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CHAPTER 1 

INTRODUCTION 

The purpose of this study is to investigate the 

effects of permanent misperceptions of the costs and 

benefits of collective activities on budgetary choices. 

The idea of permanent misperception, continuous 

error or "illusion" is generally discarded in economic 

models of human behavior because it is generally presumed 

that man learns from his mistakes and corrects them. This 

may well be true in the private sector where errors in 

market decisions can often be realized by decision-makers 

and therefore be corrected. In the public sector, however, 

there are numerous reasons which suggest 

that individual voters may never observe the precise 

consequences of their political choices and therefore 

never realize that they made mistakes. The point is 

that since voters may never find out that they committed 

a mistake in making a particular choice, there is no 

incentive for them to correct their perception or 

assessment of reality and, consequently, they can keep 

on making the same mistakes so long as they do not 

1 
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realize that, indeed, these are mistakes. In other words, 

the concept of mistake or error is here defined according 

to some expert or exogeneous evaluation of the truth and 

is independent of individual evaluations of reality. 

Subjectively, individuals never commit a mistake when 

they reach a decision but, to some external observer, 

their decision may represent a mistake if the observer 

has a more accurate perception of reality. 

Given the possibility that tax-costs and/or the 

quality characteristics of public goods and services 

can be overestimated or underestimated for some indefinite 

period of time or permanently, the question is: What 

are the implications of such misperceptions for budgetary 

choices? To a large extent, this dissertation is an 

attempt to provide a logical answer to this question. 

First, the discussion will review how· the problem 

of misperceptions in market and collective choices has 

been treated in the literature (chapters 2 and 3). In 

chapter 2, it is argued that advertising and low infor-

mation costs about prices are generally sufficient to 

eliminate most concerns about misperceptions of prices in 

the private sector. It is also emphasized that when 

repeated sales and/or reputation are binding constraints 

limiting the deceptive behavior of competitive firms, 

misrepresentations of the quality characteristics of 
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private goods by firms and the resulting misperceptions 

by consumers may still exist but only if they can be 

sustained indefinitively. That is, if they are related 

to some "credence" characteristics of private goods that 

cannot be effectively monitored by consumers. In chapter 

3, the median voter model is used to argue that even 

if the traditional fiscal illusion literature was 

probably right in pointing out the possible underesti-

mation of total tax payments which could result from 

the reliance on rather "invisible" financing methods, 

there has been some confusion as to the effect of such 

misperceptions on the desired level of public expenditures. 

It is demonstrated that tax institutions which were 

traditionally thought to be highly visible and therefore 

were not presumed to induce an expansion of public 

expenditures may in fact generate misperceptions about 

marginal tax costs and influence budgetary decisions. 

Chapter 4 proceeds with a systematic analysis of 

permanent misperceptions of both tax-prices and the 

quality characteristics of public goods and shows how 

they will modify public expenditures when a median 

voter model of collective choice is assumed. The 

methodology employed is borrowed from the Lancaster-Becker 

approach to consumption choices and counter-intuitive 

results are derived from the postulated permanency of 
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misperceptions. However, except in the case of tax-

price misperceptions where the direction of misperceptions 

can be guessed from the costs of information under various 

tax institutions, there is no theory indicating the 

direction of misperceptions about benefits. In chapter 

5, this issue is addressed indirectly by disassociating 

the identity of government from that of the median voter 

and by showing that under a variety of assumptions about 

the objectives pursued by government, these objectives 

will be better served if, somehow, government can induce 

a permanent overestimation of the "credence" character-

istics of its output. 

Chapter 6 evaluates the empirical tests of fiscal 

misperceptions which can be found in the literature 

and presents some additional evidence about the effect 

of financing methods on state expenditures in 1978. 

Finally, in chapter 7, it is concluded that even if it 

is difficult if not impossible to document empirically 

the role of permanent misperceptions in individual 

choices, their possible importance in the public sector 

warrants more attention if not preventive measures to 

limit their influence. Decentralization of collective 

decisions, a greater reliance on referenda to make fiscal 

decisions and possibly constitutional constraints limiting 

the use of some financing sources are depicted as means 
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by which individual voting choices could come closer to 

exhibiting the informational features of market decisions. 



CHAPTER 2 

MISPERCEPTIONS AND DECEPTIVE BEHAVIOR 
IN COMPETITIVE MARKETS 

Deception requires not only 
a misleading or untrue 
statement, but somebody to 
be misled by that statement. 
(Philip Nelson, 1973, p. 749) 

According to the Webster, an illusion is "the state 

or fact of being intellectually deceived or deluded or mis-

led by others or by oneself either intentionally or unin-

tentionally in such a way as to have false impressions 

or ideas marked by the attribution of more to something 

or less to something than is actually the case. 111 

Following this definition, it must be clear that economic 

agents have no incentive to fool themselves intentionally 

about the price and quality characteristics of the goods 

they exchange. 2 This results from the fact that if economic 

1webster, Third New International Dictionary, 1966. 

2of course, some may argue that unintentionally and 
after an exchange has taken place, individual traders may 
fool themselves about the price and qualities of the goods 
they purchased. For example, one can find people who 

6 
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agents do not gather accurate information about the alterna-

tives they choose from, they are likely to suffer losses 

in terms of either utility (for consumers) or profits 

(for firms). More generally, this would mean that they 

do not actively optimize their objectives and would be 

equivalent to saying that in competitive markets, firms 

do not tend to maximize profits and consumers do not 

attempt to maximize utility. 3 

Clearly, however, this does not imply that economic 

agents possess perfect information, only that they 

will exaggerate their talents as buyers by overestimating 
the quality of the good purchased or by underestimating 
the price they paid for it. This is equivalent to the 
individual who remembers only the good aspects from his 
past experiences of life; sorrowful moments are uncon-
sciously discarded from memory to leave only the joyful 
aspects of past events. The potential existence of 
some unconscious processes leading to a variety of 
illusions is not denied. However, the nature of those 
processes remains unexplained and it seems doubtful 
that one type of illusion will dominate others. After 
all, there also exist individuals who remember only 
the unpleasant aspects of their past! 

3By analogy to the Darwinian jungle, one could expect 
that only firms which possess the most accurate information 
per dollar of expenditure will survive in a competitive 
market. Firms which underestimate their future costs or 
overestimate the benefits of investment opportunities will 
eventually disappear from competitive markets. As far as 
the consumer is concerned, there is no point in trying to 
maximize utility by consciously making mistakes about the 
costs and benefits to be expected from a particular purchase. 
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retain an "economical" level of information. Consumers 

equate the marginal costs and benefits of additional 

information concerning the expected price and/or quality 

characteristics of the goods they purchase while firms do 

the same about the input services they rent and the invest-

ment ventures in which they enter. 4 

The second possibility is that individuals 

are misled ~ others into misperceiving the 

price and/or the quality characteristics of the goods or 

services they exchange. In a situation of bilateral trade 

for example, each trader has an incentive to misrepresent 

both the costs and benefits that he will incur in the 

transaction so as to mislead the other trader about his 

willingness to trade and consequently obtain more favorable 

terms of trade. Similarly, when the terms of trade or prices 

are apparently fixed in a competitive environment, the 

seller of a product still has an incentive to let the 

potential buyer overestimate the quality characteristics 

of his product and, if it is possible, let the buyer under-

estimate its price. The existence of misperceptions in a 

competitive economy will thus depend on whether or not, 

4see G. J. Stigler, "The Economics of Information," 
Journal of Political Economy, 69 (June 1961), pp. 213-25. 
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given the rational ignorance of individual buyers, 5 sellers 

can successfully lead them into overestimating the quality 

characteristics of the goods they purchase and/or promote 

an underestimation of the price of those goods. To a large 

extent, the answer to this question is no. However, it is 

worthwhile to understand why this is the case and under 

what conditions such misperceptions can exist in competi-

tive markets. 

2.1 Misperceptions About Prices 

Before examining whether or not a price or cost 

can be misperceived, it is necessary to clarify what 

is meant by usage of this term. For this purpose, a 

distinction must be made between nominal and real (or 

relative) prices and also account must be taken of a 

more subtle distinction between objective and subjective 

costs as they are expected before a choice is made 

(i.e. ex ante) and as they are felt after a choice 

has occurred (ex post). 

Nominal Prices 

First, consider the most common understanding of the 

word "price" which refers to the nominal amount of 

5Rational ignorance is here defined as the difference 
between perfect information and the rational or economical 
level of information secured by the buyer of a particular 
item. 
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a given numeraire which must be exchanged to obtain a de-

sired quantity of a good or service. This price, in a 

competitive market, is fixed and is posted for all to see. 

Clearly, it is difficult to imagine how misperceptions 

could occur under such circumstances. However, even in 

this rather obvious case, some would argue that there exist 

"optimal" pricing strategies that could benefit a competi-

tive seller. 6 For example, consider the widely observed 

practice of selling shirts for, say, $4.99 rather than 

$5.00 or $4.95 in what would appear to be a competitive 

market. Clearly, the marginal cost of those shirts may 

well be $4.99 but it seems more than fortuitous that 

nobody invented the $4.78 shirt thereby appropriating the 

whole market for shirts of similar characteristics but 

selling at $4.99. Why do competitive sellers appear to 

converge in pricing their products at a fraction below 

a rounded figure such as $5.00 in this case? 

A simple explanation is that when they purchase goods, 

consumers do not attach the same weight to the dollar ($) 

component of a price than they assign to the cent (~) 

component. Similarly, when they purchase items costing 

6For surveys of marketing theories about price 
perceptions, see Bernard Taylor and Gordon Wills (eds.), 
Pricing Strategy, (Princeton, N.J.: Brandon/Systems, 1970), 
and Kent B. Monroe, Pricing: Making Profitable Decisions, 
McGraw-Hill, 1979, Chapter 3. 
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hundreds of dollars, they will attach more weight to the 

number of hundreds in the price than to the number of tens 

of dollars. In some extreme circumstances, consumers may 

be completely "blind" to some dimension of the price. In 

the example cited, the $4.99 shirt may be perceived by 

many consumers as a $4.00 shirt rather than a $5.00 shirt. 

In such a case, all firms which manufacture shirts of 

similar characteristics will sell at $4.99 whatever their 

marginal cost if the latter is between $4.00 and $4.99. 

It simply does not pay to sell at a lower price since 

the "cent" (¢) differential is not perceived by consumers 

and the market demand for the product is inelastic for 
7 prices ranging from $4.00 to $4.99. A closely related 

and more general explanation of such a phenomenon is 

that the neglect of some marginal differences in prices 

will be rational for consumers since the opportunity 

cost of the time required to notice those marginal 

differences may exceed the expected saving. One 

conclusion of this type of analysis would be that, as 

income increases, consumers are more likely to disregard 

differences in prices which are marginal in terms of their 

income. This could explain the inelasticity of the 

7Note that if marginal costs are smaller than $4.99, 
this means that a competitive equilibrium would be 
characterized by economic profits for all firms. 
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aggregate demand curve over some range of prices but it is 

clearly insufficient to explain why the upper bound of this 

range would be $4.99 in the case of the shirts discussed 

above or, more generally, why a competitive price will 

often be denominated at a fraction below a rounded value. 

Therefore, we must conclude that even if theories of 

"psychological" pricing which are based on different types 

of assumptions about individual perceptions have not been 

validated by empirical tests, they provide at least an 

intuitive explanation for observed pricing behavior. 8 

It thus appears that there may exist some uncon-

scious psychological processes which will limit or 

influence individual perceptions of nominal prices before 

a purchase takes place. However, their importance should 

not be exaggerated and even if the "context" in which 

a nominal price is presented to a consumer may influence 

his choice, the magnitude of the price itself may not be 

misperceived before or after the purchase. 9 Further-

8rhe lack of empirical evidence for theories of 
psychological pricing is discussed by K.B. Monroe in 
"Buyers' Subjective Perceptions of Price," Journal of 
Marketing Research, 10 (February 1973), pp. 70-80 

9By comparison, and as will be discussed in the next 
chapter, the nominal magnitude of a tax-price can be 
misperceived both before and after the "purchase" of some 
public good. The simple reason is that, contrary to private 
goods where prices are costless to perceive, the tax-price 
of public goods faced by individuals can be determined 
only at a considerable cost in gathering information. 
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more, while some "contextual" marketing devices may 

influence consumers' willingness to buy in the short 

run and in isolated cases, the duplication of those 

methods by all firms in a competitive environment will 

reduce their impact to a large extent. Saturated with 

all types of "sales" or presumed bargains, the consumer 

learns not to be influenced in his decisions by numerous 

marketing techniques and it becomes very unlikely that 

he will misperceive nominal prices, or believe in 

a bargain where he suspects that there is none. To 

the extent that competition exists, economists are 

well justified in assuming accurate perceptions of 

nominal prices by consumers when those prices are 

known prior to a purchase. 

Sometimes, however, nominal prices may be discovered 

by consumers only after a purchase has taken place. In this 

case, consumers may sign a contract unaware of some of its 

clauses. Those particular clauses are often written "in 

small characters" or use all the complexities of legal 

terminology so as to leave a "false impression" about the 

nominal amount that would eventually be paid by the con-

sumer. In this case, deceptive behavior is clearly 
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possible on the part of firms determined to abuse the 

"rational" ignorance of consumers who do not understand 

all the aspects of a contract before they sign it. While 

the possibility of such behavior cannot be denied, its 

likelihood in a competitive market must be questioned. 

Firs~ note that from the moment a consumer knows 

about the possibility of such behavior on the part of firms, 

he is likely to have any important contract read by his 

lawyer before he signs it. Anticipating such a move, 

firms will accordingly lose much of their incentive to 

enter into fradulent misrepresentation of the costs to be 

supported by the buyer. Second, even for those contract 

where the consumer or buyer does not judge appropriate to 

have his lawyer check for "hidden" costs (the larger the 

lawyers' fees the more likely the buyer will bypass his 

services), firms will still be constrained by the loss of 

future sales which may result from deceptive practices. 

This includes the loss of repeated sales to the deceived 

customer and also the loss of sales to other buyers who 

learned about such behavior through information media. 

Other things equal, such practices should be almost 

absent in competitive markets and are more likely to be 
10 found when the firm is a monopoly. 

lOE . h. h d . . . . ven in t is case, owever, eceptive activities 
will be discouraged by the potential entry of a new firm 



15 

This suggests the conclusion that there is very 

little scope if any for the misperception of nominal prices 

by consumers in competitive markets and that economists 

are well justified in neglecting such an eventuality. 

Relative Prices 

While economists generally and understandably 

disregard the possibility of misperceptions about nominal 

prices, they focus their attention on the eventuality 

that real or relative prices may be misperceived and that 

individual excess-demand functions for commodities may be 

affected by some form of money illusion. In this case, 

it is presumed that individual excess-demand functions 

are not characterized by a uniform zero elasticity with 

respect to an equiproportionate change in all money prices 

and in nominal money holdings; rather, individuals may 

react to changes in nominal prices even if relative prices 

and real wealth (including real cash balances) remain 
11 unchanged. 

For example, money illusion might be defined as a 

situation in which a doubling of all nominal prices and 

in the market. The likelihood of such activities will thus 
be greater if there are legal barriers to entry as in the 
case of state-owned monopolies. 

11see Don Patinkin, Money Interest and Prices 
(Illinois: Row, Peterson and Company, 1956), Ch. II, Sec. 4. 
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wages leads to a change in an individual's excess-demand 

for some commodities; individual workers may register 

an increase in nominal wages and behave as if it was an 

increase in real income, temporarily modifying their 

consumption plans until they find out that all nominal 

prices have also doubled. In this case, the initial 

equilibrium is eventually restored and the speed of 

adjustment will depend on the time taken by workers to 

realize that all nominal prices have also doubled. This, 

of course, is the traditional story where the individual 

consumer is presumed to be aware of all nominal prices. 

A different perspective emerges, however, when it is 

recognized that consumers rationally save on the time 

required to make all those relative price comparisons 

by simply neglecting to observe the evolution of some 

prices. 

If it is assumed that individuals have limited 

capacities to gather information and that the simple 

comparison of prices is a time consuming activity, it is 

clear that the "rational" consumer will allocate his time 

in an optimal fashion so that he cannot but be ignorant 

of some nominal prices and, as a consequence, of some 

relative prices. Take the example of the consumer 

who, for a long period of time, has been following an 

"optimal" consumption rule under which he always bought 
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chicken and/or ham and never bought bologna. Under such 

a rule, and even if it seems quite implausible in this 

case, the consumer never stopped to check the price of 

bologna at the meat counter. In other words, he was 

actually unware of the nominal price of bologna and its 

evolution through time. Clearly, fluctuations in the 

price of bologna could not modify his weekly consumption 

bundle since the consumer is not conscious of such 

fluctuations. However, assume now that all nominal 

prices and nominal cash balances increase by the same 

proportion. Nothing has changed in real terms and it 

should be predicted that the consumption bundle would 

remain the same. But it is also possible that the 

nominal increase in the prices of ham and chicken would 

lead the consumer genuinely to "discover" the price of 

bologna and to allocate part of his income to the 

purchase of this item. The point here is that while 

changes in the nominal prices of goods actually consumed 

my create an incentive for additional search on the part 

of the consumer, leading to the discovery of "new" or 

forgotten relative prices and thus possibly modifying 

his "optimal" consumption rule, changes in the nominal 

prices of goods unfrequently or never purchased will not 

affect his behavior in any fashion. 
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In this case, it could be said that at each moment 

of time, because he is unaware of some nominal prices, 

the consumer is subject to some form of illusion or 

misperception about the relative price of the goods he 

consumes. In other words, it would mean that some 

consumption choices are being made without a perfect 

knowledge of the opportunities forgone. It is important 

to note, however, that this type of misperception is 

"chosen" by the consumer in the determination of his 

optimal consumption plan, and that, to a large extent, 

a competitive market where free information about 

alternative goods and prices is transmitted to the 

consumer by advertising will be the most efficient way 

to dispel those types of "illusions." 

Subjective Costs 

The last distinction about price misperceptions to 

be considered is that where price is defined strictly 

as an opportunity cost. Clearly, when the idea of 

opportunity cost is contemplated, the simple "objective" 

representation of a price in terms of a nominal or real 

value (dollars per unit of good A or units of good B 

per unit of good A) is inadequate to convey the essentially 

subjective dimension of what is defined as an opportunity 

cost. In this context, a price or cost "is that which 

the decision-taker sacrifices when he makes a choice. 
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It consists in his own evaluation of the enjoyment or 

utility he anticipates having to forgo as a result of 

selection among alternative courses of action. 1112 The 

question then, is whether or not prices, as defined in 

subjective terms, can be misperceived and how they can 

be misperceived? 

Since opportunity costs represent forgone subjective 

benefits as they are envisioned at the moment a decision 

is made, these costs can be misperceived to the extent 

that expected benefits can be misperceived. Consequently, 

the answer to the above question is implicitly imbedded 

in the next section where we discuss the existence of 

misperceptions and deceptive behavior about the quality 

characteristics of private goods in a competitive market. 

Beforehand, however, it is important to note that a theory 

of choice based on the notion of subjective opportunity 

cost, while definitely richer as a description of individual 

b h . . . 11 f d. . 13 e avior, is essentia y empty o pre ictive content. 

12James M. Buchanan, Cost and Choice, (Chicago: 
Markham Publishing Company, 1969), p. 43. 

13This explains why the notion of subjective opportun-
ity cost is generally neglected in modern economics where, 
following Milton Friedman's (1953) essay on the methodology 
of positive economic, the attention has been focused on the 
predictive power of theories. The gap between objective 
costs and subjective opportunity costs has been reduced, 
however, by Gary Becker (1971) who introduced the opportun-
ity cost of time as part of the unit price of his Z 
connnodities. For a history of the notion of subjective 
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The simple reason for this is, of course, that subjective 

costs cannot be disassociated from the decision-maker 

and that an external observer cannot evaluate them. 14 

This means that, while a decision could always be 

explained, ex post, by subjective factors, those same 

factors may be very poor explanatory variables in pre-

dicting behavior, ex ante. It also means that even if 

it could be argued convincingly that individual misper-

ceptions related to subjective opportunity costs do 

exist, it would be very difficult to justify the 

claim empirically and still more difficult to correlate 

misperceptions with individual behavior. In this context, 

the most reasonable assumption may be that subjective 

costs are positively correlated with perceived objective 

costs so that a misperception of the latter would 

automatically imply a misperception of the former. 

opportunity costs and an analysis of its implications for 
welfare economics, see J.M. Buchanan, Cost and Choice, 
op.cit. 

14The identification of individual subjective costs 
and benefits is crucial in collective choices where the free-
rider problem is encountered. This has led a number of 
academicians to search for some mechanisms to reveal 
individual subjective preferences. See, for example, T.N. 
Tideman and G. Tullock, "A new and superior process for 
making social choices," Journal of Political Economy 
1976, vol. 84, no. 6, pp. 1145-59. So far, however, no 
practical and operational method has been found to reveal 
individual subjective costs and benefits. 
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Finally, it is important to distinguish between 

opportunity costs that will influence a decision (as 

in the definition given above) and opportunity costs that 

are felt after a decision has been made and which 

correspond to a revaluation of costs in the light of 

current experience; while misperceptions of the former 

type will influence choice, similar misperceptions about 

costs which are felt ex post, after the decision, will 

be irrelevant except insofar as they modify anticipations 

about future choice alternatives. As will be discussed 

in more detail in chapter 3, the hypotheses made about 

the relationship between opportunity costs as they are 

expected ex ante and opportunity costs as they are felt 

ex post are crucial in explaining the persistence of 

misperceptions about costs. For example, continuous 

misperceptions about marginal costs can exist only if, 

simultaneously, there is a similar misperception of total 

costs so that the misperception at the margin is always 

validated by the misperception about what is actually 

observed. As will be shown in chapters 2 and 3, failure 

to make such an elementary distinction between misper-

ceptions ex ante and ex post, has led to considerable 

confusion in the "fiscal illusion" literature where 

misperceptions about "past" tax payments were presumed to 

modify unilaterally individual attitudes toward the expansion 
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of the public sector. 

This section may now be concluded by noting that 

insofar as "objective" nominal and relative prices are 
' concerned, there is very little scope for the existence 

of misperceptions. The main reasons for this 

observation are: that traders have a positive incentive 

to obtain accurate perceptions about prices; that nominal 

posted prices can be perceived accurately at almost 

zero cost by a trader; and, in those cases where the 

trader can be ignorant of some nominal and relative 

prices (because of the costs of information), free 

competition among firms is likely to supply this informa-

tion free of charge by extensive price advertising. 

Furthermore, even if ignorance persists on the part of 

consumers, competition among firms will limit the 

incentive to deceive consumers since this behavior, 

if detected, will translate itself into a loss of future 

profits and may eventually lead to the elimination of the 

firm from the market. 

While there has been an understandable neglect of 

price misperceptions in economic theory, more attention 
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has been focused on the possible misrepresentation by sellers 

and thus misperception by consumers of the quality 

characteristics of private goods. As discussed previously, 

economic agents rationally chose an optimal amount of infor-

mation before they engage in any transaction and, as a 

counterpart to this level of information, corresponds an 

optimal level of ignorance for each and every trader. The 

question then is whether this ignorance regarding the 

quality characteristics of the goods purchased can be used 

profitably by sellers in a competitive economy. The 

answer to this question depends on the goods considered. 

First, we must distinguish among goods according to the 

incentive for the consumer or buyer to get information 

about their quality characteristics (before and after a 

purchase) and the costs to gather such information. 

Clearly, the more important is the value of a transaction, 

other things being equal, the greater is the incentive for the 

buyer to gather accurate information about the character-

istics of the good to be purchased and, correspondingly, 

the smaller is the incentive for the seller to misrepresent 

those characteristics since he can expect to face well 

informed buyers. However, whatever the importance of the 

transaction and the buyer's incentive to gather information, 

the level of information effectively obtained will 

essentially depend on the costs of such information 
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(including the opportunity cost of time) and the income of 

the buyer. Accordingly, following the classification esta-

blished originally by Philip Nelson15 and extended further 

by Michael Darby and Edi Karni, 16 it is possible to distinguish 

among goods which possess search, experience, and credence 

characteristics. While the search qualities of a good 

are those characteristics which can be ascertained prior 

to purchase and experience qualities can only be evaluated 

after the purchase, with the normal use of a given good, 

credence qualities may be revealed to the purchaser only 

after a considerable period of time, in very unlikely 

circumstances or at some relatively high informational 

cost. Nelson (1970) suggests the style of a dress and 

the taste of a can of tuna as examples of goods mostly 

characterized by search and experience qualities respec-

tively while Darby and Karni note that car repair and 

medical services are typically marked by credence qualities. 

In addition to this classification of goods according 

to the relative importance of their search, experience and 

15Philip Nelson, "Information and Consumer Behavior," 
Journal of Political Economy 78 (March/April 1970): 311-329 
and "Advertising as Information," Journal of Political 
Economy 82 (July/August 1974): 729-754. 

16Michael Darby and Edi Karni, "Free Competition and 
the Optimal Amount of Fraud", Journal of Law and Economics 
16 (April 1973): 67-88. 
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credence characteristics, it is useful to distinguish among 

goods which are purchased repetitively such as groceries and 

clothing (consumption goods) and goods which are purchased 

infrequently or for which repeated sales do not constitute 

a constraint on the defrauding incentives of sellers (dura-

ble goods, goods and services sold to tourists, etc.). 

Now, as a logical consequence of competitive behavior, 

it appears that only in the case of goods which essentially 

have credence characteristics can there be some viable 

misrepresentation by competitive firms. In all other cases, 

misrepresentation by firms of the quality characteristics 

of the goods they produce and the subsequent misperceptions 

by consumers will be either negligible or inexistent. 

First, it must be clear that in the case of goods dominated 

by search characteristics, there will be very little or no 

deceptive information or advertising by firms since, by mere 

inspection of the goods, consumers will be able to detect 

their deficiencies prior to purchase. In the case of goods 

where experience characteristics are important, a distincticn 

must be made between those goods where repeated sales are 

an important component of the firm's long run profits and 

those goods for which repeated sales are not expected by the 

firm. In the first instance, there is no incentive for com-

peting firms to generate deceptive information since the 

subsequent loss of sales due to the consumer delusion must 
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be traded against the potential short run gains of fraudu-

lent advertisement. 17 When repeated sales do not appear 

in the firm's profit function, however, another constraint 

enters the picture and will limit the incentive of a com-

peting firm to misrepresent the quality characteristics 

of its products. This constraint becomes obvious from 

the moment it is realized that if the potential customer 

is unable to obtain accurate information about the 

quality of a product before a purchase, he will neverthe-

less inquire about the reliability and reputation of 

different firms and, in addition, he may require that 

guarantees be offered about the quality of the product. 

Information about reputation and guarantees are thus used 

as substitutes for the more costly direct information about 

the specific characteristics of products. Since the competi-

tive firm is here assumed to maximize net discounted wealth, 

it will realize that each satisfied customer reuresents one 
l 

of the cheapest and most reliable form of advertisement 

17Another case concerns purely fraudulent organizations 
which exist only for a short period of time. From the 
moment customers realize that they have been defrauded 
either in buying nonexisting land or fictitious stock options, 
the firm has disappeared and its members may have started 
another fraudulent enterprise somewhere else. By their 
own behavior, these criminals effectively close down their 
markets and must always invent new and more sophisticated 
methods to defraud the public. 
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and that its image or reputation among potential customers 

is an important source of future profits. It has 

very little incentive to deceive its customers about the 

characteristics of its products and services since, as in 

the case of repeated sales, this may injure its reputation 

and decrease its discounted wealth. 18 

The last category of goods is that in which 

credence characteristics play an important role in the 

determination of a competitive amount of deceptive behavior . 
. 

Credence characteristics differ from experience character-

istics by the fact that while the latter can be identified 

or evaluated almost costlessly by normal use of a product 

or service, the former may be recognized only in highly 

improbable circumstances or at a diagnosis cost which is 

likely to be excessive for the average customer. 

Consider for example the undue replacement of auto 

parts when repair of the defective parts may have been 

l8I . . . . . h ld. b d h n a competitive environment, its ou e expecte tat 
the competitors to the fraudulent firm would rapidly take 
the opportunity to help the defrauded customer have his 
complaint known to the general public and, as a consequence, 
the lifespan of unscrupulous firms should be short. Note, 
however, that if its action may involve costly government 
regulations imposed on all firms, any single firm will be 
more reluctant to make it known that one of its competitors 
uses fraud. 
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more appropriate; clearly, the customer cannot evaluate 

costlessly whether or not the replacement of the defective 

parts was required. To obtain accurate "diagnostic" 

information, the consumer should be able to consult some 

independent expert. Even in this case, however, the consumer 

may find that diagnostic costs are too high and prefer to 

pay repair costs which include a given probability of fraud. 

Take the case of car transmission problems, for example, 

where diagnosis and repair are often joint products of a 

single investigation in the transmission mechanism; clearly, 

the separation of these two services could be more costly 

than if they were performed simultaneously by a single 

repair shop even if we include the likelihood of fraud. As 

a consequence, with a very small likelihood of seeing 

their reputation injured by the discovery of some 

malpractice on their part, car repair shops can engage in 

some "optimal" level of fraud. 

The determination of the optimal amount of fraud can 

be derived in a very simple way by using a model first 

introduced by Gordon Tullock19 and later reformulated by 

19See Gordon Tullock, The Social Dilemma, the Economics 
of War and Revolution, (Blacksburg: University Publications 
1974) Ch. -10 and--Toward a Mathematics of Politics_, (Ann Arbor 
Paperbacks, The UnIVersity of Michigan Press 1967), Ch. 10. 
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D b d K . 20 ar y an arni. Let, 

A: The expected present value of total profits to 

be obtained from a particular customer; 

P: The price of repair services; 

S: The amount of services prescribed; 

C(S): The variable cost of the services prescribed; 

F(S): The cumulative probability function that the 

customer will refuse the services offered (S); 

the presumption is that the larger S, the 

greater the probability that the customer will 

refuse those services and consult another firm; 

V: The anticipated present value of future profits 

to be obtained from that same customer and from 

the c],.ientele which could be brought by that 

customer; 

H(S): The probability that the customer will take his 

business elsewhere in the future and/or create 

a bad reputation to the firm, given S; 

S*: The amount of services that would be prescribed 

by an expert buyer (i.e., the amount of services 

that would be required by an expert mechanic if 

20The model presented in the text is an adaptation of 
the one used by Darby and Karni, op. cit. 
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he faced the same repair situation as the 

current customer); 

The expected profit A is the actual profit obtained 

if the amount of services S is accepted by the customer 

plus, the expected present value of future profits if the 

customer is satisfied and communicates his "satisfaction" 

to other potential customers. 

Algebraically, this is given by: 

(1) A (P.S - C(S)) (1 - F(S)) + V(l-H(S)) 

If we define S* as the amount of services required for 

efficient repairs or, equivalently, the amount of services 

that an expert buyer would prescribe, we can assume that 

H' (S) > 0 for S > S* and H'(S) < 0 for S < S*; this means 

that if S differs from S*, there is a finite probability 

that the customer will learn about it and take his business 

elsewhere and that this probability increases with (I s-s~·, ~). 
In "competitive" equilibrium, the firm chooses S such that: 

(2) dA/dS = (P - C'(S)) (1 - F(S)) - (P.S - C(S))F'(S) 

- VH'(S)) = 0 

so that if 

(3) (P - C' (Si•)) (1 - F(Si•)) > (P.S 7'' - C(S*))F' (Si'") 

+ VH' (S 7") 
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which is the more likely the higher the diagnosis costs, the 

firm will sell an amount S>S* since the marginal return to 

selling services in excess of S* exceeds the marginal loss 

in terms of forgone present and future profits. Note also 

that in the case of perfect competition or when the like-

lihood of repeated sales is small, the value of VH'(S*) 

is small in inequality (3) ~o that the equilibrium level of 

unwarranted services will be greater than otherwise. 21 

Similarly, the amount of fraud will vary from one customer 

to another depending on the firms expectations about the 

customers probability functions F(S) and H(S). For example, 

a foreigner who travels in the USA with Canadian or Mexican 

license plates will hate to stop at any garage for repair 

work since his license plates signal to the mechanic that 

the probability that he will not return to his garage for 

future repairs (H(S)) is equal to 1 (i.e., H'(S*) = 0 in 

equation (2)). 

From the model presented above, one could be tempted 

to conclude that fraud could exist more or less extensively 

in competitive markets and that it would mainly occur in the 

21v is small in perfect competition because the like-
lihood of repeated sales is zero in such circumstances. 
All services are perfect substitutes and the seller 
cannot expect to build up a "clientele." 



32 

case of services such as medical care and car repairs where 

the consumer's rational ignorance about the cost-efficiency 

of production processes could be exploited by competitive 

firms. Two important remarks must be made, however, about 

this type of conclusion. 

First, note that in the car-repair example, credence 

characteristics are related to the inputs in the production 

function; consumers are ignorant about the optimal com-

bination of inputs (labor time and auto parts) required 

to do the repair at the lowest cost possible. This 

ignorance exists because of the undue cost of diagnosis 

faced by the consumer. Similarly, however, it could be 

argued that consumers will remain ignorant of some output 

characteristics because those characteristics are too 

costly to evaluate. Following the works of Lancaster 
22 and Gary Becker, it can be assumed that consumers 

do not derive direct utility from the output of firms 

but that this output is considered as an input or production 

unit supplying some desired attributes or consumption units. 

A house, for example, may not be desired for itself, but 

for the different services it is expected to supply; 

22Kelvin Lancaster, "A New Approach to Consumer 
Theory," J.P.E. (April 1966), pp. 132-157; Gary Becker, 
Economic Theory (New York: Alfred A. Knopf, 1971). 
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prestige, security against natural disasters, and low costs 

of maintenance are examples of the attributes which may 

be desired from a house. If there are substantial costs 

to the buyer in identifying the productivity of a house 

in supplying some of those desired attributes, before 

and after the purchase, a firm could attempt to misrepresent 

this productivity so as to influence the buyer's purchasing 

decision. Of course, the firm must expect that even after 

the purchase, the buyer will not realize a difference 

between claimed and effective productivity. Otherwise, 

and as discussed previously, the firm would not enter into 

deceptive behavior since it would endanger its reputation 

and consequently forego future profits. For example, the 

seller of a house may argue that the house is flood-proof, 

knowing very well that this is not true and that, being 

situated at the top of a small hill, the house is very 

unlikely to suffer flood damage. Since it may be costly 

for the buyer to check if the house is effectively flood-

proof and since he may not realize that due to its parti-

cular location the house is very unlikely to be damaged 

by floods, he may believe the seller and never realize, 

after the purchase, that he has been defrauded. 

It would thus appear that consumers could be 

fooled not only about the cost-efficiency of some services 

such as car-repairs and health care, but that they could 
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also be subjected to some misperceptions about the attributes 

or services to be expected from goods such as durable goods 

and drugs (thalidomide!) or, more generally, all these goods 

and services the claimed qualities of which cannot be checked 

after their purchase (you're someone "special" when you 

drink coca-cola). Consequently, and according to the static 

model employed so far, one may argue that deceptive behavior 

by firms and misperceptions by consumers would be more 

extensive in competitive markets than the previous analysis 

presumed. 23 This suggests a second and most important com-

ment about the conclusions that can be derived from models 

such as the one presented above. 

Clearly, when goods or services which have credence 

qualities are costly to evaluate both before and after a 

purchase, monitoring of these qualities becomes a valuable 

good in itself. Realizing that monitoring is valuable to 

consumers, competing firms will eventually support part of 

its cost by integrating within the firm part of the activi-

ties subjected to fraud and by selling an output which 

requires less monitoring on the part of customers. This is 

23This conclusion will be qualified in Chapter 4 
where the extent to which a supplier can benefit from a 
permanent overestimation of the quality characteristics 
of his product is analyzed. 
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the case, for example, of car manufacturers who sell their 

product accompanied by limited guarantees which effectively 

represent an absorption of repair monitoring costs by the 

firm. Similarly, some firms will specialize in the evalua-

tion of the output of other firms and, while the interest 

of the evaluated firms dictates that they bribe the 

evaluating firms, the interest of the latter is to maintain 

a good reputation so as to keep the confidence of their 

clients. Furthermore, when goods bearing credence qualities 

are directly sold on markets, branding and client relation-

ship are equivalent tools used in monitoring the qualities 

provided. Even with all those ingenuous market adjustments 

to eliminate fraudulent behavior, however, there will 

remain some deceptive behavior in competitive markets and 

some consumers may legitimately claim that a particular 

firm has abused their ignorance. The point is, however, 

that this legitimate but occasional outcry against 

malpractice or misrepresentation of the quality 

characteristics of some good must not be considered as the 

tip of an iceberg of fraud but as the inevitable residue 

of a system which otherwise runs smoothly. Furthermore, 

what is important to note, is that the only alternative 

to monitoring by the market is monitoring by the state 

which, in all likelihood, will increase the level of fraud 

and deceptive behavior rather than decrease it. 
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To see this, note that it was previously assumed 

that the interests of a diagnostic or evaluating firm were 

disassociated from the interests of the firms being 

evaluated. In a competitive market for firms specialized 

in evaluation this may be so because those firms must be 

careful to maintain a solid reputation and, any evidence 

or rumor that an evaluating firm was receiving bribes from 

the firms it was presumed to evaluate, would simply destroy 

its market share. In other words, the costs of monitoring 

the monitor are minimized in a competitive environment. 

However, if by law the only monitor is government and the 

latter distributes "seals of approval" to firms and their 

products, there is no such automatic monitoring of the 

monitor by the market. As a consequence, customers may 

be misled by believing in the integrity of state bureau-

crats and inspectors while the latter, as would be the 

case with any human being, may not refuse a bribe if it 

is high enough. More importantly, if one firm succeeds 

in bribing a state inspector, the incentive for other firms 

is not to publicize this occurrence, hoping to see the 

inspector replaced and the bribing firm discredited, but 

to start paying bribes themselves because it is very 

unlikely that the outcry of one firm will have any 

influence on the political bureaucracy and lead to the 

replacement of the corrupt inspector by a more "honest" 
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person. What the firm can expect is the wrath of high-

level bureaucrats whose positions are not endangered 

by the complaint but who will be displeased by the bad 

publicity given to their department or agency. In the long-

run, the firm is more likely to suffer from the exposition 

of bribes rather than gain from it. 24 Consequently, 

it would be more appropriate for the firm to follow suit 

and start bribing the corrupted inspector. The equilibrium 

would then be that all firms would be bribing state 

b d . 25 ureaucrats an inspectors. 

In terms of the model used so far, the amount of 

deceptive behavior is still greater when there is only one 

diagnosis or evaluation firm, namely the state, which does 

not have to be honest to preserve its market share. In 

this case, consumers may be fooled by the state's umbrella 

24It is not surprising that American corporations are 
sometimes found guilty of an attempt to bribe some foreign 
government officials. A competitor may gain from exposing 
those "unethical" practices if the officials concerned are 
foreigners but clearly, such a competitor would not have 
the same incentive if local officials were involved. 

25 If consumers become aware of such an occurrence, 
they will assign no value to the government's seals of 
approval. Government monitoring in this case, represents 
a net waste of resources for society as a whole. 
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of confidence and may not engage in any monitoring of their 

own. Furthermore, firms are less concerned about the quality 

of their products since now, part of future sales are 

dependent on the possession of the state's seal of confi-

dence, the wealth of some bureaucrat, and not solely 

on the establishment of a solid reputation. 26 

The conclusion is that even if the existence of 

some fraudulent behavior on the part of competing 

firms cannot be denied, the alternative, government 
27 monitoring of those firms, may induce still more fraud. 

Of course, the public good aspect of information can 

always be used to justify some kind of government 

intervention. However, the potential scope of deceptive 

practices by the state should be kept in mind before 

reaching a hasty judgement as to the gains to be derived 

from the production of monitoring information by government. 

26 rn terms of inequality (3), the circumstances 
described in the text correspond to a simultaneous decrease 
in F(S*), F'(S*), V and H'(S*) thereby increasing the 
optimum amount of fraud (S > s~'') for the competing firm. 

27Th f . . . d l" . h e structure o incentives require to imit t e 
extent of corruption by state officials has been analyzed 
by Gary Becker and George Stigler in "Law Enforcement, 
Malfeasance, and Compensation of Enforcers," Journal of 
Legal Studies, Vol. 3 (January 1974), pp. 1-1~ 
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2.3 Summary and Conclusion 

This brief investigation of misperceptions and decep-

tive behavior in competitive markets has led to the 

conclusion that while misperceptions are very unlikely 

with respect to prices because of advertising and the low 

informational costs involved, there may exist some 

deceptive behavior by suppliers (and consequently some 

misperceptions by buyers) in the case of goods and 

services which possess "credence characteristics." 

Essentially, this means that because some characteristics 

of a good cannot be evaluated even after a purchase, 

repetitive choices can be made by consumers without 

realizing that each time they are defrauded by firms. 

In other words, because they can be subjected to permanent 

misperceptions about the credence aspects of private 

goods (i.e., they can be fooled repetitively without 

realizing it) consumers can expect some level of fraud 

by private firms. However, such an expectation by 

consumers leads the market to generate its own monitoring 

devices. These include diagnosis or inspection firms and 

guarantees provided by suppliers so as to internalize 

part of the monitoring costs. Moreover, the only 

alternative, government monitoring of the credence aspects 

of private goods is very likely to increase the level of 

fraud (and subsequent misperceptions by customers) because 
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it creates a false sense of security in consumers and 

because the monopolistic character of government 

constitutes an invitation for bribes. 

But what about government itself? To what extent 

are the "tax-prices" of government activities accurately 

perceived by consumer-taxpayers? Since most government 

activities are monopolized and possess both input (i.e., 

cost efficiency) and output credence characteristics, 

does this suggest greater misperceptions and deceptive 

behavior in the public sector than in the private sector? 

What is the effect of such misperceptions on the level of 

public expenditures? These are some of the questions 

that must be asked and for which partial answers will 

be presented in the following chapters. First, it is 

useful to review how the problem of misperceptions has 

been treated in the public finance literature. 



CHAPTER 3 

MISPERCEPTIONS AND THE PUBLIC SECTOR: 
A CRITICAL REVIEW OF THE PUBLIC FINANCE LITERATURE 

3.1 Introduction 

In comparison to the private sector where misper-

ceptions by consumers and deceptive behavior by firms 

have been accorded extensive attention by academicians 

and legislators, it appears that very little work has 

been done about similar occurrences in the public 

sector. However, even if a pure median voter model 

of collective choice is adopted, thereby disregarding 

the pos~ibility of conscious deceptive behavior by 

politicians and bureaucrats in representative democra-

cies, 1 it must be clear that because of the rational 

ignorance of voters and the credence characteristics 

of public goods and services, it is very likely 

1on the incentives of politicians and bureaucrats 
to deceive voter-taxpayers, see Gordon Tullock, Toward 
a Mathematics of Politics, Ann Arbor Paperback, (1972), 
Chapts. 8 and 9. 

41 
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that misperceptions of all sorts will influence voting 

h . 2 c oices. 

In this chapter, a median voter model of collective 

choice is used. It is presumed that voters perceive 

their actual and marginal tax-costs as exogeneously 

determined by the constitution or some "expert-

bureaucrats". They choose the level of public expendi-

tures according to their preferences and their expected 

(marginal) tax-costs. 3 The problem of misperceptions 

with regard to collective choices therefore becomes 

similar to that faced in private markets in the sense 

that depending on the public goods and services to be 

consumed and on how these goods and·services will be 

2on the rational ignorance of voters and the 
ambiguity of political issues, see Gordon Tullock, 
QE_. cit. chap. 7 and Anthony Dm-ms, An Economic Theory 
of Democracy, (New York, Harpers, 195B)chap. 6. On the 
credence characteristics of government activities, see 
Richard E. Wagner, "Advertising and the Public Economy: 
Some Preliminary Ruminations," and Robert J. Staaf, 
"Home Economicus and Homo Politicus: Advertising and 
Information," in David G. Tuerck, ed., The Political 
Economy of Advertising, (Washington, D.C.: American 
Enterprise Institute for Public Policy Research, 1978). 

3This model is similar to that used by James M. 
Buchanan in Public Finance in Democratic Process, 
(Chapel Hill: The University of North Carolina Press, 
1967). 
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paid for, the median-voter can misperceive both his 

marginal costs and benefits and demand more or less 

public expenditures than if he had accurate perceptions. 

Using the median-voter model described above as 

a benchmark for the analysis of the influence of misper-

ceptions on the demand (and therefore supply) of public 

goods and services, it is possible to review succinctly 

the fiscal illusion literature and underline its 

shortcomings. 

In particular, it will be shown that an undue 

emphasis has been put on misperceptions of past and 

actual tax costs and benefits and that, to some extent, 

such misperceptions have been confused with mispercep-

tions of marginal costs and benefits. 

3.2 Misperception of the "Price"of Collective Activities 

Since a median-voter model of collective choice 

is postulated, it is clear that if the median-voter 

subjectively misperceives his personal price of public 

activities he will demand more or less of those activities 

than if he had accurate perceptions. In the case of 

private goods, it was argued in Chapter 2 that for the 

most part, nominal prices are perceived accurately by 

consumers because the costs of information involved are 

generally insignificant. In the case of public goods and 
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services, however, there is no readily perceived nominal 

"tax-price." There are actual and past tax-costs which 

can be estimated more or less accurately depending on 

the tax institutions involved and there are marginal 

tax-costs or tax-prices which will be incurred for an 

additional "unit" of public good or service given the 

financing method that will be used for that specific 

additional "unit". Since it is presumed that each 

public project is chosen by the median voter who 

compares his expected costs and benefits from that 

project, it must be clear that only misperceptions 

about marginal tax-costs will eventually influence the 

size of the public sector and that misperceptions 

about actual or past tax-costs will have an influence 

on public expenditures only if they also promote 

equivalent misperceptions about marginal costs. As 

obvious as this point m;iy be, it seems to have been some-

what neglected in the fiscal illusion literature where 

it has been argued that because some tax institutions 

plausibly lead to the under-estimation of total 

tax-payments marginal tax-costs are also underestimated 

and therefore promote an expansion of the public sector. 

Simultaneously, it has been argued that more "visible" 

tax institutions which do not imply any misperception 
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of total past costs by the taxpayers do not have any 

impact on public expenditures because it is presumed 

that marginal tax-costs are not misperceived under 

such institutions. A brief review of the fiscal illusion 

literature will show how misperceptions about total tax-

costs became associated with misperceptions of marginal 

tax-costs. 

3.3 Puviani and the Theory of Fiscal Illusion 

Originally formulated by European writers, notably 

Amilcare Puviani, 4 the conceptof fiscal illusion was 

further analyzed and introduced in the modern public 

finance literature by James M. Buchanan. 5 Puviani was 

mostly concerned by the fiscal behavior of European 

4Amilcare Puviani, Teoria Della Illusione 
Finanziaria, Institute Editoriale Internazionale (Milan: 
Italy, 1973). (The book was first edited in 1903). A 
review of other European writings on fiscal illusion can 
be found in W.W. Pornmerehne and F. Schneider, "Fiscal 
Illusion, Political Institutions, and Local Spending", 
Kyklos, Vol. 31, 1978, pp. 381-408. 

5see James M. Buchanan, Fiscal Theory and the Poli-
tical Economy, (Chapel Hill: University of North Carolina 
Press, 1960); pp. 59-64, "Public Debt, Cost Theory, and 
the Fiscal Illusion," in J.M. Ferguson, ed. Public Debt 
and Future Generations, (Chapel Hill; University of North 
Carolina Press, 1964); and Public Finance in Democratic 
Process, QE_. cit. 
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constitutional monarchies which tried to minimize the 

resistance of taxpayers per dollar of fiscal revenue 

raised. Therefore, Puviani implicitly assumed a 

"ruler-class" model of the state where the ruling 

elite tries to maximize its revenues by using 

financing methods which reduce the burden felt by 

taxpayers. Among the financing methods that Puviani 

thought were extensively used by the ruling class to 

reduce the perceived total burden of taxation, the 

following are the most important since they may still 

be relevant for modern democracies. 

1. Government can derive income from the public 

domain. In Puviani's framework, this referred to 

the sale of Crown property instead of higher taxes 

to finance particular expenditures. While the sale 

of public lands does not account for any significant 

share of public revenues in modern democracies, 

royalties derived from leasing such land are major 

sources of revenues for states which benefit from 

abundant natural resources. Rather than being used 

to reduce taxes, these revenues may contribute to 

additional public expenditures since voter-taxpayers 

may not be aware of the income they forego in terms 

of tax reductions. 
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2. Puviani emphasized that numerous excise taxes and 

tariffs are hidden in private good prices and 

consumer-taxpayers may not be able to identify what 

part of a price represents a genuine marginal cost 

and what part is accounted for by an excise tax. 

In particular, Puviani noted that old excise taxes 

had the advantage that they were forgotten by 

taxpayers and therefore the perceived total burden 

of excise taxes had a tendency to disappear with 

the passage of time. In a modern perspective, 

Buchanan has emphasized that the corporate income 

tax and all taxes of uncertain incidence are 

equivalent to excise taxes in the sense that 

consumer-taxpayers can hardly identify their 

d h . . . 6 tax-payments un er t ose institutions. 

3. Puviani also noted that public debt was a handy 

source of revenues because he thought that taxpayers 

do not appropriately discount future tax-payments 

and, even if they do, he presumed that they would 

prefer an indefinite amount of smaller tax-payments 

6J.M. Buchanan, Public Finance and Democratic 
Process, QE_. cit., Ch. 3-6. 
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in the future to a once-and-for-all tax equal to the 

capitalized value of those future payments. 7 

4. He also recognized that money creation and the 

resulting inflation was a relatively invisible 

source of revenues since the tax would be imbedded 

in higher commodity prices and taxpayers may not 

associate those higher prices with variations in 

the money supply or consider a higher general price 
8 level as a tax imposed by government. 

5. Analogously to the use of public debt where the 

tax burden is fragmented into smaller future tax 

payments, Puviani believed that the ruler class could 

benefit from the multiplication of tax bases. He 

thought that if fiscal income is derived from a 

multiplicity of taxes, taxpayers would have 

more difficulty in identifying their total tax 

burden. Similarly, if the income tax is collected 

7 An extensive discussion on the ability of taxpayers 
to discount future tax liabilities under public debt can 
be found in J.M. Ferguson, ed. Public Debt and Future 
Generations, QE_. cit. 

8For an interesting discussion of inflation 
considered as a tax, see J.M. Buchanan and G. Brennan, 
The Power to Tax, (New York: Cambridge University 
Press, 1980), Ch. 6. 
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by continuous small payments during the year 

rather than a once-and-for-all annual outlay, one 

could think that the taxpayers' resistance would be 

d ... h d 9 1m1n1s e . 

6. Finally, Puviani noted that fees and licenses required 

for the practice of profitable activities as well as 

taxes imposed under joyous or painful circumstances 

(entertainment, gift and death taxes) will not be 

felt acutely by taxpayers because of the nature 

of the circumstances surrounding their imposition. 

Not withstanding the fact that, in the case of 

the sale of licenses or "monopoly franchises," the 

tax will effectively be shifted to consumers through 

higher prices. 

As the above enumeration clearly shows, Puviani's 

attention was mainly directed toward those tax institu-

tions which somehow reduce the total tax burden perceived 

or felt by taxpayers once those taxes are imposed. How-

ever, he also noted that some taxes are more easily 

introduced that others. For example, he believed that 

9rt was also noted by C.J. Goetz that property taxes 
were sometimes paid on a continuous basis, at the same 
time as monthly mortgage payments. See his, "Fiscal 
Illusion in State and Local Finance" in T.E. Borcherding 
ed., Budgets and Bureaucrats: The Sources of Government 
Growth, (Durham: Duke University Press, 1977), pp. 176-187. 
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in emergency situations, different taxes are more 

easily accepted by taxpayers and that, once the 

emergency expenditure is over, the taxes might not be 

abolished since they become old taxes which are 

partly forgotten by taxpayers. Similarly, Buchanan 

has noted that corporation income taxes, tariffs, and 

many forms of indirect taxations may be more easily 

accepted by consumer-taxpayers because they can hardly 

identify their marginal or additional tax-costs under 

taxes the incidence of which is unknown. The point is 

that care must be taken to distinguish those tax 

institutions which create misperceptions about total 

"realized" tax outlays and those financing methods 

which generate misperceptions about future tax payments. 

This distinction is important in relation to one 

of the conclusions which has been derived from the 

fiscal illusion literature. Namely, it was argued that 

because some tax institutions or financing methods reduce 

the perceived actual cost of public expenditures, an 

extensive recourse to those financing methods would 

unambiguously promote an undue expansion of the public 

sector. This may well be the case in Puviani's world 

where taxpayers simply react to the fiscal appetites 

of the ruling class and where fiscal revenues can be 
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maximized by minimizing the resistance of taxpayers to 

existing taxes. However, if it is assumed that public 

expenditures somehow reflect the preferences of a 

representative or median voter, it is not clear that 

tax institutions which reduce perceived actual costs 

also promote an underestimation of future or marginal 

costs. In a median-voter model, public expenditures 

are increased only if subjectively perceived marginal 

costs are underestimated and this may occur with or with-

out the underestimation of actual or past tax outlays. 

For example, tax institutions such as income and 

property taxes which were discarded by Puviani and 

his followers because they were not expected to promote 

any misperception of realized tax-costs may still 

create misperceptions of marginal tax costs in periods 

of unanticipated inflation and/or economic growth. In 

the next section, this distinction is clarified and it 

is shown how it has led to some confusion in empirical 

tests of fiscal illusion. 

3.4 Subjective Misperceptions of Total and Marginal 
Tax-Costs 

First, it is necessary to note that even if it is 

highly probable that individuals underestimate their 

"objective" tax burden because of the high informational 
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costs implied by Puviani's tax institutions, it does not 

necessarily follow that their "subjective image" of that 

burden is altered. For example, an individual who 

effectively pays $4,000 in taxes of all sorts may 

subjectively believe that he pays $5,000 and, the 

fact that he can only estimate the first $2,500 of 

his total outlay does not mean that he will change his 

( 1 I) b . . b l" f lO Cl 1 . f. cost ess su Jective e ie . ear y, speci ic 

assumptions must be made about the psychological black 

box which transforms objective informations about costs 

into subjective estimates of those costs. In particular, 

it must be assumed that any misperception of objective 

tax-costs will modify in the same direction the sub-

jective beliefs about those costs. Otherwise, and 

since individual behavior is dependent upon subjective 

perceptions, the nature of the individual adjustment 

which should follow the misperception of the effective 

tax-burden cannot be presumed. 

To solve this issue, it may simply be assumed 

that individuals build a subjective estimate of their 

lOTh d" . . b b. . 1 . d e istinction etween su Jective y perceive 
and objective costs was originally made by Richard E. 
Wagner in his "Revenue Structure, Fiscal Illusion, and 
Budgetary Choice", Public Choice 25 (1976), pp. 45-61. 
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total tax outlay by using the income tax and other 

visible taxes as a lower bound to the range of 

possible costs over which a subjective probability 

distribution applies. If the probability distribution 

itself is independent of the visible share of total 

taxes, it follows that the lower this share, the 

greater is the likelihood that individuals will under-
11 estimate their total tax outlay. Accordingly, it 

would follow that the greater the complexity and 

relative invisibility of tax institutions, the larger 

is the probability that individuals will behave as if 

their total tax expenditure was lower than it actually 

is. However, even if the median voter subjectively 

underestimates his current tax outlay for public 

goods, it does not mean that he necessarily under-

estimates his marginal tax-cost and that he will vote 

for a larger public sector than if he had accurate 

perceptions about his current tax expenditures. 

The distinction between misperceptions about actual 

and marginal costs is best illustrated in consideration 

of one argument which is often advanced to justify the 

llA . · . . . h f W more restrictive assumption is t at o agner 
(QE_. cit., p. 53) who assumes that the probability of 
subjective overestimation declines as the share of 
visible taxes increases. 
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underestimation of both the costs and benefits of public 

goods. On the benefit side, the usual idea is that 

because the benefits of public goods are permanent, 

like sunshine in the sky, they are taken for granted 

and underestimated since people may have forgotten 

what it is like to be deprived of them. 12 On the 

cost side, a similar habituation effect can exist 

with respect to both the financial outlay and the 

excess-burden cost associated with permanent tax 

instruments (the withholding of the income tax and old 

excise taxes for example). The introduction of excess 

burden cos ts is useful in this context because, even if 

the financial value of tax-costs is not misperceived by 

individuals, they may still underestimate their total 

cost (including excess-burden) because they are never 

able to experience the level of welfare associated with 

non-distorting taxes. 

The problem with this kind of argument is that, 

even if the actual costs and benefits of public goods 

are underestimated because they are permanent, that 

12This idea was advanced by Richard Musgrave in a 
paper delivered at the Public Choice Center in 1980. He 
also advanced this idea as a counter-argument to the 
traditional fiscal illusion literature in a paper pre-
sented at the COUPE conference held in Philadelphia in 
1979. 
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same argument cannot be used to justify the underestima-

tion of marginal costs and benefits since, by definition, 

the latter are not yet realized. Unless there is a 

deterministic and, as of now, unexplained relationship 

between perceived actual costs and perceived marginal 

costs, the habituation effect described above cannot 

be used to claim that the public sector is overexpanded 

since the perception of marginal costs may be totally 

independent of the perception of actual tax-costs. For 

example, assume that the current tax institutions 

generate fiscal illusion and that individuals under-

estimate their total tax outlay. Assume further that 

an increase in national defense expenditures is proposed 

and it is to be financed by an equal lump surr1 tax on all 

the members of the nation. Clearly, marginal tax costs 

could hardly be misperceived in this case even if total 

tax costs are underestimated before and after the 

project is implemented. Conversely, the income tax 

may not create illusions (ex post) about the total amount 

of taxes paid but, if there is progression in the rate 

structure and inflation prevails, it can clearly generate 

misperceptions about marginal tax-costs because of the 



56 

information costs involved in estimating real marginal 

tax rates. 13 

Clearly, some of Puviani's financing methods can 

generate misperceptions of both total and marginal tax 

costs. This is the case with public debt, inflationary 

finance and some taxes the incidence of which is costly 

to evaluate before and after they are implemented. 

However, it is hard to believe that the multiplicity 

of tax bases for example, may have any effect on 

perceptions of marginal costs. True, the more complex 

the tax institutions, the more difficult it may be for 

an individual to estimate his current tax outlays, but 

unless marginal expenditures are themselves financed by 

a relatively complex fiscal scheme, it is difficult to 

see how the actual complexity of tax institutions will 

influence perceptions of marginal tax costs. If each 

past public expenditure project has been financed by 

13since marginal tax costs are difficult to evaluate 
under income related tax institutions and since people do 
not vote on changes in total income tax revenues due to 
growth or inflation, one could expect that individuals 
might underestimate their marginal tax costs and there-
fore approve different projects which do not require a 
discretionary change in either tax rates or tax bases. 
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the introduction of a new tax base, today's tax structure 

would be very complex indeed, but clearly it cannot be 

argued that it is because of this complexity that large 

public expenditures are observed; rather, if there was 

illusion, it must have been generated by each individual 

tax that was implemented in the past and which, somehow, 

created an underestimation of marginal tax costs. 

It is necessary, therefore, to conclude that there 

has been a logical inconsistency in the fiscal illusion 

literature. The validity of the empirical results 

obtained so far is not denied, but the validity of the 

argument or theory which has been designed to explain 

those results seems questionable especially since they 

were derived by assuming a median voter model of 

collective choice. 14 The complexity of the revenue 

structure, the respective shares of indirect taxation 

and public debt in total revenues may all be positively 

14see, for example, Richard E. Waener, "Revenue 
Structure, Fiscal Illusion, and Budgetary Choice", 
QE_. cit.; V. G. Munley and K.V. Greene, "Fiscal Illusion, 
llie Nature of Public Goods and Equation Specification," 
Public Finance 31 (1976), pp. 177-195; W.W. Pommerhene 
and F. Schneider, "Fiscal Illusion, Political Institu-
tions and Local Public Spending", QE_. cit .. A review of 
the empirical results obtained by tfiese authors will be 
presented in Chapter 6. 
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correlated to public expenditures but it cannot be argued 

that this is so because voters underestimate their total 

tax burden. Rather, this result must be obtained by 

assuming that past projects were successively financed 

by methods which generated an underestimation of future 

costs. If the focus of the fiscal illusion argument is 

shifted from the misperception of total tax outlays to the 

misperception of the marginal costs of public activities, 

it is possible to obtain a new perspective as to the 

financing methods and the types of public projects which 

are susceptible to the creation of misperceptions about 

the net benefits of public expenditures and therefore 

to have some influence on the size of the public sector. 

As shown in the next chapter, misperceptions of marginal 

costs may take different forms but, since they must be 

permanent to have a significant impact on the demand and 

supply of public goods when it is assumed that the median 

voter group remains the same, their effect on public 

expenditures is far from obvious. Beforehand, however, it 

is useful to summarize briefly how the possible 

misperception of benefits has been treated in the fiscal 

illusion literature. 
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3.5 The Misperception of Individual Benefits 

Like their tax-cost counterpart, the total benefits 

derived from publicly financed goods and services may be 

misperceived by individual voters. However, individual 

benefits differ from individual costs because they are 

essentially subjective by nature and the external observer 

has little information about their magnitude. Accord-

ingl~ even if the probable strategic behavior of tax-

payers when they are asked to evaluate how much they 

would be willing to pay for particular public services 

is disregarded, it is impossible to test whether or not 

individuals misperceive their benefits because there is 

no "objective" measure of those benefits. Therefore, 

most of the writers concerned with fiscal illusion 

have simply neglected the problem of benefit 

misperception. However, even if misperceptions of 

benefits cannot be measured or their direction identified 

their possible existence cannot be discarded for 

analytical purposes. 

One plausible argument for the misperception of total 

individual benefits was discussed previously. The idea 

refers to the possibility that individuals may 

underestimate the benefits they currently derive from 

publicly financed goods and services because those 

benefits are continuous, never interrupted. Since 
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individuals are never deprived of a constant flow of 

benefits, they may simply forget or stop noticing them. 

This type of argument is intuitively appealing but it 

must not be carried to the conclusion that since total 

benefits are underestimated, the public sector will be 

too small or underdeveloped. 

As emphasized in the discussion of tax-cost 

misperceptions, an argument for the underestimation 

of total magnitudes cannot be readily translated into 

an argument for the underestimation of marginal values. 

This is particularly true in this case where the expected 

benefits from additional public expenditures need not be 

associated in any fashion to the perceived benefits of 

current expenditures. 

Furthermore, even if many ideas which can explain 

either the underestimation or overestimation of 

marginal benefits, can be mustered, it is necessary to 

presume that somehow, those misperceptions possess some 

form of permanency. Otherwise, the revision of expec-

tations will simply cancel the temporary effect on 

public expenditures that would be generated by short-

lived misperceptions. 

As discussed in chapter 2, long-term misperceptions 

must be associated with the credence aspects of public 

activities. Clearly, the consumers of public goods 
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and services can be mistaken about the credence qualities 

of both the inputs used in the production process and of 

the outputs themselves. For example, it is generally 

known that huge amounts of money are spent on national 

defense but, to a large extent, it is not known if 

that money is used efficiently or if dollars of 

national defense themselves, even if they were spent 

in the most efficient way, would provide that which is 

really desired, protection against war, prestige etc .. 

In the first case, there is uncertainty and possibly 

error as to the cost-efficiency of national defense 

expenditures, uncertainty about the relevance of the 

particular combination of inputs used (sophisticated 

military equipment versus number of soldiers). In the 

second case, there is uncertainty and possible error 

as to the wisdom of defense expenditures (rather 

than treaties for example) in providing the desired 

protection against war or a greater probability of 

victory if war occurs. 

The problem of misperceptions about the cost-

efficiency of the production process has already been 

analyzed in the first chapter with respect to car-

repair and medical services in the private sector. 

In the public sector, the problem is analytically 

identical, but is likely to be more widespread because 
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of: a) the rational ignorance of voters about detailed 

governmental procedures: b) the informational costs that 

must be incurred to know what are the best means to 

produce different public goods and services: c) the 

monopolistic nature of government and the relative 

impossibility for voter-taxpayers to obtain information 

from competitors (other states) or from independent and 

reliable consulting firms and d) because the production 

of government services is left in the hands of bureau-

crats who are not accountable politically arid/or 

financially for any inefficiency in the production 

process and whose private interest often lies in the 

expansion of government services. As a consequence, it 

whould be expected that, more than in the private sector, 

consumer/taxpayers may be induced to accept a larger 

level of public services than necessary simply because 

they do not know what is the level of expenditures which 

is necessary to supply efficiently a particular public 

good. The median voter still chooses the level of public 

expenditures but, like the patient who passively accepts 

his surgeon's advice to have an operation, he may 

implicitly follow the opinions of expert-bureaucrats 

who, quite often, will dictate the decisions of elected 

politicians who are the voice of the median voter. In 

this sense, it could be said that the public sector 
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would be overexpanded because production costs need not 

be minimized since the median voter (an individual or a 

group) can be led to overestimate the level of expendi-

tures required to produce a particular public output. 

More interestingly, however, is that permanent 

misperceptions can occur about the public output 

itself and that the median voter can overestimate 

or underestimate the quality characteristics of public 

goods and services for an indefinite period of time. 

In that sense, it could be said that the median voter 

may overestimate or underestimate both his total and 

marginal benefits from public goods and services in a 

permanent fashion and, consequently, demand more or 

less of those goods and services than if he had 

accurate perceptions. The next chapter investigates 

how such permanent misperceptions of the quality 

characteristics of public goods and services may 

influence the level of public expenditures chosen 

by the median voter. For the moment, however, it is 

appropriate to conclude that in the public sector, as 

in the private sector, only permanent misperceptions 

or, less drastically, misperceptions that can influence 

successive individual choices, are capable of modifying 

significantly the level of public expenditures. 
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Therefore, and before any argument is put forward to 

justify either the overestimation or underestimation 

of the benefits of collective activities, it is useful 

to analyze how the permanent character of misperceptions 

will modify the demand for public goods and services. 

3.6 Conclusion 

This chapter has briefly reviewed the problem 

of misperceptions in the public finance literature. 

It has showed that the emphasis on misperceptions about 

total costs and benefits had led to some confusion as 

to the type of misperceptions which can influence the 

level of public expenditures when a median-voter model 

of collective choice is assumed. Finally, it was 

emphasized that, in a median voter model, only permanent 

misperceptions about the marginal costs and benefits of 

collective activities will eventually influence the size 

of the public sector. The next chapter presents a 

formal analysis of permanent misperceptions and how 

they will modify individual demands for public goods 

and services. 



CHAPTER 4 

PERMANENT MISPERCEPTIONS AND THE SIZE OF THE 
PUBLIC SECTOR: THE MEDIAN-VOTER MODEL 

4.1 Introduction 

In the previous chapter, it was argued that in a 

median voter model, it is not possible to derive unambiguous 

effects on the size of the public sector from misperceptions 

about the total costs and benefits of public goods and 

services. The confusion in the fiscal illusion literature 

where misperceptions about total costs and benefits of 

public goods were introduced to predict variations in 

the demand for and the supply of those goods was noted. 

Finally, it was concluded that in a median-voter model, 

only permanent misperceptions of marginal costs and benefits 

could have a significant influence on the level of public 

expenditures. 

This chapter analyzes how permanent misperceptions 

of marginal costs and benefits can influence budgetary 

outcomes. First, some ideas are presented which can be 

used to justify the existence of permanent misperceptions 

in the public sector. Then, following the works of 

65 
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1 Douglas Auld, Geoffrey Brennan and Michael Brooks, the 

L B k d 1 f h . 2 . d ancaster- ec er mo e o consumer c oice is use to 

illustrate the influence of permanent misperceptions on 

the level of public expenditures. Since most of the 

discussion of misperceptions in the public sector has 

been formulated in terms of the underestimation of either 

the costs and/or benefits of collective activities, 

the analysis will focus on these types of misperceptions. 

It is clear, however, that the analysis presented here 

can be used to study all forms of misperceptions and 

that different conclusions could be obtained by varying 

the assumptions about the type of misperceptions which 

are the most relevant. 

1Douglas Auld, "Imperfect Knowledge and the New 
Theory of Demand," Journal of Political Economy (Nov. 1972): 
1287-1294; Geoffrey Brennan and Michael Brooks, "On Infor-
mation and Satisfaction," Southern Journal of Economics, 
forthcoming (1980). After this chapter was written, it 
was found that some analytical results similar to those 
presented here were also obtained by Arthur D. Denzau and 
Robert J. Mackay. It must be noted, however, that their 
analysis was not concerned with the problem of mispercep-
tions, per se. See Arthur D. Denzau and Robert J. Mackay, 
"Benefit Shares and Majority Voting," American Economic 
Review 66, No. 1 (March 1976): 69-76. 

2Kelvin Lancaster, "A New Approach to Consumer Theory," 
Journal of Political Economt (April 1966), pp. 132-57; Gary 
S. Becker, Economic TheoryNew York: Alfred Knoph, 1972); 
Gary S. Becker and George J. Stigler, "De Gustibus Non Est 
Disputandum," American Economic Review 67 (March 1977), 
pp. 76-80. 
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Among other conclusions, it is shown that, contrary 

to common understanding, the permanent underestimation 

of marginal tax-costs can lead to a contraction rather 

than expansion of the public sector; that the under-

estimation of marginal benefits can promote the expansion 

of public expenditures and, that the simultaneous 

underestimation of marginal costs and benefits by a 

single median voter is likely to increase the provision 

of public goods. 

4.2 The Permanency of Misperceptions in the Public Sector 

An individual can maintain erroneous expectations 

about the consequences of his choices only if the realized 

consequences of those choices are also susceptible to 

misperceptions which validate his previous expectations. 

In other words, an individual may persist in under-

estimating his marginal costs and/or benefits for some 

goods and services only if, once they have been purchased, 

the costs and benefits which are effectively perceived 

are themselves underestimations of the "true" costs 

and benefits. Otherwise, the individual would realize 

how erroneous his expectations were and he would modify 

his anticipations. 

As we discussed in Chapter 2, misperceptions by 

consumers and deceptive behavior by suppliers could exist 

in a competitive economy only in those circumstances 
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where consumers could not effectively monitor the quality 

characteristics of the goods or services purchased. It 

was noted that misperceptions about the nominal prices 

of goods and services are very unlikely because those 

prices could generally be perceived at low informational 

costs before any purchase, however, misperceptions 

about benefits could occur before and after purchase 

because of the credence characteristics of the goods 

or services bought. 

In the public sector, the problem of permanent 

misperceptions is more acute than in the private sector 

because both the nominal costs and the benefits of 

public goods and services can be misperceived in a 

permanent fashion. On the cost side, it has already 

been shown (Chapter 3) that the traditional fiscal 

illusion literature supplied a reasonable argument for 

the underestimation of actual or realized total tax 

costs. As the next section of this chapter will 

demonstrate, the fiscal illusion argument can readily 

be linked to other ideas justifying the underestimation 

of marginal or anticipated tax-costs. Therefore, since 

both marginal and realized tax-costs could be 

underestimated, it could be argued that marginal tax-costs 

are underestimated in a permanent fashion. 
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On the benefit side, and even if a median-voter 

model of collective choice is assumed, thereby eliminating 

any conscious deceptive behavior on the part of government 

(in this model, the median-voter is government), 

permanent misperceptions can occur because of the "typical" 

d h . . f bl. . . . 3 ere ence c aracter1st1cs o numerous pu 1c act1v1t1es. 

For example, governments are often responsible for the 

production of goods and services such as public education, 

national defense, aid programs to different citizen 

groups, economic and foreign policies for which it is 

very difficult to ascertain the quality in terms of some 

measurable "consumption units" (instead of input or 

production units) that are desired by the taxpayers. 4 

3An alternative argument for the permanent misper-
ception of benefits is that when the number of voters is 
large, there is very little incentive for voters to learn 
about the future and present benefits of public activities. 
This is the so called rational ignorance argument. 

4In a more general perspective, R. Staaf noted that 
since government services were generally monopolized, 
individuals did not have any base of comparison to evaluate 
the quality of governmental output. All they have is the 
information transmitted by the monopolist himself or some 
rare comparisons between the outputs of different governments 
found in the news media or by traveling abroad. Therefore, 
lacking an adequate benchmark to make any evaluation of the 
quality of government's outputs, they may be subjected to all 
forms of misperceptions. See Robert J. Staaf, "Homo 
Politicus and Homo Economicus: Advertising and Information," 
in David Tl Tuerck, ed., The Political Economy of Advertising 
(Washington, DC: American Enterprise Institute, 1978). 
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Therefore, the representative voter-taxpayer may well 

underestimate or overestimate both his expected and 

realized benefits from those goods and services. Since 

erroneous expected benefits may not be dispelled through 

time because realized benefits are also misperceived, 

the individual taxpayer can maintain indefinitely some 

erroneous beliefs about the benefits to be derived from 

a variety of public activities. The left-wing Democrat 

may constantly overestimate the benefits he will derive 

from various government interventions while the con-

servative Republican may always underestimate those 

same benefits. However, and as demonstrated in section 

4.4, these seemingly plausible assumptions about the 

perceptions of Republicans and Democrats do not 

necessarily mean that, other things equal, the latter 

will effectively demand more and the former less of public 

goods and services. The Eermanent aspect of mispercep-

tions has implications for the demand of public goods 

and services which are rather counterintuitive. 

For now, it may be concluded that, because of the 

information costs involved in evaluating both the expected 

and realized costs and benefits of collective activities, 

and the little incentive they have to collect much 

information, individual taxpayers may be influenced in 



71 
their choices by permanent misperceptions of their marginal 

costs and benefits. 

4.3 Permanent Underestimation of Marginal Costs 

There are essentially two ways by which an individual 

can misperceive his marginal cost for some public goods' 

characteristics or consumption units. First, if his 

marginal cost is defined as the opportunities forgone 

to obtain one additional consumption unit, G, produced 

by some public good or policy, Z, it is clear that he 

can misperceive the cost of the units of Z required to 

produce one additional unit of G. This cost is here 

considered as including all opportunities which are 

forgone by the individual and is not limited to the 

additional taxes which must be paid. A second possibility 

is that, while the individual may perceive accurately 

the cost of an additional unit of Z, he may still 

misjudge the number of consumption units G that can be 

obtained via the production of an additional unit of Z. 

In other words, an individual can misperceive his marginal 

cost of G, either because he misperceives the productivity 

of public good Z in supplying the desired consumption 

units G, or because he directly misperceives the price 

of Z. 

To illustrate these two eventualities, define an 

individual's consumption unit of national defense as a 
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given reduction in the probability of his being injured 

or killed in a war and, assume that such a probability 

declines when defense expenditures increase because those 

expenditures somehow decrease the likelihood of a war. 

Clearly, the individual's perceived marginal cost depends 

upon two types of expectations. First, an additional 

dollar spent on national defense represents an increase 

in the individual's total tax costs since part of that 

dollar expense will be financed by his own tax contri-

bution. Second, this additional dollar of expenditure 

on national defense represents a certain number of 

consumption units for the individual since it will, 

by assumption, decrease his probability of being injured 

or killed in a war. Consequently, the individual may 

misperceive his marginal cost, as defined over consumption 

units, either because he does not anticipate correctly 

his personal share in financing an additional dollar of 

expenditure on national defense and/or he misjudges the 

number of consumption units he will derive from that 

same dollar of expenditures. These two possibilities 

will now be analyzed. 

4.3.1 The Permanent Underestimation of Mar~inal Costs When 
the Consumption Units are Anticipate Correctly 

Before any discussion of the impact of this type 

of misperception on the desired level of public expenditures, 
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it will be useful to describe briefly some of the reasons 

which can be put forward to justify its existence. 

First, it directly follows from the previous 

discussion of the underestimation of total current tax-

costs (Chapter 3) that an underestimation of marginal 

tax-costs may result from an increase, at the margin, 

in the share of total public revenues which is collected 

by the relatively "invisible" extraction devices described 

in the traditional fiscal illustion literature. In 

particular, if successive amounts of public good Z are 

financed by increasingly invisible tax institutions, 

there is reason to believe that marginal tax-costs will 

be underestimated whatever the level of Z actually 

supplied. In this case, not only are total taxes 

underestimated but the proportion of the tax outlay which 

is underestimated increases with increasing amounts of 

Z being produced. This would be the case, for example, 

if a government relied increasingly upon public debt 

and the supply of money to finance additional expenditures. 

The crucial point here is that it is not the share 

of invisible tax revenues in total tax revenues per se 

but the growth in that share which unambiguously leads 

to perceived marginal costs that are smaller than true 

marginal costs. Here, the individual will underestimate 

his marginal tax costs because the costs of obtaining 
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accurate information about future taxes increase when the 

share of "invisible" taxation grows and also because the 

individual has little incentive to get such information 

since he cannot expect to have much influence upon 

collective decisions. Other things equal, it should be 

expected that jurisdictions characterized by more "invisible" 

taxation will also have greater public expenditures. 

However, this results not so much because individuals 

actually underestimate their total tax outlay, but 

because they underestimate their marginal tax costs in 

the past .. 

In the case of the income tax, the costs of 

information about actual tax expenditures are relatively 

low and the individual could be predicted to estimate 

correctly his total tax-outlay (ex post). However, 

the cost~ of information about future tax-outlays (ex 

ante) may be very high since the individual must estimate 

his future nominal income as well as his marginal 

income tax rate. Therefore, it could be predicted that 

the more progressive the income tax rate structure, the 

larger the inflation rate or the growth in real income, 

the larger may be the underestimation of marginal tax 

costs by consumer taxpayers. Further, like the income 

tax, property taxes and sales taxes will generate tax 

revenues which fluctuate sharply with economic activity. 
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Since those automatic increases in revenues need not be 

voted upon and individuals may have erroneous expectations 

about their future income or other tax bases related to 

economic growth, they may underestimate their marginal 

tax costs in periods of expansion and overestimate those 

costs in periods of contractions. Consequently, and 

irrespective of the traditionally presumed positive 

income elasticity of the demand for public goods, 

individuals will desire more public goods in periods of 

expansion and less public goods in periods of contraction. 

Other things equal, the smaller the "automaticity" of 

public revenues the less scope there is for misperceptions 

of marginal tax costs by individual taxpayers. 

A second idea was also formulated by James M. 

Buchanan who noted that because there was a gap between 

expenditure choices and financing choices, individual 

taxpayers may well behave as if they faced a zero 

marginal cost for public goods. 5 However, Buchanan noted 

that in a pure median voter model, tax institutions would 

5James M. Buchanan, Public Finance in Democratic 
Process (Chapel Hill: The University of North Carolina 
Press) chp. 7; the idea that the evaluation of costs and 
benefits is more difficult when expenditure and financing 
decisions arc separated is due to Knut Wicksell. See 
Knut Wicksell, "A New Principle of Just Taxation," trans-
lated from German by J.M. Buchanan, in Richard Musgrave 
and Alan T. Peacock, eds., Classics in the Theo'!J'.:._of Public 
Finance, (New York: Macmillan Co., 1967), pp. 72-118. 
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also be chosen by the taxpayers and while there may be 

an expansionist effect when expenditure choices were made, 

there would also be an undue contraction when tax 

increments woul<l }1ave to be chosen. Buchanan concluded 

that the net effect of the separation of taxation and 

expenditure choices would therefore be undeterminate. 

However, if we assume that the preferences of voters 

are more influential with respect to expenditure choices 

than with regard to the financing aspects of those 

expenditures, which may well be the case in representative 

democracies where expenditure projects have more political 

appeal than tax changes and where the latter are often 

chosen by expert-bureaucrats, there would then be a bias 

toward expansion due to the fact that voters do not 

effectively influence tax institutions. Therefore, they 

would perceive tax institutions as exogeneously given 

and behave as if they faced a zero marginal tax cost. 

A third argument for the underestimation of marginal 

costs is easily obtained when the notion of cost is 

extended to include all opportunities forgone rather 

than being limited to mere financial costs. This 

distinction is immaterial when competitive markets are 

considered since prices genuinely represent all forgone 

opportunities, but it becomes important when individual 

marginal costs of publicly supplied goods and services 
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are examined. In the latter case, the cost of an additional 

consumption unit of some public good Z must also include 

the excess-burden generated by tax institutions. If the 

individual does not take account of this dead-weight loss 

but simply perceives his additional cash outlay per 

consumption unit, he will underestimate his marginal 

cost and will demand too much z. 6 

A fourth and more general argument is based on the 

idea that individual consumer/taxpayers may not under-

stand the workings of a market economy and consequently 

do not perceive how a tax can be shifted. For example, 

individual voters may support more safety and air pollution 

regulations without recognizing that the costs of those 

regulations will be transmitted to them via higher 

consumer prices (if not by higher unemployment if the 

regulated industries face international competition). 7 

6A simple demonstration of this point is presented 
in appendix A. 

7The average understanding of the market economy in 
the population may be intimately related to economic 
education and employment status. In particular, Hayek 
noted that the ratio of self-employed individuals to total 
employment could be a major determinant of public opinion 
and that the long run growth of government intervention 
could be linked to a decline in that ratio. See, 
Friedrich Hayek, The Constitution of Liber!Y_, (London 
& Chi ca go: Rout 1 edge & Kenan Paul , 196-nT~-cn. 8. 
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Finally, it should be noted that, like those small 

differences in prices which are not noticed by consumers 

of private goods (see Chapter 2), the individual marginal 

tax-costs of different public projects may be so small 

that they are simply not perceived by taxpayers. 

Especially when the costs of additional public activities 

are to be spread thinly across the population. It 

should be expected that each and every taxpayer may 

consider his own marginal cost as being equal to zero 

and, no matter how small the benefits he expects from 

those additional activities (regulations, tariffs, space 

research expenditures, etc.), he will approve their 

undertaking. 8 

If these various reasons for the underestimation 

of marginal tax costs by taxpayers are combined with 

the traditional fiscal illusion argument for the under-

estimation of actual costs, a permanent misperception 

of marginal costs is perfectly possible. It would simply 

result from the fact that the underestimation of future 

8This hypothesis of the unperceivable character of 
marginal tax-costs for a large number of taxpayers is one 
of the basic assumptions of the modern theory of collective 
action. In this theory, interest groups with low organ-
izational costs can obtain favorable treatment by govern-
ments because the costs of such treatment are spread 
across a large number of citizens which may not perceive them 
or, even if they do, face high organizational costs so that 
that their voices are not heard by politicians. 
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costs, ex ante, is validated by the underestimation of 

realized costs, ex post. In other words, the individual 

taxpayer can keep on underestimating his marginal 

tax-costs because he is unable to revise his expectations; 

the observation of the consequences of his choices simply 

confirm his erroneous expectations and there is no 

reason for him to revise those expectations. 

The consequences of such a permanent underestimation 

of the "price" or marginal cost of some public good Z 

upon the demand for the consumption unit G produced by 

Z are illustrated in Figure 4.1. Here, it is assumed 

that G=Z/b where l/b is the average and marginal 

productivity of public good Z in supplying the desired 

consumption unit G. The individual's ordinary demand 

curve is D0 and the impact of an underestimation of 

the tax-price of Z (presumed constant) by half is shown 

by the new effective demand curve D1 . D1 is easily 

derived from D0 by finding the quantity G which is 

demanded at any price when that price is underestimated 

by half. For example, when the individual's marginal 

tax price of G is MC0 , he perceives that it is MC = 

l/2(MC0) and consequently, he will demand G1 as illustrated 

by point A in Figure 4.1. Other points on D1 can be 

derived in a similar fashion for different tax prices. 

It may be concluded that the underestimation of marginal 
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costs, via an underestimation of opportunities forgone 

will unambiguously promote an expansion of the public 

sector because it will increase the number of consumption 

units desired by the representative median voter. The 

following analysis will consider the case where the 

expected consumption units arc misperceived while the 

opportunities forgone are correctly evaluated. 

4.3.2 Underestimation of Marginal Costs Due to Erroneous 
Expectations About the Consumption Units 

Assume that a municipal government proposes the 

purchase of an additional fire engine and announces 

that the purchase will be financed by an equal lump 

sum tax of $10 on each member of the community. Disregard-

ing free rider problems, it is clear in this case that 

it would be hard for any individual to misperceive the 

opportunities he forgoes by such a purchase. However, 

the fire engine may not be desired for itself but for 

the consumption units it will create. If an individual's 

consumption unit is defined as a given reduction in 

the probability of having his house burned into ashes 

and individual preferences are specified over the variety 

of consumption units which can be produced by a specific 

commodity (here it is assumed that the fire engine 

produces only one type of consumption unit, fire protection), 

there may still be misperceptions of marginal costs since 
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an individual may misjudge the consumption units which 

will be produced by the fire engine. For example, the 

representative taxpayer may overestimate the reduction 

in the probability of his house being destroyed by a 

fire and consequently underestimate his marginal cost 

as defined over consumption units. Similarly, individuals 

may approve a build up in national defense expenditures 

because they overestimate the "productivity" of national 

defense in reducing their probability of being involved 

and injured in a war. Clearly, an underestimation of 

marginal costs could also be depicted as an overestimation 

of marginal benefits but for current purposes, it 

does not matter if the problem is analyzed in one way 

or another. 

To illustrate this "quantity" overestimation 

phenomenon, consider Figure 4.2. In this figure, the 

TC and G axes represent total tax costs and consumption 

units of the public good respectively. The individual's 

effective total cost schedule is depicted by the TC0 

curve while the perceived costs are represented along 

the TC~ curve. The TC~ curve is derived by assuming 

that the individual always overestimates the number 

of consumption units he receives by the same proportion. 

For example, if the individual is currently at the origin 

(point 0) and contemplates a public project which will 
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effectively give him G0 consumption units of G at a cost 

of TC0 (point A), he will expect G1 for the same total 

cost (point B) and thus underestimate his marginal cost. 

Once the production of the public good takes place, the 

individual can still think that he receives c1 rather 

than G0 because he cannot measure G correctly and, 

consequently, TC~ will be his perceived total cost curve. 

Quantity overestimation is here equivalent to an under-

estimation of both marginal and total costs as defined 

over the consumption units of the public good. 

The impact of the overestimation of consumption 

units expected and received (ex ante and ex post) is 

illustrated in Figure 4.3. For simplicity, it is assumed 

that the individual consistently overestimates the 

consumption units he receives by two. This means that 

a first effect is that the marginal costs will be 

underestimated by half and, as a consequence, the 

individual's demand curve will be shifted from D0 to 

D1 as in Figure 4.1. A second effect, however, is that 

the individual will now need only half the quantity he 

desires to reach a "perceptual equilibrium." This is 

illustrated in Figure 4.3 by the demand curve D2 which 

is equivalent to the marginal revenue curve derived from 

D1 . For example, when MC=MC 0 , the individual perceives 

that he faces MC 1=1/2 (MC0) because he overestimates by 
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two the consumption units he will receive (see Fig. 4.Z). 

Consequently, he will demand G1 units of G (point A in 

Fig. 4.3). However, he demands "perceived" units and, 

for him to think that he gets G1 units, only G1/Z units 

need be supplied. Consequently, when MC=MC 0 , the 

individual requires that c1;z units be effectively 

produced (point B in Fig. 4.3). Other points on 

Dz can be derived in a similar fashion by starting 

with different initial tax-prices. 

If we now compare Dz to D0 , we see that the 

permanent underestimation of marginal costs via an 

overestimation of consumption units will not necessarily 

promote an expansion of the public sector. If the 

taxpayer's tax-price is greater than MC, he will demand 

more consumption units while if it is smaller, he will 

demand less. Since it is assumed that individual 

consumption units are proportional to the amount of 

public goods produced (i.e., G = Z/b), this means that 

in the first case he will demand more public goods while 

in the second case, he will demand less. 

In the next subsection, it is shown how D1 and Dz 
can be derived from a simple utility maximization frame-

work and the conditions which will modify the effective 

demand for public goods are analyzed more rigorously. 
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4.3.3 The Underestimation of Mar inal Costs: Consumer 
Equi ibrium an Comparative Statics 

Figure 4.4 depicts a taxpayer's choice between 

a private good numeraire X and the consumption units Ge 

produced by a public good Z according to the perceived 

production function Ge= Z/be. The coefficient l/be 

represents the perceived average and marginal productivity 

of good Z in supplying the desired consumption unit or 

characteristic G. The consumer/taxpayer choice problem 

is: 

Subject to 

e Max U(X,G ) 

X + ZPe < Y z 

(1) 

(2) 

where P~ is the perceived individual average and marginal 

tax price of the public good and Y is income. Solving 

for (1) and (2), this problem can also be formulated as: 

Subject to 

where 

e Max U(X,G ) 

e r 

(3) 

(4) 
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is the perceived "implicit" price of Ge. Inequality 

(3) is equivalent to the budget line AB in Figure 4.4 

whenever the perceived price re is equal to the true 

price r. In this case, the consumption equilibrium is 

at point D on the price consumption curve PCC. If re = r 

because both be = b and P~ = P2 where l/b and P2 are the 

effective productivity coefficient and price of Z 

respectively, then Ge=G and the individual effectively 

consumes the bundle (X*, G*). 

Now assume that the individual underestimates the 

implicit price of G (i.e., re < r) either because he 

underestimates his tax-price for Z (i.e., P~ < P2) or 

because he overestimates the productivity of Z in supplying 

G (i.e., be< b). In Figure 4.4, this is illustrated by 

a shift in the budget constraint from AB to AC. The 

perceived budget constraint becomes AC and the consumer/ 

taxpayer will now desire bundle E rather than D. The 

bundle represented by point E, (X0 , G1), can be defined 

as the individual's perceptual equilibrium and it can 

exist only if one of two things occur. 

Clearly, AB remains the individual's effective 

constraint and, to perceive that he is at point E, the 

consumer/taxpayer must either underestimate by EH his 

total tax outlay and effectively receive c1 units of G 

or, overestimate by EF the number of consumption units 
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he receives and effectively disburse AX0 in total tax 
9 outlay. Otherwise, he will perceive that he ends up 

either at point F or at point H with a level of utility 

which is necessarily lower than at D. This loss of utility 

would eventually lead the individual to revise his 

perceived tax-price of G, e 
r ' and AC would be replaced 

by AB as the perceived budget constraint. Of course, the 

speed of adjustment would depend on the nature of the 

individual's learning process, but this problem need not 

be discussed here. 

What all this means is that the underestimation of 

marginal tax-costs can persist only if it is accompanied 

either by an underestimation of total tax-costs, as in 

the traditional fiscal illusion literature, or by an 

overestimation of the consumption units effectively 

received (or a combination of both). Otherwise, the 

individual's misperceptions would be only temporary 

and, since he would revise his expectations about marginal 

costs, there would be no permanent and significant 

underestimation of marginal costs. 

9rt is also clear that both, quantity overestimation 
and the underestimation of total outlay can occur simul-
taneously, letting the individual believe that he is at 
point E in figure 4.4 while, in fact, he is somewhere 
along the FH segment of AB. 
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Even in the case where misperceptions are only 

temporary, the question may be raised as to what will 

determine the final position of the taxpayer on his effective 

budget constraint AB. Given that he perceives correctly 

his total tax-outlay (ex post) and the number of consump-

tion units he receives (ex post) but nevertheless 

underestimates his marginal tax-price (ex ante), where 

will he end up, at point F or at point H? Apparently, 

the answer to this question depends entirely on the trade 

institution. If the consumer/taxpayer has to pay before 

"delivery" of the consumption units, he will disburse 

AX.0 units of the numeraire X expecting to receive OG1 units 

of G. When delivery occurs, however, he realizes that he 

obtained only OG 0 units and he finds himself at point F 

in Figure 4.4. If payment occurs after delivery (i.e., the 

tax is paid after the public good has been produced), the 

individual will require (ex ante) that OG1 be produced, 

expecting to pay only AX0 . When OG1 has been produced, 

the taxpayer faces a payment of AX1 and he realizes that 

his final position is H rather than E in Figure 4.4. 10 

lOif it is assumed that the seller of G, government, 
is a revenue-maximizing Leviathan, it is clear that it has 
an incentive to prefer the "payment after delivery" trade 
arrangement. If Leviathan knows that taxpayers underestimate 
their marginal tax-prices, it will obtain AX1 with the 
payment after delivery sche-e. If payment occurs before 
delivery, Leviathan gets AXo only. There are in reality 
numerous public projects which obtain approval before 
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Therefor~ it may be concluded that when the individual 

underestimates the price of a good, he will demand more of 

that good when he has to pay after delivery than if he 

has to pay before delivery. Furthermore, if it is assumed 

that individuals have short memories and that they do not 

learn from their past mistakes, they could keep on under-

estimating their marginal costs or prices even if each time 

they do, they end up at less satisfactory positions such 

as F or H in Figure 4.4. The seller of the good could, 

therefore, consistently benefit from a payment after 

delivery scheme which would insure that, for any effective 

price r, the consumer would demand more of the good than 

if he had accurate perceptions (G1 is greater than G* for 

any r in Figure 4.4). In this case, the demand curve faced 

by the seller would be equivalent to D1 in Figure 4.3. 

Conversely, if individuals have short memories and 

payments occur before delivery, they will always end up 

at points like F on their effective budget constraint AB. 

In this case, the effective demand curve faced by the 

seller is equivalent to n2 in Figure 4.3 and it is not 

clear if the seller will benefit from a recurrent under-

estimation of prices by the consumers (it will depend on 

payment is made and taxpayers often realize to their 
displeasure that the costs of those projects are in 
fact greater than what they expected. 
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the elasticity of demand at the effective marginal cost 

of the good). 

Now, returning to permanent misperceptions, the 

effective demand curves D1 and Dz of Figure 4.3 are easily 

derived by varying the true price of G, r, and assuming 

that the individual always underestimates r by the same 

proportion (i.e., re/r = k < 1 for any r). 

Dz is obtained by the assumption that the individual 

always maintains his perceptual equilibrium by an 

overestimation of the quantity of G received. This means 

that for any tax-price r, the effective equilibrium 

corresponds to a point like F in Figure 4.4. For some 

* real tax-prices r, F will imply that G0 > G while for 

other tax-prices it will lead to G0 < G* (as in Figure 4.4). 

The exact relationship between the effective amount of G 

desired when prices are perceived correctly (i.e., G*) 

and the effective amount desired when prices are under-

estimated via an overestimation of the consumption units 

received and to be received (i.e., G0) is easily derived 

from a simple exercise in comparative statics. First, 

solving the consumer/taxpayer choice problem, we can 

derive a demand for perceived units of G, Ge, which is 

a function of both the perceived relative price of G, re 

and the individual's income Y. The total price elasticity 

of demand for perceived units can be written as: 
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N = - dGe/dre(re/Ge) 

where Ge e = f(r , Y). Equation (5) can also be written 

as: 

where Ae and Ae the of growth of Ge and e G r are rates r , 

respectively (i.e., Ge=dGe/Ge Ae e e and r =dr /r ). 

From equation (1) it is also known that the 

Eerceived units of G are given by Ge=Z/be. It is also 

true, however, that the effective units are given by 

G=Z/b where l/b is the effective marginal productivity 

of Z. Therefore, substituting one equation into the 

other, 

and since b is fixed, 
A Ae 
G = G 

Since it is assumed that the price of Z is fixed and 
e accurately perceived in this case, the equality r 

can be written in terms of rates of growth as: 
Ae Ae 
r = b 

Finally, substituting for (9) into (6), 

Ge = -beN 

and, substituting for (10) into (8) 

(5) 

(6) 

(8) 

(9) 

(10) 

G = be(l-N) (11) 
From equation (11) it is seen that an overestimation of 

productivity (i.e., be < 0) will decrease the quantity 



95 

of G (and thus of Z) which is effectively demanded as long 

as N<l. For N~l, the quantity of G effectively demanded 

will either increase or remain unchanged. In Figure 4.3, 

this is illustrated by the fact that for any tax-price 

inferior to MC, D2 gives a quantity effectively demanded 

which is smaller than the one derived from D0 . For tax 

prices superior to MC, the reverse conclusion holds and, 

when MC=MC, there is no change in the quantity effectively 

demanded. It can easily be checked that at MC, a reduction 

of price by half yields a twofold increase in the quantity 

demanded along D0 . That is, the arc-elasticity N is 

equal to 1 at MC. 

The demand curve D1 is derived in a similar fashion 

than o2 except that now we assume that any perceptual 

equilibrium is maintained by an underestimation of total 

tax outlay. Consequently, for any real tax-price r, 

the quantity of G effectively demanded will necessarily 

increase when r is underestimated (assuming that G is 

a normal good). In Figure 4.4 for example, the under-

estimation of total tax expenditures by EH permits the 

existence of a perceptual equilibrium E with c1 units 

being effectively demanded. Clearly, c1 is greater than 

G* and this will be true whatever the real price r. The 

exact growth in G, the quantity effectively demanded, is 

given by: 
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Ae 

G = -r N > 0 (12) 

where N is the point or arc-elasticity of demand along D0 . 

Clearly, for a given ;e, G will increase with the 

elasticity of demand as depicted by the increasing gap 

between D1 and D0 in Figure 4.3. 

Note finally that the simple framework presented 

here emphasizes that misperceptions about marginal tax-

costs or tax-prices can exist for any length of time only 

if misperceptions about existing total costs or consumption 

units actually received are also present. Otherwise, 

perceptions would be revised and there would be no 

point in saying that taxpayers consistently underestimate 

their marginal tax-costs. Furthermore, it has already 

been shown that the underestimation of total tax costs 

was not a sufficient condition for the understimation of 

marginal tax-costs (see Chapter 3). Now, it is demonstrated 

that such an underestimation is a necessary condition 

for the underestimation of marginal costs to persist 

and unambiguously lead to an expansion of the public sector. 

If the underestimation of marginal costs is sustained by an 

overestimation of the consumption units received as 

depicted by D2 in Figure 4.3, there may be a decrease in 

the public sector. Only if D1 prevails, that is if total 

tax costs are underestimated simultaneously with marginal 

tax-costs, will the underestimation of marginal tax-costs 
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unambiguously lead to an expansion of the public sector. 

It may, therefore, be concluded that the underestimation 

of total tax costs as promulgated by the traditional fiscal 

illusion literature is a necessary but not sufficient 

condition for an unambiguous expansion of the public sector. 

4.4 The Permanent Underestimation of Marginal Benefits 

As in the case of marginal costs, it appears that 

there are two ways by which the consumer/taxpayer can 

underestimate his marginal benefits from a particular 

public good Z. First, he can underestimate the benefits 

he will derive from an additional consumption unit G 

produced by Z. Second, he may simply underestimate the 

number of consumption units G that one unit of Z will 

supply. 

4.4.1 Misperception of Benefits Per Consumption Unit 

As discussed previously the benefits of a public 

good are essentially subjective by nature. Accordingly, 

the underestimation of the benefits to be expected from an 

additional consumption unit G can be understood as an 

underestimation of the utility to be derived from that 

additional unit. This means that the individual under-

estimates his marginal utility with respect to an additional 

unit of G; he is "wrong" about his preferences. 
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In one sense, individual preferences cannot be 

"wrong" or misperceived. Clearly, one can argue that 

individuals may underestimate the number of consumption 

units G they will derive from an additional dollar of 

expenditure on public good Z and thus underestimate their 

future welfare. However, if the number of consumption 

units to be produced is perceived correctly, the 

individual has perfect information about the characteristics 

of the public good and cannot logically fool himself into 

believing that he has other preferences than his true 

preferences. If I prefer A to B, I do not prefer B to 

A and I cannot be "wrong" in preferring A to B. 

Consequently, there seems to be no sense in saying 

that individuals can underestimate their benefit value per 

consumption unit of a public good when this value is defined 

in utility terms. The cost value of a consumption unit 

(r) can be misperceived because it is, to a large extent 

an objective piece of data, an amount of dollars to be 

paid per consumption unit. The benefit value of that same 

consumption unit, however, cannot be misperceived because 

it is purely subjective and an individual cannot be wrong 

about his own preferences. Accordingly, it follows that 

the only way by which marginal benefits can be under-

estimated is by an underestimation of the productivity 

of public good Z in supply the consumption units G. 
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4.4.2 Erroneous Expectations About Consumption Units 

There is one type of benefit underestimation which 

can be introduced to claim that the public sector is 

underdeveloped. The argument is based on the idea that 

some "public goods" generate positive externalities 

which are not taken into account by voters. Individual 

voters will accordingly underestimate their expected 

benefits from a particular public project because they 

do not perceive all the positive externalities which 

will emerge from that project. For example, one could 

argue that when they are voting to extend the involvement 

of the public sector in the production and/or subsidization 

of education, individual voters may underestimate the 

benefits they will derive from such an extension in 

public activities because they fail to perceive the 

reduction in the crime rate or the increase in national 

productivity which is "thought" to be associated with a 

more educated population. Accordingly, it is often 

believed that this kind of misperception about the 

productivity of public goods in supplying desired 

consumption units may unambiguously lead to a lower level 

of public expenditures than would be desired if 

individuals had perfect information. 

But is it true that if people consistently under-

estimate the "quality" characteristics of public goods they 
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will effectively demand less of those goods? The answer 

to this question is clearly, no. As emphasized previously 

the only way by which the underestimation of quality 

characteristics or the consumption units to be derived 

from a public good can exist and persist in a significant 

way is that, once the good is produced, individuals still 

misperceive the consumption units they get by the same 

proportion. Otherwise, expectations about the productivity 

of the public good would be automatically revised and 

the underestimation of marginal benefits would disappear. 

To solve this problem, it must be assumed that 

individuals underestimate both the consumption units they 

expect to receive from the production of an additional 

unit of public good and the consumption units they 

actually obtain from that public good. By underestimating 

the avera~ and marginal productivity of public good Z 

in supplying a desired consumption unit G, individuals 

can systematically underestimate their marginal benefits 

(ex ante) because they underestimate their total benefits 

(ex post) by the same proportion. Following previous 
Ae 

notations, this means that b > 0 in equation (11) and 

that the effective demand for G becomes n3 in Figure 4.5. 

Both n3 and equation (11) indicate that whenever 

the price elasticity of demand on n0 (arc-elasticity 

corresponding to a twofold increase in price in Figure 4.5) 
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is smaller than 1, the quantity of G effectively demanded 

will increase. Figure 4.5, for example, illustrates 

the impact of an underestimation by half of the 

productivity of Z (i.e., be= 100%). This means that 

the individual overestimates the real price of G by 

twice its value (i.e., re= 2r). However, the individual 

must also underestimate by half the amount of G he 

effectively receives otherwise be would be revised. 

Consequently, when r=r0 , the individual perceives r 1 = 2r0 

and effectively demands G0 = 2G1 since only if G = 2G0 

will the individual perceive that he receives G1 . The 

individual's perceptual equilibrium is at point A while 

in fact, he is at point B. This increase in the 

quantity effectively demanded results from the fact that 

at point C on D0 , the arc elasticity of a twofold increase 

in price is less than 1. Clearly in this case, the 

underestimation of marginal benefits has led to an increase 

in the amount of public good effectively demanded. 

In a more general perspective, the analysis leads 

to a very simple but counterintuitive theorem: 

Whenever the marginal benefits of a good (public or 

private) are presumed to be systematically under-

estimated, there will always be a set of prices 

for which this underestimation will imply a larger 

quantity being demanded than if perceptions were 
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accurate. 

The proof of this theorem is incorporated in 

equation (11) which tells us that so long as a demand curve 

is inelastic over some range the underestimation of 
Ae 

consumption units (i.e., b > 0) will imply an increase 

in the quantity effectively demanded. 11 

Given these results, the implications of the 

underestimation of marginal costs and benefits for the 

size of the public sector may be analyzed. 

4.5 The Median Voter Model and the Simultaneous Misper-
ception of the Marginal Costs and Benefits of Public 
Goods 

There are essentially two ways to model the simul-

taneous misperception of marginal costs and benefits in 

the median voter model. First, one can assume that 

a representative median voter suffers from both cost 

and benefit illusion and derive what this implies for 

the size of the public sector. Secondly, it can be 

11Note that this theorem applies only with respect to 
the underestimation of marginal benefits. It does not apply 
in a reverse way to the underestimation of marginal costs 
because the latter does not depend solely on the mispercep-
tion of consumption units. Clearly, it cannot be said that 
there is always a set of prices for which the underestimation 
of price leads to a decrease in the quantity effectively 
demanded. If price underestimation is described by D1 in 
Figure 4.3, it will always promote an increase in the 
quantity of G effectively demanded and accordingly, the 
theorem would not hold. 
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assumed that preferences are single peaked, and the 

misperceptions are somehow distributed among the popu-

lation with some people underestimating their marginal 

costs, some people underestimating their marginal 

benefits and finally, some people having accurate 

perceptions of both, their marginal costs and benefits. 

In this subsection, the implications of our previous 

analysis for those two types of median voter models are 

presented. For simplicity, the analysis covers only 

a few plausible combinations of misperceptions. Other 

results can also be obtained by varying the assumptions. 

4.5.1 The Median Voter Underestimates Both Marginal 
Costs and Benefits 

Following the previous analysis, there is only one 

way by which a single individual, a representative median 

voter, can underestimate his marginal benefits from 

public expenditures. This is by underestimating the 

productivity of public goods in supplying the consump-

tion units or quality characteristics that he desires. 

As a logical consequence, there is also only one way by 

which he will be able to underestimate both his marginal 

costs and benefits. That is, he will underestimate his 

marginal benefits by underestimating the productivity 

of the public good (be > b in equation 4) and he will 

underestimate his marginal costs by underestimating the 
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opportunities he must forgo to obtain an additional unit 

of public good (P~ < P2 in equation 4). Apparently, 

these two effects may cancel out since re = beP~ and 

the perceived price of a consumption unit, re, may remain 

unchanged. However, as emphasized previously, the 

misperception of a change can exist and persist only 

if it is accompanied by a similar misperception of the 

total magnitude to which that change applies. Accordingly, 

be > b can be significant only if the individual also 

underestimates the quantity of G he effectively receives 

by the proportion b/be and, P~ < P2 can exist in a 

dynamic perspective only if the total tax outlay is 

underestimated by the proportion P~/P2 . Figure 4.6 

illustrates the outcome of these simultaneous misperceptions 

by assuming that b/be = P~!Pz (i.e., r=re) but with both 

marginal costs and benefits being underestimated). 

In Figure 4.6a, the individual's perceptual 

equilibrium is depicted as point A while his effective 

equilibrium is at point B. The idea is that the perceived 

equilibrium at point A can exist for any length of time 

only if it is accompanied by corresponding misperceptions 

about the quantity of G obtained (OG1/oG0 = be/b) and 

the effective total tax outlay (YX1/YX0 = P2 /P~). 

The net impact of these misperceptions is easily 

derived from equation (11) by noting that now, there is 
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no perceived price effect and consequently, the elasticity 

term disappears so that: 
A Ae 
G = b 

In Figure 4.6b, this effect is illustrated by the 

demand curve n4 under the assumption that be/b = 2. 

(13) 

The net result is that for any given price r, the quantity 

of G effectively demanded is doubled. The dashed lines 

D1 and n3 illustrate the independent effects of having 

P~ = (l/2)P2 and be= 2b respectively. It is clear then 

that the simultaneity of misperceptions here amplifies the 

expansionary effect of the underestimation of marginal 

costs (depicted by D1) over some range of prices. For 

prices lower than r*, the underestimation of both 

marginal costs and benefits leads to a quantity effectively 

demanded which exceeds that which would prevail if mar-

ginal costs only were underestimated. Consequently, it 

may be concluded that, rather than counteracting the 

expansionist effect of an underestimation of marginal 

costs, the underestimation of marginal benefits may well 

accentuate that effect. In other words, given the 

persistent underestimation of marginal tax-costs, the 

greater the underestimation of marginal benefits, the 

larger may be the size of the public sector. 12 

12conversely, it could also be shown that if the median 
voter underestimates his marginal tax costs and overestimates 
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4.5.2 The Median Voter Model and the Distribution of 
Misperceptions Among the Population 

Assume first that Z is a pure public good in the 

Samuelsonian sense and that accordingly, the production 

of one unit of Z creates consumption units of an equal 

amount for all members of a given community. Furthermore, 

assume a community of otherwise identical individuals 

who have single peaked preferences and identical average 

and marginal tax-shares but differ regarding their 

perceptions. Specifically, assume that one third of the 

population underestimate their consumption units by 

half, one third overestimate those units by half and 

finally, one third perceive them correctly. 

This situation is depicted in Figure 4.7 where it is 

shown that, under such circumstances, the level of G 

effectively demanded by the median voter is smaller or 

equal to the amount that would be required if everyone 

had accurate perceptions over the consumption units. Here, 

D0 illustrates the relation between tax-price and quantity 

demanded when perceptions are accurate, D2 is related to 

the overestimation of consumption units and D3 shows the 

effect of the underestimation of those same units. 

his marginal benefits, he will, over some range of prices, 
demand less public goods than if he had only underesti-
mated his marginal costs. 
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Assuming exogeneous tax institutions, the median voter 

result is illustrated by the heavily drawn line. Clearly, 

for tax prices above r 0 and below r 1 , the quantity 

effectively demanded is identical to that which would 

result if everyone had accurate perceptions. However, 

for tax-prices between ro and rl. the quantity effectively 

demanded by the median voter is smaller than in the case 

of accurate perceptions. 

The simple conclusion from this exercise is that 

even if misperceptions about marginal costs and benefits 

are symmetrically distributed among the population, it 

cannot be predicted that, on average, they will cancel 

each other or that the outcome will always be determined 

by those who possess accurate perceptions. In this 

particular case, and depending on the equal tax-price 

faced by all, the evenly distributed misperceptions are 

shown to contract or leave unchanged the size of the 

public sector. 

A completely opposite result is obtained when we 

assume that those who underestimate their marginal costs 

do so, not by overestimating the consumption units they 

receive, but by underestimating their total tax outlay. 

This is illustrated in Figure 4.8 where D1 represents 

the underestimation of marginal costs and n2 still 

illustrates the effect of an underestimation of marginal 
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benefits. Clearly, the median outcome here leads either 

to an increase or an absence of change in the level of 

public expenditures in comparison with the situation 

where all perceptions are accurate. 

Note finally that the situation depicted in Figure 

4.8 corresponds somehow to the traditional fiscal illusion 

argument since it assumes that misperceptions about 

marginal tax-costs are permitted by the misperception 

of total tax-costs. Consequently, it appears that in 

this case, even if marginal benefits are underestimated 

in the same proportion than marginal costs, the median 

voter model will predict an expansion of the public 

sector especially if the real tax prices are low (e.g., 

large population). 

4.6 Summary and Conclusions 

This chapter has demonstrated that the misperception 

of the total costs and benefits of public goods, as 

documented by the traditional fiscal illusion literature, 

was necessary to ensure permanent misperceptions of 

marginal costs and benefits. When misperceptions are 

analyzed in terms of marginal values, it seems that 

such misperceptions cannot exist permanently unless 

they are complemented by misperceptions about existing 

total values. If this fact is recognized, however, it 
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is no longer clear that the underestimation of marginal 

costs will promote an expansion of the public sector or 

that the underestimation of marginal benefits will 

contract the desired amount of public goods. 

As illustrated in this chapter, counterintuitive 

results can easily be obtained depending on the way in 

which the misperception processes is modelled. The 

most striking example, and perhaps the most plausible 

one, is the case where the representative voter consis-

tently underestimates both his marginal benefits and 

marginal costs by the same proportion. In this case, 

it was shown that the effective amount of public good 

desired is greater than in the case where the individual 

is assumed to have accurate perceptions and, over some 

range of tax-prices, it is even greater than when the 

individual underestimates his marginal costs only (Fig. 

4.6b). This last result should increase confidence in 

the traditional fiscal illusion argument since it shows 

that, even if marginal benefits of public goods are under-

estimated, the underestimation of marginal costs will 

still have a deterministic effect on public expenditures. 

In this particular example, the effect of an underestimation 

of marginal benefits is to amplify the expansionist 

impact of an underestimation of marginal tax-costs. 
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Aside from the specific results which can be obtained 

by varying the assumptions about the nature and magnitude 

of the misperceptions characterizing the demand for 

public goods and services, one general conclusion of 

the analysis is that the effect of cost misperceptions 

may be less ambiguous than equivalent misperceptions of 

benefits. This is essentially because perceived costs, 

contrary to perceived benefits, can be linked to an 

objective measure of value (tax expenditures) which 

itself can be misperceived. This means that, while both 

costs and benefits can be misperceived by an under-

estimation or overestimation of the productivity of a 

good in terms of desired consumption units, costs alone 

can be erroneously anticipated because of some 

misperceptions of the value to be sacrificed per 

consumption unit. Therefore, since misperceptions 

about the productivity of public goods have ambiguous 

effects on the demand for those goods (see n2 and n3 
in Fig. 4.3 and 4.5) while misperceptions of value 

per consumption units have a unilateral effect (see n1 

in Fig. 4.3), it must be concluded that costs mispercep-

tions are more likely to have a predictable influence 

on public expenditures. 

Finally, the analysis leads to two questions about 

the problem of misperceptions in the public sector. 
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First, emphasis on erroneous expectations about the 

future tax costs of public goods has led to the conclusion 

that some financing methods which were neglected in the 

fiscal illusion literature (income & property taxes) may 

generate misperceptions about future costs even if they 

do not generate misperceptions about realized tax costs. 

Therefore, it may be asked if empirical tests of 

fiscal illusion, which have so far used proxies for the 

misperception of total realized tax-costs, could be 

refined to include a variable such as the automaticity 

of fiscal revenues to take account of misperceptions 

about future tax payments. This will be done in Chapter 

6 which presents a brief account of previous tests of 

fiscal illusion and introduces additional evidence at 

the state level of government for the United States. 

A second question concerns the relevance of 

misperceptions of costs and benefits which are promulgated 

by the credence aspect of outputs. This chapter analyzed 

separately the cases where the productivity of public 

goods in supplying desired but unmeasurable consumption 

units is either overestimated or underestimated and 

showed that the effect of such misperceptions was far 

from obvious. However, it was not specifically argued 

that one type of misperception was more relevant than 

the other; the analysis offered no theory of such 
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"productivity" misperceptions. Contrary to misperceptions 

of nominal tax-costs where the direction of misperceptions 

can intuitively be linked to the individual costs of 

information about tax incidence under different financing 

institutions (see Chapter 3), there is not particular 

reason to believe that individual taxpayers, by themselves 

are more likely to underestimate or overestimate the 

productivity of public goods in supplying them with 

unmeasurable consumption commodities. 

If it is assumed, as in Chapter 2, that individual 

consumer/taxpayers have no conscious incentive to fool 

themselves, the suppliers' incentive to fool consumers 

must be introduced to explain the potential direction 

of misperceptions. Take the case of car repair services 

discussed in Chapter 2. In that example, there was no 

presumption, a priori, that the buyer would overestimate 

or underestimate the level of services (in $) required 

to repair his car. However, it was argued that the 

supplier of those services might have an incentive to 

fool the consumer and let him overestimate the required 

services if, by doing so, the supplier maximized his 

discounted profits. But what about the credence aspect 

of public goods and services? 

Clearly, if a pure median voter model is assumed, 

the supplier is also the consumer and, since there is no 
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conscious deceptive behavior on the part of the supplier, 

it cannot be argued that desired consumption units are 

more likely to be overestimated than underestimated. 

However, one may ask what would be the outcome if 

government were modelled differently. If it could be 

shown, for example, that some monopolistic type of 

government would always benefit from promulgating a 

permanent overestimation of its productivity in supplying 

intangible consumption units, it could indeed be argued 

that consumers would overestimate those units because 

they are somehow deceived by government. The direction 

of misperceptions is here dictated by the interest of 

the producer and, without further information, it may 

be concluded that consumer misperceptions will go in 

the direction that suits the supplier. 

The next chapter investigates the circumstances 

under which a particular supplier will benefit from buyers' 

misperceptions about the intangible characteristics of 

his output. Varying assumptions are made about the 

suppliers objective and surprising results are obtained 

as to the incentive of producers to deceive their 

consumers. 



CHAPTER 5 

PERMANENT MISPERCEPTIONS AND THE INCENTIVES 
FOR DECEPTIVE BEHAVIOR 

5.1 Introduction 

In this chapte~ a median voter model of collec-

tive choice is assumed where tax-institutions are 

presumed to be fixed exogeneously by bureaucratic experts 

or by the constitution. However, a wedge is placed 

between the identity of the median-voter and that of 

the supplier of public goods and services. It will be 

recalled that Chapter 4 analyzed the impact of different 

types of misperceptions on the level of public expendi-

tures by assuming, in a purist sense, that the median 

voter was both the demander and supplier of public goods. 

In that context, the direction of permanent misperceptions 

about marginal opportunity costs could be explained, for 

example, by the costs of information under different tax 

institutions and the negligible magnitude of the addition-

al tax-costs that would be supported by the individual 

voter under new public projects. However, the direction 

of permanent misperceptions of marginal benefits could 

118 
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not be explained since it could not be assumed that the 

median-voter would consciously and consistantly fool 

himself in one direction rather than another. 

By separating the respective identities of the 

median-voter and the supplier of public goods, it still 

may be presumed that the median-voter will choose the 

amount of public goods that will be produced but it may 

also be recognized that the direction of misperceptions 

will be influenced by the interests of the supplier who 

will try to manipulate the voter's perceptions so as to 

satisfy his own objectives. For example, in the median 

voter model, it cannot be said whether or not the median 

voter will permanently underestimate or overestimate the 

productivity of public goods in supplying desired but 

intangible consumption units. However, if the median-

voter is differentiated from the supplier of public 

goods, it could be concluded that the median voter will 

overestimate or underestimate that productivity if the 

supplier registers a net gain by promoting one type of 

misperception rather than the other. The problem of 

identifying voters' misperceptions thus becomes equiva-

lent to the identification of the suppliers' interests 

and how those interests are served by different types 

of permanent misperceptions on the part of the demander 

of public goods and services. 
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There are different types of assumptions that could 

be used to describe the behavior of governments. The 

analysis in this chapter is limited to three basic 

assumptions which are already part of the public finance 

tradition. The first assumption is that government 

attempts to maximize the consumer surplus derived by 

the representative voter-taxpayer who consumes public 

goods and services. This assumption can be linked to 

the traditional benevolent despot model of government 

which is found in the public finance literature and, to 

some extent, it can also be associated to the median 

voter model where two political parties continuously 

try to satisfy the preferences of some hypothetical 
d . 1 me ian-voter. A second assumption is related to the 

works of William Niskanen who presumed that whatever the 

objectives pursued by bureaucrats, those objectives would 

inevitably translate themselves in requests for larger 

budgets. 2 In other words, one could assume that 

1clearly, the maximization of the consumer-taxpayer 
surplus derived from the consumption of public goods is 
the logical extension of the Edgeworth-Pigou idea of 
minimizing the burden or sacrifice imposed by taxation. 
Similarly, in the median-voter model, political parties 
converge so as to maximize the consumer surplus regis-
tered by the median voter. 

2w. A. Niskanen, Bureaucracy and Representative 
Government, (Chicago: Aldine, 1974). 
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democratic governments are driven toward the maximization 

of fiscal revenues. Finally, a more recent analytical 

assumption was advanced by James M. Buchanan and 

Geoffrey Brennan, who suggested that, even in modern 

democracies, political constraints may be relatively 

unbinding and that governments may behave monopolisti-

cally, as if they were maximizing fiscal surpluses 

(e.g., fiscal revenues minus expenditures on public 

goods). 3 

The question to be asked is the following (assuming 

that the median-voter still "chooses" the level of public 

goods and services that he will consume and that will 

therefore be produced for the conununity): what are the 

types of permanent misperceptions about tax-prices and 

the benefits of public goods that government would like 

to "impose" on the median voter so as to satisfy its own 

objectives? 

To answer this question, it is useful to make the 

following assumptions. First, to simplify the aggrega-

tion of individual demands for a whole conununity, it 

will be assumed that all individuals are identical so 

that total fiscal revenues are a given multiple of the 

taxes paid by a single voter-taxpayer. Secondly, a 

3J. M. Buchanan and G. Brennan, The Power to Tax, 
(New York: Cambridge University Press, 1980). 
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linear relationship of the type Ge = he(A)Z between 

the perceived consumption units Ge and the amount of 

public good Z will be presumed. Here, A represents 

the advertising or propaganda induced by government 

about the productivity of Z in supplying the desired 

consumption units G. Generally, it will be assumed 

that dhe/dA > 0 but, it will also be shown that in 

some occasions, government may benefit by letting voters 

underestimate the productivity of Z. Finally, a perfect 

memory model of man is assumed which permits attention 

to be concentrated only on those types of misperceptions 

which can be permanent. 4 In other words, the analysis 

neglects the problem of temporary misperceptions and 

the possible backlash on government's goals which would 

4It is clear that in politics this may seem to be 
an extreme assumption because of the time span between 
elections and the ability of man to forget. The 
recurrence of wage and price controls in the U.S. during 
the past decade apparently confirms this observation. 
Note, however, that individual voters may never have 
associated this policy with any loss on their part. 
In this case, the short memory model of man is equiva-
lent to or cannot be disassociated from the perfect 
memory model with permanent misperceptions about the 
credence characteristics of public policies. Individuals 
can consistently overestimate the benefits of wage and 
price controls if, once they are lifted, they do not 
realize that their only achievement was to retard the 
automatic adjustments of the economy. 
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result if the median-voter somehow realized his true costs 

and benefits of public goods and services once they have 

been "purchased. 115 

The chapter is divided in three parts. In the first 

part, the analysis of Chapter 4 is extended to show how 

permanent misperceptions of costs and benefits will modify 

the demand for Z, the good or service effectively supplied 

by government. The second part shows that whatever its 

objectives (fiscal receipts, fiscal surplus, or consumer 

surplus), the state will always gain by letting taxpayers 

d . tl h . . (. eZ un erestimate permanen y t eir tax-prices i.e., p < 

z p ). Finally, the last part illustrates the circumstances 

under which government can best satisfy its objectives by 

letting taxpayers consistently underestimate or overesti-

mate the consumption units they get from state activities. 

5.2 Permanent Misperceptions and the Demand for Public 
Goods 

Chapter 4 presented the analysis of permanent 

misperceptions in terms of the demand for G, the desired 

5This means that in political competition, as in 
competitive markets, deception will occur only with 
respect to those credence characteristics of public 
policies which cannot be readily identified by voter-
taxpayers. If the median voter somehow realizes that he 
pays higher taxes or receives lower benefits than expected 
initially, he would then revise his estimates of marginal 
costs and benefits and misperceptions would have had but 
a temporary influence on public expenditures. 
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consumption units. However, if the incentives for 

deceptive behavior are to be examined, the analysis must 

be formulated in terms of the demand for Z, the good 

actually produced. Therefore, let 

be the relationship between G and Z which is perceived by 

the consumer-taxpayer and which is a function of A, the 

amount of advertising or propaganda implemented by the 

supplier of Z. The true relationship between G and Z 

is given by 

G hZ (2) 

where h is the effective average and marginal productivity 

of Z in supplying G. For misperceptions to be permanent, 

therefore, it must be true that 

(3) 

That is, the consumer must misperceive both the quantity 

of G effectively received (average) and to be received 

(marginal) by the same proportion for his perceptual bias 

to be maintained. Similarly, and assuming that the tax-

price of Z is perceived correctly (i.e., PeZ = P2), the 

relationship between the perceived and real implicit 

price of G is·given by 
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re= P2/he(A) = (h/he(A))(P2 /h) 

(4) 

Now, if it is assumed that, in the absence of 
G misperceptions, the effective demand for G,D0 is given 

by 

Gd = a - er 
' 

(5) 

it directly follows from equation (2) and (4) that the 
z corresponding derived demand for Z, D0 , is given by 

Among 

noted 

ties 

Nz = 
under 

zd = (a/h) - (c/h)r = (a/h) - (c/h2 )P2 _ (6) 

other relationships G Z between D0 and D0 , it must be 

that, for any given z price P , the price elastici-

of demand are the same on both DG z (i.e., 0 and D0 

NG) and that the area under Dg is equal to the area 
z 6 n0 . Figure 5.1 illustrates the derivation 

Z G of D0 from D0 under the assumption that h = 1. 

If it is now assumed that advertising (A) can 

create permanent misperceptions as to the productivity 

of Z in supplying the desired consumption units G, it 

6Note th3t since zd = Gd/~ and r = P2/h, then N = 
(dZd/dP~)(PZ;z) = (dGd/dr)(r/G) =NG, the price ela~ti
cities of demand are the same. Furth~rmore, from equa-
tions (5) and (6), the areas under the demand curves are 
the same since 
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becomes easy to derive how such advertisement will 

modify the demand for Z. For example, let A be greater 
e Ae than zero and consequently, (h (A)/h) > 1 (i.e. h = 

(dGe/dA)/Ge > 0) so that the individual overestimates 

the productivity of Z. Therefore, 

with 

where 

e a - er 

from which can be derived the new effective demand 
G for G, n2 , which corresponds to: 

(7) 

(8) 

(9) 

(10) 

The derivation of D~ is illustrated in Figure 5.2 with 

the assumption that he(A)/h = 2 (i.e., a permanent 

twofold overestimation of h). Note that for a given 

P2 such as P~, the individual underestimates r by half 

(r~ = (~)r0 ) and therefore demand an amount G1 of G. 

2 a /2c 
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G This first effect is illustrated by the D1 demand curve. 

The individual thinks that he is at point A while in 

fact he is at point C in Figure 5.2. However, since 

misperceptions are presumed permanent, the individual 

must also overestimate by two the amount of G he 

effectively receives. Consequently, when he thinks 

that he gets G1 , he must effectively receive G0 = (~)G1 . 

In other words, the individual can maintain his perceived 

equilibrium at point A, only if he effectively ends up 

at point B on D~. For any given price r, the quantity 

effectively demanded on D~ is exactly half the quantity 

demanded on Dr. Once D~ is obtained, D~ immediately 

follows from the relation Z = G/h in Figure 5.2. The 

equation corresponding to D~ is also easily derived 

from equation (10) and the fact that Z = G/h: 

(11) 

As before, for any . . Pz given tax-price the price 

1 . . . DG e asticities on 2 
z and D2 are the same and the areas 

under the demand curves are also identical. More 

interestingly, the areas under D~ and D~ are also 

identical. This last result is obtained mathematically 

by noting that the area under D~ is given by 
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(12) 

0 

which is equal to the area under D~ (see footnote 6). In 

other words, D~ and D~ are translations of Dg and D~ 

respectively and the areas under these curves remain 

the same. 

The equality between these areas can also be 

derived geometrically by noting that since re = r/2, 

the area under Dr is twice the area under Dg and, since 

G = Ge/2, the area under D~ is equal to half the area 
G Therefore, the area under DG is equal to the under n1 . 2 

G area under D0 . Finally, the equality between the area 
z z under D2 and D0 is easily obtained by noting that since 

P2 = hr and Z = G/h, to any single point (r0 , G0) on 

ng or D~. there corresponds a point (P~. z0 ) on D~ or 

D~ which yields the same total revenue. That is, r 0G0 = 
(P~/h)(hZ0 ) = P~z0 . Since this is true for all points 

G G Z Z G on n0 and n2 , it fol lows that the areas under D0 , D2 , n0 and 

D~ are all identical. Note finally that a similar 

analysis to that presented here could be done for a 

permanent underestimation of the consumption units 

received from good Z (i.e., he(A) < h) 
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In Fig. 5.3 we show how the demand curve for good Z, n0, 
is affected by different types of permanent mispercep-

tions. Di illustrates the effect of a permanent 
z underestimation of tax-prices by half, Dz represents a 

twofold overestimation of the productivity of Z in 

supplying G while D~ shows the effect of an underestima-

tion by half of the productivity of Z. The areas under 
z z z z D0 , Dz and D3 are all the same while the area under D1 

is twice the area under the other demand curves. Given 

those results, it is now possible to study how government 

objectives will be affected by different types of 

misperceptions. 

5.3 Misperceptions of Tax-Prices and the Objectives of 
Government 

In this simple case, it can easily be shown that 

whatever the objectives of government, whether these are 

the maximization of fiscal receipts, fiscal surplus or 

consumer-taxpayer surplus, the attainment of those 

objectives will be furthered if somehow government 

can promote a permanent underestimation of tax prices 

by consumer-taxpayers. 

Consider first the case of monopoly government 

where the state desires to maximize its fiscal surplus 

or its fiscal receipts. As was discussed previously, 

h d . . f . (Pez Pz) t e permanent un erestimation o tax-prices < 
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shifts individual demands from D~ to Di in Figure 5.3. 

Assuming identical individuals, this is equivalent to a 

shift in the aggregate demand curve for public goods 

from D~ to nf in Figure 5.4. 7 Clearly, whatever the 

true marginal physical cost of Z, government would get 

higher fiscal receipts and fiscal surpluses if ni pre-

vailed since whatever the tax-price charged, more units 

of Z will effectively be demanded if that price is 

underestimated. For example, if Z is a pure public 

good and its marginal cost is zero, fiscal receipts 

and fiscal surplus are maximized when the same monopoly 

tax-price is charged to all individuals. 8 In a community 

of n identical individuals and in the absence of 

misperceptions, this means that government would charge 

a tax-price of P~/n for each taxpayer. In this case, 

fiscal receipts and the fiscal surplus are both equal 

7In the case of pure public goods, the aggregate 
demand curve would represent the vertical summation of 
individual demand curves while if Z was sold by govern-
ment on a per unit basis, the aggregate demand curve 
would be the horizontal summation of individual demand 
curves. 

SF . l' . h or simp icity, we assume t at government cannot 
use "tax" discrimination over units of Z or among indi-
viduals. Clearly, this only modifies the level of fiscal 
surplus or fiscal receipts and does not change the 
conclusion that tax-price underestimation will always 
increase surpluses and fiscal revenues. 
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z to P0z0 . If the state can stimulate a permanent under-

estimation of tax-prices so that ni will represent the 

new effective aggregate demand curve, the new individual 
z tax-price will be P1/n and both fiscal receipts and 

fiscal surplus will be increased by the same amount, 
z becoming equal to P1z0 . Clearly, fiscal revenues and 

fiscal surplus are unambiguously increased by a permanent 

underestimation of tax prices. 

Finally, it is also clear that the consumer-taxpayer 

surplus will also be increased by a permanent under-

estimation of the tax-price of Z. Going back to 

Figure 5.2 for example, the underestimation of P2 by 

half let the individual believe that he was at point A 

on his demand curve for G (in fact he was at point C) and, 

in the absence of misperceptions, he would perceive his 

situation to be at point B. Therefore, the 

underestimation of P2 led to an increase in the surplus 

which is subjectively felt by the taxpayer from Dr0B to 
e 9 Dr0A. 

9This result suggests that if there was such a 
thing as a subconscious utility function which somehow 
oriented individual perceptions so as to maximize the 
net discounted utility which would be consciousli felt 
by individuals, then it could be argued that individuals 
themselves would have a "subconscious interest" in 
underestimating tax-prices if they could do so in a 
permanent fashion. In other words, in the absence of 
objective data about tax-prices, individuals would 
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It can now be concluded that whether government is 

a "profit" or revenue-minded despot or a benevolent 

dictator which desires to increase the utility derived 

from public good consumption by its subjects, it will 

always gain in the attainment of those diverse objectives 

if it can induce a permanent underestimation of tax-

prices. Note finally that if competition among 

governments and the absence of mobility costs and 

locational rents, is assumed, competition may not only 

induce each government to set individual tax-prices 

which somehow reflect the true per capita marginal 

cost of public goods, but also induce them to choose 

tax institutions which minimize perceived tax-prices. 

In other words, competition over effective tax-prices 

will logically be extended to competition over perceived 

tax-prices and the competitive equilibrium may well be 

characterized by an underestimation of tax-prices in 

all jurisdictions. 

5.4 Deceptive Behavior and Misperceptions of the Credence 
Characteristics of Public Goods 

This section demonstrates how permanent mispercep-

tions about the consumption units or credence 

imagine those tax-prices which, in the long run, make them 
better off. Since an underestimation of tax-prices 
increases the level of utility which is consciously felt 
by the taxpayer, and since he may never be "deluded" 
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characteristics supplied by public goods and services 

can modify the objectives pursued by government and 

therefore create an incentive for deceptive advertising 

or propaganda by the state. 1° For simplicity, the 

cases of monopoly with zero and positive marginal costs 

will be distinguished from the case where tax-prices are 

fixed by competition among governments or by constitu-

tional constraints. 

5.4.1 Monopoly With Zero Marginal Costs 

When the marginal cost of public good Z is equal to 

zero for all units, there is no incentive for the monopo-

list supplier to deceive the median voter about the 

credence characteristics supplied by that good. 

Furthermore, the monopolist's objectives (fiscal profits, 

fiscal receipts or consumer surplus) will not be affected 

by any third party attempt to let the median voter 

about his perceptions, it seems that it would be rational 
(in a "subconscious" sense) for him to underestimate his 
tax prices. 

lOThe analysis presented here is also valid for 
private firms which claim some intangible or 
non-measurable characteristics for their products (i.e., 
you are more virile if you smoke Marlboro, you are a 
member of the Pepsi generation if you drink Pepsi, etc.) 
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underestimate permanently the intangible characteristics 

of the monopolist's output. These conclusions are 

readily derived from Figure 5.5 where, as before, D~ 

represents the aggregate demand for Z when perceptions 

are accurate while D~ and D~ illustrate the respective 

effects of a twofold overestimation and of an underesti-

mation by half of the productivity of Z in supplying G, 

the desired consumption unit. 

5.2, the areas under D~, D~ and 

and, therefore, maximum profits 

As we proved in section 

D~ are all identical 

(fiscal surplus) and 

maximum sales (fiscal receipts) are the same in each 

* * * * * * 11 case (i.e., P0z0 = P2z2 = P3z3 . Consequently, the 

monopolist has no incentive to spend any amount so as 

to let consumer-taxpayers overestimate the credence 

characteristics of Z and, even if a third party succeeded 

in letting individuals underestimate those credence 
12 aspects of Z, monopoly profits would remain unchanged. 

11 rn the pure public good case, the aggregate demand 
curve is the vertical surr11nation of individual demand curves 
while in the private good case, it represents the horizon-
tal sununation of individual demand schedules. Therefore, 
the monopoly price is the sununation of the individual 
"monopoly" tax-prices in the public good case but it is 
the individual price in the case of private goods. 

12 A more formal proof of this result is presented 
in Appendix B. 



139 

Clearly, the monopolist may advertise so as to 

inform more consumers about the existence of his product 

and therefore displace his demand curve to the right. 

However, deception about credence characteristics is not 

a profitable strategy since it will not modify maximum 

profits. 13 In other words, the owner of Cournot•s 

natural spring will not have any incentive to fool 

his constllllers about the "intangible qualities" of the 

spring's water since, given his zero marginal costs of 

production, he will not modify his profits by letting 

consumers overestimate the qualities of his output 

in a permanent fashion. 

This leads to the third objective which can be 

assigned to government, namely, the maximization of 

consumer surplus. Consider now Figure 5.5 as if it 

represented individual demand curves. In the absence 

of misperceptions, government could maximize consumer 

surplus by letting P2 = 0 and supplying Z = Z~, the 

quantity chosen by the citizens. However, given P2 = 0 

and the linearity assumption about individual demand 

13This result is specifically derived from the pro-
portional relationship between the perceived quality 
characteristics and the public good (e.g., Ge= he(A)Z). 
It is not pretended, however, that it will also hold for 
more complex relationships (~.g., exponential, quadratic, 
etc.). 
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curves (i.e., existence of a satiety point), government 

cannot increase consumer surplus by letting individuals 

overestimate the credence characteristics of Z. This 

follows from the fact that individual preferences are 

defined over perceived units of G, Ge, and, once the 

price of Z is zero, the individual reaches a satiety 

point in terms of those perceived units. Any mispercep-

tion about the productivity of Z in supplying the 

desired consumption units of G (i.e., he(A) f h) would 

simply keep the individual on his satiety point (in 

terms of Ge) with the effective units of G demanded and 

supplied being adjusted so as to maintain his perceptual 

equilibrium. In the case of an overestimation of the 

productivity of Z (i.e., he(A) > h) for example, the 

individual will still demand the same amount of perceived 

units of G and, therefore, he will reduce his consumption 

of effective units of G and consequently reduce his 

consumption of Z. This is illustrated in Figure 5.5 

when, at a tax price of P2 = 0, an overestimation of 

the productivity of Z effectively reduces the quantity 

* * demanded from z3 to z0 . Finally, note that since the 

individual always remain at his satiety point in terms 

of perceived units of G, his utility or consumer surplus 

will remain unaffected by any misperception as to the 

productivity of Z in supplying those perceived units. 
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Consequently, it can be concluded that in the case of 

monopolistic government with infinitesimal or zero 

marginal costs, there is little or no incentive to 

fool consumer-taxpayers about the credence characteristics 

of public goods and services. This was shown to be true 

whether government desires to maximize its fiscal surplus, 

its fiscal revenue or even the consumer surplus of the 

taxpayers. 

5.4.2 MonoEoly with Positive Marginal Costs · 

To convey more realism to the model, now assume 

that good Z can only be produced at a constant marginal 

cost (HCz) which is greater than zero. This is illustra-

ted in Figure 5.6. In this case, it is easily seen that 

profits are increased when the productivity of Z is 

overestimated (he(A) > h) and decreased when it is 

underestimated. A simple proof of this conclusion is 

that while the total areas under D~, D~ and n3 are the 

same (see section 5.1), the proportion of these areas 

which is covered by costs is greater for D~ than for 

D~ and greater for D~ than for D~. Consequently, 

monopoly profits will be greater when the consumption 
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units are overestimated and smaller when they are 

d . d 14 un erestimate . 

If the case of fiscal revenue maximization is now 

considered, it is also clear that since the areas under 

the demand curves are the same, maximum revenues will 

remain unaffected by misperceptions. Consequently, 

the objective of revenue maximization would not consti-

tute an incentive for deceptive advertising by the 

monopolist. 

Finally, it can easily be shown that a greater 

consumer surplus can be created by letting consumer-

taxpayers overestimate the consumption units produced 

by good Z. To see this, note that in the absence of 

misperceptions, the maximum surplus is obtained by 

letting individual tax-prices equal MC2/n (with n 

identical individuals, this is also the Lindahl 

tax-price). Now, go back to Figure 5.2 and assume 

that P~ is equal to MC2 /n in that diagram. Since 

individual preferences are defined over perceived units 

of G, this means that, in the absence of misperceptions, 

14The extent to which the monopolist will spend in 
deceptive advertisement designed to let consumers 
overestimate the credence characteristics of his output 
will be positively correlated to the price elasticity 
of demand for his output, the value of sales and the 
efficiency of advertising in modifying individual 



145 

each individual registers a surplus equal to the area 

r 0DB in quadrant I of figure 5.2 Now, assume a 

permanent twofold overestimation of H (i.e., he(A) = 

2h) so that r~ becomes equal to r 0/2. At r~ = r 0/2, the 

individual will demand G1 units of G but, he must get 

G0 = G1/2 to think that he gets G1 . The individual 

effectively ends up at point B, but he thinks that he 

is at point A. Consequently, and since consumer surplus 

is subjective to the individual, the new surplus is 

r~DA which clearly exceeds r 0DB, the surplus which was 

derived in the absence of misperceptions. 

The bottom line in this case of positive marginal 

costs is clearly that whether government desires to 

maximize fiscal profits or the consumer surplus which is 

subjectively felt by taxpayers, it will try to induce 

an overestimation of the credence characteristics 

associated to public goods or to government 

activities in general. 

5.4.3 Competition, Tax-Price Constraints and Deceptive 
Behavior 

Assume first that because of constitutional 

constraints, intra-jurisdictional competition among 

perceptions. A formal derivation of these relationships 
is presented in Appendix B. 
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political parties or extra-jurisdictional competition 

among states, the individual tax-price of Z is fixed 

at MC2/n in all jurisdictions. Furthermore, assume 

that government's advertising about the consumption 

units produced by Z is costless and solely directed 

toward the members of its jurisdiction so that it will 

not attract members of other jurisdictions (i.e., no 

informational spillovers). In this case, the situation 

faced by government is equivalent to that depicted in 

Fig. 5.7 where Pz = 0 (MC2/N) represents the fixed indivi-

dual tax-price while D~, Dz and z the median 2 n3 are 

voter's effective demand curves under different 

assumptions about his perceptions. Clearly, in this 

case, government's fiscal surplus is zero and will not 

be changed by promulgating an overestimation or 

underestimation of the consumption units produced by 

Z. However, and as discussed in the previous section, 

the individual consumer surplus is greater when the 

productivity of Z is overestimated. Finally, if at 

the current tax-price the median-voter's price elasticity 

of demand is smaller than 1 (as in Figure 5.7), the 

budgetary interests of the bureaucracy will be better 

served if the median voter underestimates the con-

sumption units produced by Z. In Figure 5.7, an 

underestimation by half of the consumption units 
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produced by Z is shown to increase the budget from 
z z n(P0Z0) to n(P0z3) where n is the number of identical 

citizens. Clearly, if the price elasticity of demand 

was greater than 1, bureaucrats would gain by letting 

voters overestimate the consumption units produced by Z. 

It can then be concluded that when tax-prices are 

fixed to the per capita marginal cost of production of 

Z, government cannot increase its fiscal surplus by 

inducing misperceptions about the productivity of Z in 

supplying desired consumption units. However, consumer 

surplus can be increased by promoting an overestimation 

of the consumption units whatever the elasticity of 

demand and, finally, fiscal receipts will be increased 

by an underestimation or an overestimation of the 

consumption units depending on whether the elasticity 

of demand is smaller or greater than unity. 

Note finally that a tendency toward the overesti-

mation of the credence characteristics of public 

activities can also be obtained from political 

competition without assuming that government has 

different interest than those of the median voter. 

All that is needed is to assume a two party system 

where parties converge toward the median voter's ideal 

point in terms of credence characteristics, and where 

the median voter perceives his tax price as fixed no 
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matter who wins the election. In that context, each 

party will try to surpass the other in terms of the 

credence qualities it will provide the median voter 

with if it is elected to power (i.e., security from 

foreign invasion, more "honesty" in government etc.). 

Generally, it can be presumed that political 

competition will eliminate deceptive or erroneous 

claims by parties or candidates since competitors 

will always take pleasure in denouncing their opponent's 
15 lies when it is not costly to do so. In the case of 

the intangible qualities which can be desired by 

voters, however, all parties will converge in 

attempting to let the median-voter overestimate those 

qualities which can be supplied by government (security, 

honesty, efficiency ... ). 16 To some extent, therefore, 

one could be tempted to conclude that democracies unin-

tentionally promote the overestimation of those 

15The constraining aspect of political competition 
on deceptive behavior by politicians has already been 
analyzed in some detail by Gordon Tullock, Toward a 
Mathematics of Politics, (Ann Arbor: The University 
of Michigan Press, 1967), and by Anthony Downs, An 
Economic Theory of Democracy, (New York: Harper-,-195 7). 

16The implications of such a convergence for compe-
ting private firms are formally derived in Appendix B. 
Among other things, we prove that the level of deceptive 
advertising about credence characteristics will be 
greater in a competitive market than in a monopolized 
market. 
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intangible characteristics that are desired by voters, 

However, and as the analysis presented above demonstrates, 

it cannot be concluded that such an overestimation will 

increase or decrease the level of public expenditures 

without some knowledge of the elasticity of demand for 

those characteristics. 

5.5 Conclusion 

This chapter, has used different assumptions about 

government's objectives and showed that under a variety 

of circumstances, the attainment of those objectives 

is increased or remains unchanged if government could 

promote an underestimation of tax-prices and an over-

estimation of the credence characteristics of public 

activities. Under our restrictive assumption, the 

only exception to this rule is the case where government 

wishes to maximize fiscal receipts when tax prices are 

fixed and the median-voter's elasticity of demand for 

public goods is less than unity at those tax-prices. 

This leads to the conclusion that even if it 

cannot be presumed that, by themselves, voters will have 

a conscious interest in overestimating or underestimating 

the credence characteristics of public activities, 

they may be induced by government to overestimate those 

characteristics because it is in the interest of 
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government to do so or, because such an overestimation 

is the unintentional outcome of political competition. 

However, even if it could be presumed that the median 

voter does, in fact, overestimate the credence 

qualities of public activities, it could not unambiguously 

be concluded that this would result in greater public 

expenditures. As illustrated in Figure 5. 7, when 

tax-prices are fixed and the median-voter's demand 

for public goods is inelastic, such an overestimation 

would promote a reduction in the level of public 

expenditures. Therefore, the external observer can 

be justified into neglecting permanent misperceptions 

of the benefits of public goods not only because it is 

difficult if not impossible to verify empirically the 

direction of such misperceptions, but also because even 

if this could be done, one could not predict their impact 

on the level of public expenditures without some accurate 

knowledge of the median-voter's tax-price elasticity of 

demand before any misperception occurred. Only in the 

case of permanent misperceptions of tax-prices or marginal 

tax-costs, can we unambiguously derive some implication 

for the size of public expenditures. The next chapter 

will, therefore, be concerned with the empirical evidence 

that has been gathered so far about tax-costs mispercep-
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tions and will present some additional evidence at the 

state level of government. 



CHAPTER 6 

TESTING FOR MISPERCEPTIONS IN THE PUBLIC SECTOR 

6.1 Introduction 

So far the discussion has focused on analytical 

aspects of misperceptions in the public sector. The 

analysis now turns to the verification of the conjectures 

enunciated in the previous chapters. This chapter 

first presents a review of the empirical literature 

that directly or indirectly provides clues about the 

existence of misperceptions in the public sector. 

Secondly, it also introduces additional empirical 

tests at the state level of government. 

Since subjective misperceptions of benefits cannot 

be verified empirically, only the existence of tax-cost 

misperceptions and their possible influence on public 

expenditures will be discussed in this chapter. Even 

in this case, however, it is shown that it is very 

difficult to find empirical evidence proving the 

existence of misperceptions. Too often, formal 

empirical tests are subject to problems of interpretation. 

153 
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Even if the reliance on some particular financing 

method (the public debt for example) can be shown 

to be positively correlated with greater public 

expenditures, it cannot be unambiguously concluded 

that this is because of misperceptions on the part 

of taxpayers. It could very well be, for example, 

that the true tax burden of the current generation 

is really smaller with public debt than with other 

financing methods and that the expansionary effect 

of debt is not the result of misperception. Pro-

blems of interpretation such as this one will lead 

to the conclusion that, to a large extent, misper-

ceptions of tax costs cannot be tested unambiguously 

because the results obtained from such misperceptions 

can also be explained by alternative theories where 

misperceptions are absent. Therefore, it must be 

concluded that common sense rather than elaborate 

verification techniques should dictate belief in 

the effect of fiscal misperceptions on public 

expenditures. 
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6.2 Previous Empirical Tests of Misperceptions in the 
Public Sectorl 

Following Buchanan's introduction of the fiscal 

illusion concept in the Anglo-Saxon literature, three 

categories of empirical tests have been performed. 

First, there were survey tests of tax-consciousness 

which were designed to check whether or not individual 

taxpayers were aware of different taxes and if they 

could recall or estimate the total amount they paid 

under different tax institutions. To be included here, 

are the works of Ferber (1954), Schmolders (1959), 

Mueller (1963), Enrick (1963, 1964), The Institute of 

Economic Affairs (1965), Auld (1979), and Ordeshook 

(1979). Essentially, those tests confirmed that many 

taxpayers were unaware of numerous indirect taxes and, 

while they were aware of income and property taxes and 

had some ability in recalling the amounts they paid 

under such institutions, there was no consistent 

evidence showing a persistent underestimation of total 

taxes paid. 

1More extensive surveys of the literature can also 
be found in James M. Buchanan, Public Finance in Democra-
tic Process, (Chapel Hill: University of North Carolina 
Press, 1967), Ch. 13, and W. W. Por.nnerehne and F. 
Schneider, "Fiscal Illusion, Political Institutions and 
Local Public Spending, 11 Kyklos 31 (19 78): 381-408. 
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For example, Mueller (1963) noted that half the 

individuals she interviewed did not know that federal 

deficits were incurred and, of those who knew about the 

deficits, a very small proportion (15%) knew that taxes 

would have to be levied to finance those deficits. 2 

Ferber (1954) and Ordeshook (1979) found that their 

respondents were generally unaware of different excise 

taxes while both Enrick (1963, 1964) and Wagstaff (1965) 

found that around 55% of their respondents could estimate 

their past income taxes within 10% of their true value. 3 

In the case of the income tax studies, there was no 

significant underestimation or overestimation by the 

respondents but, since Wagstaff was explicitly testing 

2E. Mueller, "Public Attitudes Toward Fiscal 
Programs," Quarterly Journal of Economics 77 (1963): 
210-235. 

3R. Ferber, "How Aware Are Consumers of Excise Tax 
Charges?," National Tax Journal VII (December 1954): 355-
358; L. Enrick, "A Pilot Study of Income Tax Conscious-
ness," National Tax Journal XVI (June 1963): 169-173; 
"A Further Study of Income Tax Consciousness," National 
Tax Journal XVII (September 1964): 319-321; J. V. 
Wagstaff, ''Income Tax Consciousness Under Withholding," 
Southern Economic Journal 32 (July 1965): 73-90; P. C. 
Ordeshook, "Property Tax Consciousness," Public Choice 
34 (1979): 285-295. 
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for withheld income taxes, the similarity of his results 

with those of Enrick seems to indicate that withholding 

does not modify perceptions of annual income taxes paid. 

As to the general awareness of total (direct + indirect) 

taxes, Buchanan (1967) reports that Schmolders (1959) 

and the Institute of Economic Affairs (1965) both 

found very little accuracy in individual estimates 

and, while Schmolders seemingly found some tendency 

toward overestimation, the Institution of Economic 

Affairs noted that, on average, taxes were underesti-

mated. 4 Finally, tests related to property taxes were 

made by Ordeshook (1979) and Auld (1979). 5 Auld found 

that only 17% of his respondents had some knowledge of 

the ratio between property taxes and local expenditures 

and that only between 8% and 19% (depending on the 

classification of respondents by urban size) of those 

respondents could estimate the ratio within 5% of its 

4J. M. Buchanan, Public Finance in Democratic 
Process, Ch. 13; G. Schmtilders, "Unmerkliche Steuern," 
Finanzarchiv Band 20 (1959): 23-34; Institute of 
Economic Affairs, Choice and Welfare (1965) (London, 
October 1965). 

5P. C. Ordeshook, "Property Tax Consciousness," QE_. 
cit., D. Auld, "Public Sector Awareness and Preferences 
in Ontario," Canadian Tax Journal 27 No. 2 (March-April 
1979): 172-1 3. 
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actual value. Ordeshook found that between 65% and 81% 

of his respondents (depending on the municipality consi-

dered) could recall their property taxes within a 20% 

range of their true value and that there was no statisti-

cally significant tendency toward either overestimation 

or underestimation. He also found that state tax 

structures (i.e., relative reliance on property taxes 

by states), the existence of an annual referendum and 

the fact that some property taxes were paid via escrow 

accounts did not significantly affect individual 

estimations of past municipal property tax outlays. 

However, he did find that the accuracy of individual 

estimates was positively related with the total amount 

paid, a result that was statistically significant for 

only one of the three municipalities he studied. 

The only other result which, so far, can claim 

statistical significance is that under the income and 

property taxes, individuals with incomes below the 

median income have a tendency to overestimate their 

past tax payments while those who register incomes above 

the median income tend to underestimate those same 

payments. Even if we neglect income effects and 

differential taxation, this result does not suggest 

that rich men will demand more public goods than poor 

men. This would be the case only if misperceptions of 
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average and marginal tax costs are presumed equivalent. 

Furthermore, if the median voter is also the median 

income earner, one cannot deduce any effect on the 

level of public expenditures since it was never proved 

that the median income earner underestimated his total 

taxes. 

A second category of survey tests is related to 

the awareness of additional or marginal tax payments and 

tax rates. Here, Gensemer, Lean and Neenan (1965) 

found that, among high income taxpayers, one third of 

their respondents were totally unaware of their marginal 

income tax rates. 6 However, their study could not test 

whether there was an overestimation or underestimation of 

marginal income tax rates (since neither observer nor 

respondents could accurately predict future income, this 

is quite understandable). Another study by Nichols and 

Fielitz (1973), used the estimation of past marginal 

income tax rates as a surrogate for the awareness of 

actual marginal rates. 7 They found that the average 

6 B. L. Gensemer, J. A. Lean and W. B. Neenan, 
"Awareness of Marginal Income Tax Rates Among High-Income 
Taxpayers," National Tax Journal 19 (September 1965): 
258-267. 

7n. R. Nichols and B. D. Fielitz, "Awareness of Mar-
ginal Income Tax Rates Among Taxpayers," Mississippi 
Valley Journal of Business and Economics 8 (1973): 39-46. 
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estimation was not significantly different from the true 

computed marginal rate thus leading to the conclusion 

that taxpayers were very much aware of their marginal 

income tax rates. Note, however, that their tests, 

since they were based on past data, completely 

eliminated the element of uncertainty about future 

income which is the essence of eventual misperceptions 

about marginal income tax rates. Therefore, their 

results cannot be considered as indicative of accurate 

perceptions about marginal income tax rates. However, 

they also found that, as in the case of total tax 

awareness, the lowest income respondents had a tendency 

to overestimate their past marginal income tax rates 

while the higher income respondents systematically 

underestimated those rates. Finally, Ordeshook (1979) 

found that his respondents had more difficulty in 

estimating theadditional taxes they would have to pay 

following an increase in the property tax rate than in 

estimating their most recent total property tax outlay. 

Here, once again, there was no statistically signifi-

cant bias in estimation. Ordeshook also found, however, 

that the accuracy in the estimation of marginal tax 

outlays was positively correlated to the size of 

property taxes and that this result was statistically 

significant for one of the three municipalities he 
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studied. Interestingly, that municipality (Roseberg, 

Oregon) had the characteristic that property taxes were 

voted each year by referendum. This could suggest 

that collective choice institutions may have a 

deterministic influence on tax awareness and that the 

more direct the democratic choice process, the more 

aware taxpayers are about their fiscal liabilities. 

This brief summary of survey tests can be 

concluded by noting that while there is documented 

evidence that a large number of taxpayers are unaware 

of a variety of tax institutions, there is no statisti-

cally significant evidence that, on average, taxpayers 

have a tendency to overestimate or underestimate 

their tax payments under different tax institutions. 

So far, the only results which can claim statistical 

significance relate to income and property taxation; 

it seems that individuals have a tendency to be more 

accurate in their estimation of total and "marginal" 

tax payments the larger those payments are and that 

both total income tax liabilities and past marginal 

income tax rates are underestimated by the rich and 

overestimated by the poor. 

This brings us to the third, and, for our purposes, 

more important category of statistical tests related to 

misperceptions in the public sector. These tests expli-
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citly tried to link the structure of government finances 

(relative reliance on different financing methods) to 

the level of public expenditures by using the median 

voter model of collective choice or an ad hoc public 

expenditure function. The works to be considered here 

include those of Oates (1975), Wagner (1976), Clotfelter 

(1976), Munley & Greene (1978), Pommerehne & Schneider 

(1978), Niskanen (1978), and the Advisory Commission 

on Intergovernmental relations (1979). The presumption 

behind most of these tests (excluding the works of 

Oates and the ACIR where ad hoc expenditure functions 

were used) is that if Puviani's assumptions were valid 

and that total (discounted) tax payments were more likely 

to be underestimated under some financing methods 

rather than others then, marginal tax costs would also 

be underestimated under those same institutions. Assuming 

a median voter model, this would mean that public expen-

ditures would be greater in those jurisdictions 

characterized by relatively "invisible" financing methods. 

The first test was made by Wagner (1976) who, 

using an adaptation of the mathematical formulation 

of the median voter model developed by Borcherding & 
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Deacon (1972) and Bergstrom & Goodman (1973), 8 tried 

to explain the level of public expenditures for the 50 

largest municipalities in the United States. Explicitly, 

he tested for the effect of the complexity of the tax 

structure on pub lie exp en di tures and found that the 

more complex the revenue structure, (proxied by a 

Herfindahl index) the larger were municipal expendi-

tures. However, Munley & Greene (1978) found a 

specification error in Wagner's formulation and 

showed that once absolute population was introduced to 

explain municipal expenditures, the index of complexity 

used by Wagner became statistically insignificant as a 

variable explaining public expenditures. 9 Clotfelter 

( 19 76) found that the Herfindahl index had the expected 

negative sign in explaining per capita state and local 

spending for higher education in 1970 but that this 

variable was not statistically different from zero for 

8R. E. Wagner, "Revenue Structure, Fiscal Illusion 
and Budgetary Choice," Public Choice 25 (1976): 45-61; 
T. E. Borcherding and R. Deacon, "The Demand For the 
Services of Non-Federal Governments," American Economic 
Review (December 1972): 891-901; T. C. Bergstrom and 
R. P. Goodman, "Private Demands for Public Goods," 
American Economic Review (June 1973): 280-296. 

9v. G. Munley and K. V. Greene, "Fiscal Illusion, 
the Nature of Public Goods and Equation Specification," 
Public Choice 33 (1978): 95-100. 
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two out of the three regressions he used.lo Clotfelter 

also tested for the impact of direct taxation and 

could not find statistically significant evidence 

showing the postulated negative effect of this type 

of taxation on public spending for higher education. 

Finally, he found that jurisdictions which relied more 

heavily on user charges than on general taxation to 

finance higher education did not register significantly 

lower expenditures as might have been deduced from the 

fiscal illusion literature. 

At the level of federal expenditures, W. Niskanen 

(1978), still using the median voter model, found that 

high federal deficits have contributed to increased 

federal spending during the period 1974-76. His results 

were statistically significant and he therefore confirmed 

that an extensive recourse to public debt was "equivalent" 

to a decrease in the perceived price of .public 
. . . 11 activities. 

10c. T. Clotfelter, "Public Spending for Higher 
Education: An Empirical Test of Two Hypothesis," 
Public Finance 31 (1976): 177-195. 

11w. A. Niskanen, "Deficits, Government Spending 
and Inflation, What is the Evidence?." Journal of Monetary 
Economics 4 (August 1978): 591-602, 
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A final set of tests using the median voter model 

was performed by Pomrnerhene & Schneider (1978) for 

S · · · 1. · 12 Th f d h h H f. d hl wiss municipa ities. ey oun t at t e er in a 

index of tax complexity, the share of visible taxes and 

the share of invisible taxes in total tax revenues all 

had the expected signs in explaining municipal expendi-

tures and, furthermore, that all those variables were 

statistically significant at the 99% or 95% levels of 

confidence. In addition, and drawing from previous work 

by Pomrnerehne (1978) , 13 they showed that political 

institutions had a definitive influence on the role 

of fiscal misperceptions in explaining public expendi-

tures. They found that the Herfindahl index of tax 

complexity and the shares of visible and invisible tax 

instruments in total fiscal revenues had their greatest 

influence and were most statistically significant in 

representative democracies without referenda. However, 

those variables became less statistically significant 

12w. W. Pomerehne and F. Schneider, "Fiscal 
Illusion, Political Institutions and Local Public 
Spending," Kyklos 31 (1978): 381-408. 

13w. W. Pomerehne, Institutional Approaches to 
Public Expenditure: Empirical Evidence from Swiss 
Municipalities," Journal of Public Economics 9 (1978): 
255-280. 



166 

in democracies with occasional referenda and were not 

statistically relevant in direct democracies where 

virtually all collective decisions were taken in 

general assemblies where all citizens could vote. 

This last result is not surprising since, in direct 

democracies, decisions about both tax institutions and 

expenditure projects are taken by voters who have no 

conscious incentive to fool themselves about the costs 

of collective activities. 

It can now be concluded that, with the exception 

of the tests made by Pommerehne & Schneider for Swiss 

municipalities, and by Niskanen for federal expenditures 

in the United States, there is little statistical 

evidence showing that the nature of tax institutions 

influences public expenditures. Partly, this may be 

the consequence of the excessive reliance put on the 

Herfindahl index of tax complexity as a proxy for fiscal 

misperceptions. As discussed in Chapter 2, the complexity 

of the tax structure may explain misperceptions of ac-

tual or past tax payments but it is difficult to believe 

that marginal projects are themselves financed by a 

multiplicity of taxes thereby creating misperceptions 

about marginal tax payments by the median voter. More 

likely, the actual complexity of a tax system may 
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result from the fact that successive past public 

projects were financed by new taxes. If so, it 

becomes difficult to argue that a more complex tax 

structure means that marginal tax costs are likely to 

be underestimated in the present or that they were 

underestimated in the past. Consequently, it should 

come as no surprise that the Herfindahl index variable 

was not found statistically significant in most studies 

explaining the level of public expenditures by the 

median-voter model. In addition, even if such a 

variable was found statistically significant in 

explaining public expenditures (as was the case in the 

Pommerehne-Schneider study), one could not conclude that 

this result confirmed the existence of fiscal mispercep-

tions which somehow influenced the level of public 

expenditures. In the median voter model, only 

perceived marginal tax costs have an influence on 

public expenditures and the complexity of the tax 

structure can be increased by lump sum taxes or wealth 

taxes of all sorts which do not lead to misperceptions 

about marginal tax costs by taxpayers. The study of 

Pommerehne & Schneider provides evidence for this 

contention since, after having calculated two complexity 

indices, one for direct taxes (income & wealth taxes) 

and one for invisible revenues (public utility profits, 



168 

interest revenues, rent, leases and sale revenues), 

they found that both these indices were negatively 

correlated to public expenditures and were statistically 

significant. In other words, they proved that the 

correlation of some complexity index of the tax 

structure with public expenditures could exist even 

if the index was built from taxes which, according to 

the traditional fiscal illusion argument, did not 

create misperceptions about total and marginal tax 

costs. Therefore, they implicitly demonstrated that 

a more complex tax system could lead to higher public 

expenditures even without misperceptions of marginal 

tax costs and, as a logical extension, that the complexity 

of the tax structure may have nothing to do with 

misperceptions of marginal costs by taxpayers. 

The observed negative correlation between public 

expenditures and the share of visible (direct) taxes in 

total fiscal revenues (and the obverse positive 

correlation between expenditures and the share of 

invisible (indirect) taxes which were found by Pornrnerehne 

and Schneider), represents the only solid evidence of 

fiscal misperceptions which were found at the municipal 

level of government. One problem with these results, 

however, is that Pornrnerehne and Schneider did not state 

explicitly which tax institutions they considered as 
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visible and which were considered as invisible. One 

can only guess that income and wealth taxes were 

included in the first category while excise taxes 

and revenues from property were part of the second 

category. One does not know, however, if public debt 

was included in the second category or if it was excluded 

from their study. In addition, one does not know if the 

municipal income and wealth taxes used by Pornrnerehne and 

Schneider are characterized by some form of progression 

in tax rates. If this was not the case, one must be 

careful not to generalize their results to all levels 

of governments since progression in income taxes at 

other levels of government may induce misperceptions 

about future (marginal) tax payments which cannot be 

found at the municipal level. Consequently, the share 

of income taxes in total fiscal revenues at the state 

and federal levels of government may well increase 

rather than decrease the level of public expenditures. 

In this connection, the only indirect evidence obtained 

so far was produced by W. Oates (1975) and the Advisory 

Commission on Intergovernmental Relations (1979) who 

used ad hoc expenditure and revenue functions rather 

than the specification for public expenditures which 

is derived from the median voter model. 
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The ACIR study showed that for the period 1957 to 

1976, total state fiscal revenues were positively corre-

lated to some implicit price deflator for GNP and that 

while an equivalent correlation could be found for 

total local revenues, the effect of the price index 

(i.e., inflation) on fiscal revenues was always greater 

at the state level than at the local level of govern-

ment .14 In one particular regression, for example, 

they found that the effect of inflation on state 

revenues was twice as large as the effect on local · 

fiscal revenues. These observations indicate that the 

automaticity of fiscal revenues at the state level of 

government may be far greater than at the local level 

and that while the share of fiscal revenues represented 

by income taxes may be negatively correlated to public 

expenditures for municipal governments (e.g., the 

Pomerehne-Schneider results), this need not be the 

case for state expenditures. 

In this respect, additional evidence was presented 

by Wallace Oates who directly linked the growth of 

municipal, state and national government expenditures 

during the 1960-70 period to a measure of the automati-

14Advisory Commission on Intergovernmental 
Relations, State and Local Finances in Recession and In-
flation, an Economic Analysis, (Washington, D.C., 1979). 



171 

15 city of fiscal revenues. Using the share of income 

taxes as a proxy for the automaticity of the tax 

structure he found that for all levels of government 

this variable was positively correlated to some 

measure of the growth of government expenditures. 

Furthermore and in all cases, the autornaticity 

variable was statistically significant with a 95% 

degree of confidence. Surprisingly, however, he 

also found that the magnitude of the effect on 

public expenditures was similar at the municipal and 

state levels of government. This result tells us 

that, contrary to the traditional fiscal illusion 

argument and in opposition to the results obtained 

by Pommerehne & Schneider for Swiss municipalities, 

the share of income taxes in total fiscal revenues 

had an expansionary effect on municipal expenditures 

in the United States. What is astonishing is that this 

effect was shown by Oates to be in the same order of 

magnitude for both state and municipal expenditures 

even if municipal income taxes are generally charac-

15w. E. Oates, "Automatic Increases in Tax 
Revenues: The Effect on the Size of the Public Budget," 
in W. E. Oates, Ed., Financin the New Federalism, 
(Baltimore: John Hop ins University Press , 1 7 , 
pp. 139-60. 
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terized by flat rates while state income taxes possess a 
. 16 progressive rate structure. 

For the purposes here, it can be concluded that 

past empirical investigations of fiscal misperceptions 

do not provide any definitive conclusion about the 

effect of different financing methods on public expen-

ditures. Only in the case of the Niskanen (1978) 

study is there some apparently strong evidence that 

public debt does in fact contribute to larger public 

expenditures. In the case of direct taxes such as the 

income tax, the evidence is contradictory since the 

results obtained by Oates for American municipalities 

are opposite to the conclusions of Pommerehne & Schneider 

for Swiss municipalities. One can think, however, that 

these contradictory results were obtained because of 

of differences in equation specifications or because 

of institutional factors differentiating Swiss and 

American municipalities. To satisfy our curiousity 

16oates did not provide any explanation for this 
rather awkward result and we cannot imagine any rationali-
zation for this outcome except that it might have been 
caused by the restricted nature of the sample of cities 
he used (only 11 cities used income taxes in his sample) 
or because those taxes have been implemented during the 
period he studied (therefore increasing the effect of 
income taxes on public expenditures which is picked up 
by Oates regression). 
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on this matter, some additional evidence for state 

expenditures in 1978 will be presented. 

6.3 Fiscal Misperceptions and State Expenditures in 1978 

The previous discussion of fiscal misperceptions 

(Chapter 2) suggested that income and property taxes 

have an arnbigious effect on public expenditures. In 

the median-voter framework, one could think that because 

they are highly visible, these forms of taxation would, 

other things being the same, promote less public expen-

ditures in those jurisdictions which use them more 

extensively. This is the more traditional fiscal 

illusion argument. However, in periods of expansion, 

these same taxes are automatically increased in real 

and nominal terms (depending on the progressivity of 

the rate structure) without the taxpayers voting on 

such increments and, therefore, they could lead to higher 

public expenditures than other forms of taxation. This 

is an argument advanced by Buchanan (1967), Goetz (1977) 

and Oates (1975) among others, and discussed in Chapter 

2. 17 The point is that these forms of taxation, even if 

17J. M. Buchanan, Public Finance in Democratic 
Process, p. 65; C. A. Goetz, "Fiscal Illusion in State 
and Local Finance," in T. E. Borcherding, ed., Budgets 
and Bureaucrats: The Sources of Government Growth 
(Durham: Duke University Press, 1977): 176-187; W. E. 
Oates, "Automatic Increases in Tax Revenues," QE_. cit. 
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they do not generate misperceptions about past and actual 

tax payments, can create an underestimation of future 

or marginal tax outlays by individual taxpayers. Clearly, 

these effects are contradictory. It would be difficult 

to argue that jurisdictions characterized by a greater 

reliance on income and property taxation at any point 

in time will have, ceteris paribus, larger or smaller 

public expenditures than other jurisdictions. At best, 

the outcome appears ambiguous and will depend on the 

progressivity of the rate structure, the past growth 

of nominal income, and the institutional conditions 

under which collective decisions are taken (direct 

versus representative democracy). 

An investigation of the determinants of state 

expenditures in 1978 apparently confirms this ambiguous 

effect of income and property taxation. The equation 

specification used is an adaptation of the mathematical 

formulation developed by Borcherding & Deacon (1972). 

Its formal deriviation can be found in Appendix C. It 

can be written as: 

ln(E) = a1ln(C) + a 2ln(Y) + a 3ln(W) + a 4 ln(N) 

(1) 
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where: 

Ln(X): Natural logarithm of variable X 

E: State expenditures per capita; 

C : A cons tan t ; 

Y: Personal income per capita; 

W: Average monthly earnings of full time state and 

local government employees; 

N: Population over 18 years of age; 

I: Income and property taxes as a share of total tax 

revenues; 

D: Ratio of outstanding debt to total tax revenues; 

T: Share of total revenues represented by taxes and 

local transfers; 

E:: An error term which is assumed to have finite 

variance and zero mean. 

The results obtained from fitting this equation 

for the 50 states in 1978 are presented in Table 5.1. 

It is clearly seen that the coefficient for the share of 

income and property taxes has a very small positive value 

and that it is not statistically different from zero. 

Similarly, the share of local tax and transfer revenues, 

T, has the expected negative coefficient but is not 

statistically different from zero. This leads to the 

conclusion that, for the year 1978 at least, and given 

the equation specification used here, federal grants 



1 

2 

3 

4 

5 

TABLE 5.1 

c y w N I D T R2 

I -1.45 -.35 1.52-;b'c' 1. 37-;'(* 
(1.05) (1. 01) (5.18) (4. 74) - - - .69 

I -1. 01 -.26 1. 42-i(* 1. 28-;°c'°i( .02 .72 (.66) (. 70) (4.42) (4.04) (. 70) - -

I -.74 -.24 1. 38-i(-;'( 1. 24''(* .08.,'c'* .76 (.59) (. 76) (5.19) (4. 72) - (3.43) -

I -1.84 -.26 1. 52-i(';'( 1. 38-;b'c' -.35 . 70 (1.17) (. 67) (5.14) (4. 73) - - (. 53) 

I -.34 -.13 1. 29*-;'c' 1.15-;b'c' .02 . 08-/(";'( -.05 .76 (. 21) (.36) (4.35) (3.93) (.80) (3.35) (.08) 

Notes: 1. All variables are expressed in logarithms. 
2. Terms in parentheses are the absolute values of the 

t-statistics. The two asterisks denote that a coefficient 
is different from zero at the .01 level. 

3. All data were obtained from standard government sources. 

1--' 
'-I 

°' 
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to the states had little influence on state expenditures. 

However, the share of public debt, D, has a positive and 

statistically significant influence on public expendi-

tures, as predicted under all forms of the fiscal 

illusion argument. This apparently confirms that the 

results obtained by Niskanen (1978) for federal 

expenditures are also valid for state expenditures 

and that the least visible form of taxation may well 

be the issuance of government bonds. 

Finally, it must be noted that these results may 

depend on the particular year considered and on the 

specification of the demand for public services that 

was employed. Consequently, caution should be exerted 

in any attempt to generalize the conclusions reached 

here. 18 

6.4 Conclusion 

There seems to be no strong statistical evidence 

showing that taxpayers will have a consistent tendency 

to underestimate their tax burdens and demand more 

public goods under some tax institutions rather than 

18The choice of equation specification was dic-
tated by the fact that it can be formally derived from a 
well defined demand function for public goods (see 
Appendix C). The year 1978 itself was chosen for 
illustrative purposes and no claim is made that the 
results obtained are also valid for other years. 
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others. Part of the problem is that the most visible 

tax institutions, income and property taxes, also induce 

automatic increments in public revenues which are not 

sanctioned by votes. Consequently, and even if voters 

can estimate their past tax outlays more easily under 

income and property taxation than under other forms of 

taxation (sales and excise taxes), it is difficult to 

argue theoretically that a greater reliance on income 

and property taxation will have a constraining or 

expansionist effect on public expenditures. The 

empirical evidence discovered so far seera to indicate 

this ambiguity of the influence of direct taxation on 

public expenditures. 

Only in the case of public debt do there seem 

to be unambiguous theoretical arguments and supporting 

empirical evidence indicating the expansionist influence 

of public debt on eovernment expenditures. In the case 

of public debt, both future and past tax burdens are 

difficult to estimate and taxpayers may easily under-

estimate their tax outlays which will or have been 

connected to the remittance of public debt. Therefore, 

as suggested both by the works of Niskanen and the 

investigation of state expenditures undertaken here, 

one can expect that a greater reliance on public debt 

as a financing instrument will lead to greater expendi-
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tures than if another form of taxation had been used 

instead. However, even in this case, it is not clear 

if the expansionist effect of a greater reliance on 

public debt is solely the result of some form of 

misperception by taxpayers. Intuitively, this may 

seem to be the case, but some ultra-rationalists may 

well argue that no misperceptions take place and that, 

in fact, tax prices for current voters are effectively 

lower when public expenditures are financed by debt 

rather than by some other form of taxation. After all, 

voters have finite lives and they could expect to 

avoid part of the future tax liabilities generated 

by public debt. As argued by Crain & Ekelund (1978), 

this is more likely to be the case the greater the 

reliance on personal income taxes since the finite 

life argument is meaningful only if future tax 

liabilities do not fall exclusively on capital 

(otherwise future tax burdens would be automatically 

discounted in the actual price of capital assets and 

debt would be equivalent to a property tax on the 

wealth of the current generation). 19 Apparently, 

19w. M. Crain and R.B. Ekelund, Jr., "Deficits 
and Democracy," Southern Economic Journal 44 (1978): 
813-828. 
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therefore, it is difficult to argue convincingly 

that the expansionary effect of public debt is due to 

some form of misperception rather than rational calculus 

on the part of tax-payers. Ultimately, the problem 

of fiscal misperceptions becomes one of intuitive 

judgment. In the absence of formal empirical evidence, 

it seems reasonable to conclude that fiscal mispercep-

tions may occur but that their effect is so ambiguous 

that they cannot be tested adequately with empirical 

techniques. 



CHAPTER 7 

CONCLUSION 

The main purpose of this dissertation has been 

to study the existence of permanent misperceptions of 

costs and benefits in the public sector and their 

implications for budgetary choices. 

The basic reasons put forward to justify the per-

manency of misperceptions in the public sector are the 

rational ignorance of voters who do not expect to have 

any influence on collective decisions and the high costs 

of information about taxes and the quality characteristics 

of public goods. Because of these factors, the costs 

and benefits of collective activities can be perceived 

erroneously both before and after budgetary decisions 

are made and, therefore, misperceptions can influence 

successive voting choices (e.g., they can be permanent). 

Chapter 4 has analyzed the effect of different 

types of misperceptions on the level of public expen-

ditures. A permanent underestimation of tax-costs was 

shown to increase public expenditures insofar as it 
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represented an underestimation of the opportunities for-

gone in obtaining one additional consumption unit of 

public good. However, the effect of a misperception 

of costs and/or benefits due to a miscalculation of the 

consumption units produced by public goods and services 

was shown to depend on the elasticity of demand at 

current tax-prices. For example, it could not 

unambiguously be concluded that a permanent overesti-

mation of the quality characteristics of government 

services would increase the level of public expenditures 

desired by taxpayers. This was shown to be the case only 

when the tax-price elasticity of demand for public 

services by the median voter is greater than unity. 

In Chapter 5, it was recognized that in the 

absence of a "subconscious" theory of misperceptions, 

little could be said on the direction of subjective 

misperceptions about the productivity of public goods 

in supplying desired consumption units. This problem 

was resolved indirectly by assuming that if it is in 

the interest of government to let taxpayers overestimate 

or underestimate the quality characteristics of public 

goods and services, it would succeed in such an endeavor 

and, indeed, taxpayers would suffer from the 

misperceptions engineered by government. In this 
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context, it was shown that under a variety of assumptions 

about government's objectives, those objectives were 

enhanced if government could let taxpayers underestimate 

their costs of public goods and overestimate their 

benefits. 

Finally, empirical tests of fiscal misperceptions 

were generally shown to be inconclusive since in most 

cases, they are statistically insignificant and, 

when they are significant, the results obtained can be 

explained by alternative theories which do not rely on 

misperceptions. It was concluded that, in such circum-

stances, common sense rather than elaborate empirical 

tests should guide in the evaluation of whether or not 

misperceptions can exist in the public sector. Such 

misperceptions may exist even if their existence cannot 

be "proven" without any doubt. 

If this general conclusion is shared, one may ask 

what should be done to remedy the situation. Since 

misperceptions of costs and benefits were shown to be 

related to the rational ignorance of voters who do not 

expect to influence collective decisions in any signifi-

cant fashion, it can be argued that by decentralizing 

public decisions as much as possible, the level of 

information detained by citizens would be increased 

if only because their expected influence on collective 
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choices would be greater. This would also reduce 

information costs and impose more binding political 

constraints on bureaucracies which may attempt to 

increase government spending irrespective of taxpayers' 

preferences. 

Given a greater reliance on local decision making, 

the costs of direct democracy would also be reduced and 

one could expect that a greater use of referenda, pre-

sumably imposed by local constitutions, would decrease 

further the gap between individual preferences and 

collective decisions and therefore increase the level 

of information detained by voter/taxpayers. Finally, 

and as a complement or substitute to referendum, one 

could imagine a certain number of constitutional 

constraints limiting the use of "invisible" financing 

methods which, because of the large informational costs 

about tax-incidence they impose on taxpayers, are likely 

to promote biased or uninformed collective choices. 

Those constraints should be designed so as to increase 

the comparability of market and collective choices for 

taxpayers and therefore permit a more informed compari-

son of alternatives. In this context lump-sum taxes 

are to be recommended because, more than other forms 

of taxation, they are less likely to distort individual 

choices. 
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To conclude on a philosophical note, it might be 

emphasized that there exists a basic difference between 

market and collective choices which has often been 

overlooked by students of the public sector. This 

difference is that contrary to market choices where 

the outcome of any exchange can generally be observed 

directly by the traders, the results of collective 

choices cannot generally be observed in terms of their 

quality characteristics. To a large extent, the public 

sector produces goods and services the quality 

characteristics of which cannot be observed but must 

be "imagined" by taxpayers. To that extent, fashion, 

culture and all forms of beliefs can influence 

individual perceptions of collective activities and, 

propaganda or political advertising may have a 

definitive influence on individual choices. It 

seems that the emphasis put on deceptive marketing 

practices in private markets has been largely misplaced 

and that the consequences of a little public advertising 

may be far greater if not more dangerous than a huge 

amount of private advertising. The simple reason is 

that misperceptions in market exchanges affect only the 

traders involved: in the public sector, a misperception 

by the median voter will effectively coerce all the 
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members of community into suffering the consequences 

of his mistake. 
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APPENDIX A 

Misperception of Excess-Burden and 
the Size of the Public Sector 

When excess-burden is included as part of the indi-

vidual's cost of publicly-financed goods, the individual's 

true marginal cost may increase exponentially with the size 

of the public sector. The underestimation of excess-burden 

could then mean that a growing marginal cost is perceived 

as a constant marginal cost and consequently, the desired 

level of public goods would be increased. To illustrate 

this result, consider the following example based on 

partial equilibrium analysis. 

Assume a community of n identical individuals which 

finance a unique public good or service Z via a unique and 

permanent excise tax on good or activity X. Assuming 

identical linear demand curves for X and a uniform tax 

rate, it can be shown (see proof) that an individuals' 

marginal tax-cost of Z is given by: 

(1) 

where E. is the individuals' point elasticity of demand 
i 
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for good or activity X. Since the point elasticity Ei 

increases from zero to infinity as the excise tax rate 

is increased, the individual marginal cost curve for G 

is upward sloping as depicted in Figure A.l. However, 

if excess-burden disappears from perceived individual 

costs because of some habituation effect promoted by 

permanent taxes, the marginal cost curve becomes: 

MC. = l/n 
1 

(2) 

and the quantity of Z desired is augmented from Z0 to z1 . 

The dynamic process which leads to z1 being demanded is 

simply that once a temporary equilibrium such as Z0 is 

reached, the individual forgets his actual burden and 

redefines his marginal cost according to the existing 

situation. In Figure A.l, this is illustrated by the 

parallel shift of the perceived marginal cost schedules 
0 1 v from MCi to MCi and eventually to Mei. 

Proof that MCi = l/n(l - Ei) 

Let the individual's demand for good or activity 

X be: 

X(t) = a - bt (1) 

where t is the nominal excise tax per unit of X consumed. 

In a world of n identical individuals, government revenues 



MC. 
l. 
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can be written as: 

R = nt(a - bt) (2) 

and, without loss of generality, letting the marginal 

physical cost of public good Z equal to unity, 

Z = nt(a - bt) (3) 

where Z is the level of public good supplied. Differen-

tiating Z with respect to t, 

dZ/dt = n(a - 2bt) (4) 

The individual's total cost of Z, including excess-burden, 

can be written as: 

TC = ta - (l/2)bt2 (5) 

From which: 

dTC/dt = a - bt (6) 

Using (4) and (6), 

dTC/dZ = (a - bt)/n(a - 2bt) = MCz (7) 

where MC2 is the marginal tax-cost of Z for a represen-

tative taxpayer. Since the price elasticity of demand can· 

be written as: 

E = -(t/X)(dX/dt) = bt/(a - bt) (8) 
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we can replace (7) by: 

MC = l/n(l - E) (9) 

Now, the slope of the marginal cost curve is obtained 

by using: 

and since: 

using (4), 

d2Tc (-b)(n(a-2bt)) - (-2nb)(a-bt) 
dZdt = 2 (n(a-2bt)) 

= abn/(n(a-2bt)) 2 

(10) 

(11) 

(12) 

for all t<a/2b where t=a/2b is the tax per unit of X 

which maximizes government revenues. 

If the excess-burden is excluded from the individual's 

calculus, the problem can be reformulated with: 

TC = ta - bt2 = G/n (13) 

From which: 

dTC/dt a - 2bt (14) 
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and, using (4), 

dTC/dZ = l/n with d2TC/dZ2= 0 (15) 



APPENDIX B 

Permanent Misperceptions and Advertising 
Expenditures: A Mathematical Formulation 

From section 5.1, it is known that there are two 

basic equalities which hold in the case of permanent 

misperceptions. First, it is known that the perceived 

price of G is given by 

(1) 

Secondly, and since concern is with permanent mispercep-

tions, it must also be true that 

therefore, and since effectively, 

G = hZ (2) 

it must be true that 

(3) 

Now, the individual demand for perceived units of G, can 

be defined as 
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(4) 

where re is the perceived price of Ge and Y is income. 

Consequently, the effect of advertising on the effective 

demand for Z, zd, can be derived from (1), (2), (3) and 

(4). Upon successive manipulations, and assuming that P2 

is fixed, these equations can be shown to give 

(5) 

Ad where Z is the proportional change in the demand for Z 
Ae 

following a change in advertising (A), h is the proper-

tional change in the perceived productivity of Z induced 

by advertising and N2 is the price elasticity of demand for 

Z. Clearly, when the price of Z is fixed, an overestimation 

of the productivity of Z induced by advertising (i.e., 

he>O) will increase the demand for Z (and thus the receipts 

from sales) when the price elasticity of demand exceeds 

one and decrease the quantity demanded when price elasticity 

is smaller than one. Conversely, when advertising is de-

signed to let people underestimate the productivity of Z 
Ae 

in supplying desired consumption units (h < 0), sales will 

increase when the elasticity of demand is smaller than one 

and increase when price elasticity is greater than one 

(see Figure 5.7). 

These results can be explained intuitively by noting 
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the two separate effects of an overestimation of h. First, 

the overestimation of h leads to a decrease in the per-

ceived price of G and therefore increases the quantity of 

G and Z demanded in proportion to the elasticity of demand 

for G which, at any given price P2 , is also equal to the 

price elasticity of demand for Z (see footnote 6 of Chapter 

5). In equation (5), this effect is given by the product 

heNz which gives us the proportional increase in the 

quantity of Z demanded due to the reduction in the perceived 

price of G, re, which itself is the result of the over-

estimation of the productivity coefficient h. The second 

effect is that when the productivity of Z is overestimated, 

the individual will perceive that he gets more units of G 

per unit of Z and, therefore, for any amount of G that he 

desires, he will demand less units of Z. In equation (5), 

this "quantity" effect is given by the term -he which 

tells us that a proportional increase in the perceived 

productivity of Z always induces an equal proportional 

decrease in the quantity of Z demanded. 

Equation (5) can now be used to see how a monopolist 

can benefit from deceptive advertising. The monopolist's 

profit maximization problem can be written as: 

MAX L = P2Z(P2 ,A) - TC(Z(P2 ,A)) - A 

pZ A • 
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where Z(P2 ,A) is the aggregate demand function for Z, 

TC(Z) is the total cost function and A are advertising 

expenditures. The first order conditions are given by 

aL/aP2 : P2 ( az/ aP2 ) + z - MC2 (aZ/aP2 ) = 0 
(6) 

(P2 - MC2 ) (aZ/aP2) = -z 

and 

aL/aA: P2 (aZ/ aA) - MC2 ( az/ aA) - 1 = 0 (7) 

(Pz - MC2 )(aZ/aA) = 1 

Equalities (6) and (7) simply tell us that in monopolistic 

equilibrium, the marginal revenue of an increase in price 

or advertising expenditure must equal its marginal cost. 

From equation (6), it is easily seen that when the marginal 

cost of Z is zero, the price elasticity of demand at the 

monopolistic price is equal to 1. Now, letting N2 = 

-(aZ/aP2 )(P2 /Z) and NzA = (aZ/aA) (A/Z) be the price and 

advertising elasticities of the demand for Z respectively, 

equations (6) and (7) can be reformulated as: 

(P2 - MC2 )/P2 = l/Nz 

(P2 - MC2 )N /P2 = A/ZP2 
ZA 

and, solving for (6') and (7'), 

(6') 

(7') 
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NzA!Nz = A/ZP2 (8) 

This equation which can be found in numerous works on the 

economics of advertising1 simply states that the monopo-

list's advertising to sales ratio is positively correlated 

with the relative efficiency of advertising expenditures 

in increasing the demand for Z, NzA• and negatively related 

to the price elasticity of demand, N2 . For present 

purposes, however, this equation is inappropriate since it 

does not show how deceptive advertising will modify the 

demand for Z. This can be easily remedied by noting that 

equation (5) can be formulated in terms of elasticities so 

as to give: 

(9) 

where NheA is the proportional change in the perceived 

productivity of Z, he, which is brought about by a given 

proportional change in advertising expenditures. In other 

1see, R. Dorfman and P.O. Steiner, "Optimal Advertis-
ing and Optimal Quality," American Economic Review, 44 
(December 1954): 826-836 and Richard Schmalensee, The 
Economics of Advertising, (Amsterdam: North-Hollancr;-
1972). A more recent treatment of this advertising model 
with extensions for regulated monopolies is presented by 
James H.S. Pierson, "Sales-Related and Instutional 
Advertising: The Case of Rate Regulated Public Utilites,'' 
in David G. Tuerck (ed.), The Political Economy of Adver-
tising, (Washington: American Enterprise Institute, 
1976), pp. 187-213. 
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words, it is the advertising elasticity of perceived 

productivity. Now, substituting for (9) in (8), 

(10) 

This last equation can be used to explain most of the 

results described in Chapter 5. First, note that when 

the monopolist faces zero marginal costs of production, 

the elasticity of demand (N2) at the monopoly price will 

be equal to 1. Therefore, and as can be seen from 

equation (10), the monopolist will have no incentive to 

use advertising to deceive its customers about the credence 

qualities of its output (see Section 5.3.1). Secondly, in 

the case where marginal costs are positive (Section 5.3.2), 

it is clear that at the initial monopolistic equilibrium, 

the elasticity of demand will be greater than one and, the 

higher the marginal costs, the greater will be the elastic-

ity of demand at the monopoly price. Consequently, and 

since from (10) we know that the larger N2 , the larger will 

be the profit maximizing level of deceptive advertising, 

we can conclude that the greater the elasticity of demand 

for Z and/or the larger the marginal costs of production, 

the greater will be the monopolist's incentive to deceive 

its customers. In the case where the price of Z is fixed 

by competition or regulatory constraints and when the 

elasticity of demand is not infinite (at that price), 
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the amount and type of advertising will depend on the 

elasticity of demand. If the elasticity of demand is 

smaller than 1, the supplier has an incentive to let 

consumers underestimate the credence qualities of Z 

(i.e .• NheA < 0) while if it is greater than one he will 

promote an overestimation of those qualities. Clearly, 

however, this will occur only if the fixed price does not 

equal marginal costs since, if this was the case, the 

supplier would not gain any profits from changes in the 

quantity demanded (see section 5.3.3). Finally, in the 

case of pure competition, the elasticity of demand, N2 , 

will become infinite and the ratio of deceptive advertising 

to sales will be greater than in any other circumstances 

(it will equal NheA). 

This last result can also be derived more intuitively 

by using a formulation which was originally introduced by 

Gary Becker and George Stigler. 2 First, note that under 

our restrictive assumption that Z produces only one 

credence characteristic G, pure competition means that 

perceived price of G, re, will be fixed by competition. 

For example, when one firm starts advertising that its 

product cleans your teeth better, (Crest) reduces the pain 

2Gary S. Becker and George J. Stigler, "De Gustibus 
Non Est Disputandum," American Economic Review 67 
(March 1977), pp. 76-9 . 
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of your headaches better (Aspirin), makes you look more 

virile (Marlboro), lets you be part of a crowd (Pepsi gen-

eration) or become someone apart from the crowd because of 

the prestige it supplies (Rolls Royce), it will not take 

long for the immediate competitors of that firm to adver-

tise the same intangible qualities for their own products. 

Rather than denouncing the sometimes infantile claims of a 

competitior as preposterous or erroneous, and since it may 

be very costly for a firm to prove that the credence 

qualities claimed by the competitior are false (does Crest 

really give you whiter teeth?), the firm will cancel the 

potential effect of such advertising on the demand for its 

own output by claiming the same characteristics for its 

product. Ultimately, this means that the price of the 

desired credence qualities (whiter teeth, viril appearance, 

etc.) will be fixed by perfect competition. In the implicit 

market for some credence characteristic G, each firm will 

face a fixed implicit price re and it will be able to 

choose the level of advertising and output which maximizes 

its profits. -e e Since from equation (1), we haver h (A)=P2 , 

the firm can expect to increase the price that consumers are 

willing to pay for its product Z by advertising and letting 

them overestimate the productivity of Z in supplying 

the desired consumption units G. At the same time, 

however, it will recognize that if such advertisement is 
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believed, consumers will also demand less units of Z since 

now, each unit of Z is perceived as supplying more units 

of G. 3 Mathematically, the firm's profit maximization 

problem can thus be written as 

MAX L: rehe(A)Z - TC(Z) - A 
Z,A 

S.t. z = 

Solving for the first order conditions, we obtain 

(11) 

(12) 

Equation (11) simply states that in equilibrium, the price 

of Z (Pz = rehe(A)) must equal its marginal cost while 

equation (12) states the same equality between the marginal 

revenue and marginal cost of advertising. Upon substitu-

tion of (11) into (12), we obtain 

3The mathematical results that we obtain in the 
appendix differ from those of Becker and Stigler (QE_. cit.) 
for the simple reason that in their analysis, they 
considered only the effect of advertising on the perceived 
price of G, re, and completely neglected the fact that 
an increase in the perceived productivity of Z in supplying 
G also means that for each unit of G desired, less units 
of Z will now be demanded. 



208 

(13) 

which is exactly the result given by equation (10) when we 

assume a perfectly elastic demand for Z. 

We can therefore conclude that the advertising to 

sales ratio will be greater for a competitive firm than 

for a monopoly. Finally, assuming a linear aggregate 

demand curve and a constant marginal cost of production it 

could also be proved that total advertising expenditures 

(A) will be twice as large if the industry is competitive 
h h 1 . . 4 rat er t an monopo istic. Therefore, if we consider 

deceptive advertising as a "bad", one should prefer, other 

things equal, that such a bad be produced by a monopolist 

4The proof of this result is straightforward. First, 
note that equation (10) can be rewritten as: Am= NheA 
(l-l/N2 )z P2 where the subscript m denotes values taken in , mm 
the case of monopoly. In the case of a competitive market, 
we would have N2 = 00 for all firms and therefore Ac = 
NheAZcP~ for the market as a whole. Finally, since we 
assume constant marginal costs and a linear aggregate 
demand curve, it is clear that Zm = ~Zc and, from the 
first order condition of profit maximization for the 
monopolist, we have P; = MC2/(l-l/N2) = Pc/(l-l/N2). 
Substituting for Z and P in the above equation for A , m m m 
it follows that A = ~NheAZ P = ~A . This simply means m c c c 
that for the industry as a whole, deceptive advertising 
will be twice as large if the industry is competitive 
rather than monopolistic. 
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since as in the case of the production of "goods", the 

monopolist will restrict the production of the "bad". 



APPENDIX C 

The Demand for Public Expenditures 
Equation Specification 

The equation specification for public expenditures 

which was used in this chapter can easily be derived from 

the median-voter model by using different simplifying 

assumptions. First, following Borcherding & Deacon (1972), 

Bergstrom & Goodman (1973) and Pornrnerehne (1978), we 

assume that the median voter demands consumption units 

G which are perceived to be produced by public good Z 

according to the realtion: 

G = Z/Na (1) 

where a indicates the degree of publicness of Z ( if a 

equals zero, Z is a pure public good and all taxpayers 

obtain an identical and equal number of consumption units 

G). We can also assume that the marginal physical cost 

of Z is essentially a function of the nominal wages of 
1 public employees (W) and is given by: 

1This particular marginal cost function can be 
obtained rigorously by assuming a Cobb-Douglass production 
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MC2 = h(W) 0 (2) 

Furthermore, if we assume identical tax prices for Z 

and that government produces Z at minimum cost, the "true" 

price of a unit of G will be given by: 

(3) 

which, upon substitution for (1) and (2), yields: 

(4) 

However, the perceived price of G, e r , may depend on the 

way by which taxes are collected. In particular, we will 

assume that re is related to r by the following 

relationship: 

(5) 

where I represents the share of income and property 

taxes in state fiscal revenues, Dis the ratio of outstand-

ing debt on state tax revenues and T is the share of total 

revenues represented by taxes and local transfers (i.e., 

excluding federal grants). Consequently, and if we 

assume that the median voter is also the average income 

function, perfect capital markets and cost-minimization by 
government. A proof of this result can be found in 
Borcherding & Deacon (1972). 
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earner, his demand for G can be written as: 

(6) 

where y is the average personal income in a particular 

state and where n and S are the price and income elasti-

cities of demand for G respectively. Substituting for 

(1) into (6), we obtain: 

(7) 

and multiplying through by MC2 , we get: 

where E represents expenditures per capita. Finally, 

substituting for (5) and (3) into (8) and converting 

in terms of logarithms, we obtain: 

lnE = lnAh(n+l) + 'nlnI + 0nlnD + 

BnlnT + 6(n+l)ln(W) + 

(a-l)(n+l)lnN + Sln(y) 

which can be written as: 

(9) 

ln(E) = a 1ln(C) + a 2ln(Y) + a 3ln(W) (10) 

+ a4ln(N) + a 5ln(I) + a 6ln(D) 

+ a 7ln(T) 

which is the formulation used in the text. 
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PERMANENT MISPERCEPTIONS AND THE PUBLIC SECTOR: 
THE MEDIAN VOTER MODEL 

by 

Richard Carter 

ABSTRACT 

The purpose of this dissertation was to analyze 

theoretically and test empirically the impact of 

individual misperceptions about the costs and benefits 

of public activities on the size of the public sector. 

In chapters 2 and 3, the literature on misper-

ceptions and deceptive practices in competitive markets 

and in the public sector was reviewed. It was demon-

strated that because private and public goods possessed 

credence characteristics which cannot be evaluated even 

after a purchase, permanent misperceptions could exist 

about the marginal benefits of those goods. It was 

also argued that because of the rational ignorance of 

voters and the costs of information about marginal 

tax-costs, individual voter-taxpayers could be fooled 

permanently about their respective tax-prices of 

public goods and services, In comparison, such 



misperceptions of prices were considered improbable in 

the private sector because of the low information costs 

involved. 

In chapter 4, the effect of permanent mispercep-

tions of marginal costs and benefits on the level of 

public activities was derived by using the median 

voter model. For example, it was demonstrated that 

the permanent underestimation of marginal costs could 

lead to a contraction rather than an expansion of the 

public sector while the simultaneous underestimation of 

costs and benefits could promote greater public expendi-

tures than if costs alone were misperceived. 

In chapter 5, the incentives of government in 

promulgating permanent misperceptions by voter-taxpayers 

were studied. It was argued that in most circumstances, 

government would benefit by letting taxpayers 

underestimate their tax costs and overestimate their 

benefits permanently. 

Finally, chapter 6 reviewed the empirical evidence 

related to the existence of fiscal misperceptions. It 

was concluded that while numerous investigations 

demonstrated that taxpayers were unaware of a variety 

of taxes, there were little clues suggesting that they 

will consistently underestimate their tax burden under 

particular financing institutions, Additional empirical 

tests presented in this study further suggested that 



the level of state expenditures in 1978 was relatively 

independent of the financing methods used by governments. 

The share of public debt in state revenues was the only 

variable found to have a statistically significant 

correlation with public expenditures. 
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