federal 
Marginal 
Tax Rate 

.18 

.18 

.20 

.23 

.28 

.26 

Total 
Marginal 
Tax Rate 

.37 

.37 

.38 

.41 

.44 

.43 
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MARGINAL TAX RATES ON LABOR EARNINGS AFTER 
THE TAX DEDUCTION'S ABOLITION 

Increment Federal Tax Total 
Due to + Rate at the Marginal 

Class Other Taxes Margin Tax Rate 

A .20 .6 ( .20) .32 

B .20 .6 ( .19) .31 

c .19 .6 (.21) .31 

D .19 . 6 (.21) .31 

E .18 .6 (.27) .34 

F .18 .6 (.25) .33 

G .17 .6 ( .39) .39 

H .16 .6 ( .32) .36 
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TAX EXPENDITURE AND TAX-PRICES 

by 

Cecil E. Bohanon 

(ABSTRACT) 

The purpose of this dissertation is to examine an unexplored aspect 

of tax expenditures: the tax-price implications of tax exemptions, 

deductions and credits. Although this implication of tax expenditures 

has not been adequately examined, two separate lines of analysis have 

been suggested by the existing literature. Some authors have emphasized 

the welfare costs of tax expenditures. To the extent that tax expendi-

tures narrow the tax base the introduction or extension of a tax 

expenditure undoubtedly makes the cost of raising revenue more than it 

would be otherwise. This kind of cost, denoted as a welfare cost, can 

be incorporated into a model of individual tax-price determination. 

On the other hand, other authors have emphasized another tax-price 

implication of tax expenditures: that the introduction or extension of 

a tax expenditure changes the cost-shares faced by each taxpayer, 

exclusive of any welfare cost. Since an individual's cost-share is 

nothing more than his personal tax base divided by the aggregate tax 

base, this result emerges because a tax expenditure usually changes 

the individual's tax base in a manner disproportionate to the change 

in the aggregate tax base. This dissertation will explore and combine 

each line of analysis, both theoretically and empirically. 



In the first portion of the dissertation a model of tax-price 

determination is developed that explicitly incorporates the welfare 

cost of taxation. Various tax expenditures are then introduced into 

the model and their effects on individual tax-price schedules discerned. 

In this way the influence a tax expenditure has on an individual's 

choice over public sector size can be surmised. 

The next portion develops within the confines of a simple median 

voter model some potential allocative implications of various tax 

expenditures. This portion traces out the expected change in the median 

voter's desired quantity of the collective good, given various tax 

expenditures, via an analysis of the cost-share impact of the various 

tax expenditures. Although in this section welfare costs are not 

explicitly considered or all possible political cases outlined, the 

analysis does look at a set of cases that are of general interest. 

The final portion of the dissertation considers the influence tax 

expenditures taken in toto have on both the cost-sharing arrangement 

among individual taxpayers and the welfare cost to individual taxpayers. 

The results are used to gauge both the distributive and allocative 

implications of tax expenditures. 
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